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ThE USE OF MOTOR CARRIER WEIGH STATION REPORTS IN

COMMODI'IY FLOW ANALYSIS OF ThE

OREGON FOREST 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 readily 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 (IC-

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, exists for the lumber and plywood commodity flows also examined.

I NTRODUCTI ON

Problem Statement

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

Commission (P.U.C.) of Oregon 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 comniodity type, 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.O.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.

Obj ective

The objective of this study is to determine the feasibility of

using motor carrier weigh station reports for commodity flow analysis

of the forest products industry of Oregon. The study will:

1) develop the factors necessary to adjust the commodity

weights recorded at each 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

Oregon.

'Ike study examines three commodity groups that are representative of

the forest products industry. These include (I) Ions, poles and piling;

(2) 1 uinbc r ; anSI (3)
j
1 ywood . 'Ike logs, pol Cs in! p I I n conmiod i t'y group
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represents the portion of the industry where harvested timber is

transported to where it is consumed or processed. 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.IJ.C. operations. The motor carrier weigh station reports that are

used in this study were provided by the D.O.T. The reports were gen-

erated upon special request by the D.O.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 safety 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.IJ.C. ( 8000 lb.

loads) and commercial licensing are required to stop at each operating

weigh station. Private companies who own their own vehicles are

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

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

vehicle, and driver related violations by the Weighinaster personnel

-'



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 recalled from these files

and used in this study include the weigh station number, direction

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 each weigh station is

operated, i.e., greater traffic flows result in longer operating

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, due 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

Oregon, with its Ii ighcr poptilat ion density, has a more compact road

network and therefore a greater number of weigh stations.



SCALE

Public Utility Commission(PUC.)
'

Figure 1. Public Utility Commission (P.U.C.) Motor Carrier
Weigh Station Locations.



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 weigh 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

inspected, weighed and recorded on the Weighmaster field sheets.4

RESEARCh 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 each weigh

station. Direct use of commodity weight data is not possible due to

the way it was collected. None of the weigh stations in Oregon

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

Y -'
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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 of hours the total no. of hours
weight lhundred wt. X available the weigh station is

direction or 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 each weigh station was operating came from

the D.O.T. records (Appendix III). The value for the total number

of hours available for hauling is derived by taking the total number

of hours in a year (8760), and subtracting from this tlìe 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,



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 each 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 each direction is

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.5

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 record the commodity weights, while

the Forest Products Industry's harvest and consumption figures

commonly are measured in board feet. A general conversion factor

is available for converting weight to board feet, i.e., one toli



TABLE 1. DETERMINATION OF 'IlIE NUMBER OF HOURS AVAILABLE FOR 'IlIE
UAIJLING OF LOGS, POLES AND PILING.

Total number of hours in a year .......................... 8760
Limitations:

aLegalholidays ..................................... -144
Saturdays.......................................... -180
Sundays:a -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 AI'l (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 haul or may take on a last load in the late Iternoon a iid be
driving wit ii early even i ug . Thus, the a ssiitiicd 8 I'M - 6 AM period

when it is likely that no hauling is in progress.
CTI1e 300.5 day figure used here is derived from the following: 257
week days (less holidays) + 43.5 Saturdays (less the restrictcd
time) = 300.5 days.
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equalling 500 board feet.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 between 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 hDur 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 cause 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 are operating

shows that the directions operating for less than 1000 hours
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TABLE 2. BREAKDOWN OF TILE NUMBER OF INDIVJI)UAL DIRECTIONS OF TRAVEL
BY TOTAL NUMBER OF flOURS OPERATING.

Breakdown 1 Breakdown 2 Breakdown 3 Breakdown 4

>4000 - 3 750 - 1000 - 5 200 - 250 - 1 40 - 49 - S

3000 - 3999 - 2 500 - 749 - 9 150 - 199 - 3 30 - 39 - 4

2000 - 2999 - 16 250 - 499 9 100 - 149 - 4 20 - 29 - 4

1000 - 1999 - 25 < 250 - 83 50 - 99 - 4 10 19 - 17

<1000 - 83 < 50 - 48 < 10 18

TABLE 3. AI),JUSTEI) TOTAL BOARD FOOT VALUES IJSJN DIFFERENT CUT-OFF
POINTS OP TILE 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

> 20 - 6,851.18

10 - 7,697.31

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-

suits 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 total becomes 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 are a

power of 10 greater than the over 10 hour directions and thus

have a greater influence when multiplied by the recorded hundred

7
weight recorded at each weigh station. Basing such high hundred

weight totals on such a small operating time span (less than 10

hours out of 4183) does not seem warranted, thus, all directions

opera t i ug For I es s t han 1 0 hours are ci in i nat. ed I rum the colnillod A

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 he hauled in Oregon still seems 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 between the harvesting area (source) and the forest

products industry processing site (destination).8

The adjustment of the recorded commodity weights for lumber

and plywood is accomplished using the same 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 are from D.O.T. records (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 is

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 eastern IJ.S.

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

there may be an increase in deliveries during the spring and early 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 presented 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

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 arc available, there is insufficient evidence to determine

what portion of the total being 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. Whereas the

latter commodity is hiti1ed by motor carrier, only 29'i of the lumber

J)roduccd in Oregon was hauled by motor carr icr iii 1976. Sixty per

cent of the production is hauled by rail and 1 lo by water. The per-

centages for the hauling of plywood are 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/ft3), and

2 3
finally to square feet on a 3/8 inch basis (x 32 ft 3/8" basis/ft ).

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, these 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 type 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 sheets 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

justifiable 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. (safety inspection and weighing of motor carriers) do not

include a rigid time frame and thus there is no set schedule for

conducting regular hours at each weigh stat I OIl.
12
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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 feet, 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, these two areas are enlarged

into insets for each commodity flow map. Respective inset pairs

(Insets A and B) are combined under one figurehead and placed with

the other map figures.

Commodity flow is presented using arrows of varying sizes to rep-

resent the different size classes for each 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 reality.

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 during 1976. Reports from

the Pacific Northwest Forest and Range Experiment Station, O.S.U.

Forest Research Laboratory, Oregon Department of Forestry, Western

Wood Products Association, and Anierican Plywood Association were used

to gather data on the harvest, consumption, production and marketing

situation in the state.

COMKDITY FLOW ANALYSIS

Analysis of commodity flow structure involves identifying origin

and destination of the flows. Commodity flow between origin and

destination locations is based on three factors of material interaction:

complementarity, intervening opportunity, and transferability.14 Comple-

nientarity 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 corn-

plementarity away from the other two areas, resulting in commodity

flow to and from the third area as well. Transferability is a measure

of the distance between two areas in terms of transfer and time costs.

If this distance is too great and too costly to overcome, interaction

will not take place, even though complementarity is perfect and inter-

Veiling opportunity is I ;ick I ng.

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,

I



19

the terminal costs of handling and storage of the goods; and variable,

the costs of transporting the goods over the route.'5 Distance tray-

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

FICURF 2; Re1itionshfn Beteen Cost of Movement nnd

and Distance, by Mode

Unit

cost

0 0
Dctancc

Source Lowe .1 OttO C rind Mo rvrida n 75

For short distances, the motor carrier is by far the cheapest mode of

tránsporation, 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

(e.g., perishibility).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

destination.17 The volume of material interaction is measured as the

number of repeated trips made to the same location or a single flow

of large volume.'8 In this study, commodity flow is measured as the

specific volume passing a point during a particular interval. Usually

in commodity flow analysis, the origin and destination of the volume

are 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 reasons

the forest products industry in the Pacific Northwest is a material,

rather than a market oriented industry. The industry uses the raw

material or tJJIIl)cr 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, repre-

sents the movement of timber harvested at the forest locations to

the primary processing facilities within the state. E3euter 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 are a modification

of two previous studiesthat divide the state into economic or re-

source areas used in the analysis of the state's timber based employ-

ment.18 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 timbershed.19

The source of the timber is presented as a ranking of Oregon's

timl)cr harvest data that is done on a county hasi s with the idea that

the higher 1)rodncing count ics will ho the source of the greatest flows

of timber (Figure 4) . The harvest data and respective rank numbers

reveal that Western Oregon counties produce the greatest combined



Oregon Timbersheds

NORTH NORTH ./
WILLMETTE

VALLEY
-- -

* COAST MID-
-

WILLAMETTE BEND-

VALLEY --

PRINEVILLE
-

EUGENE

[

ME D FORD I KLAMATH-LAKEVIEW

SCALE

o 0 20 30 40 50 n,,I..

0 20 40 60 80 klomets,,

I

5

/EASTE RN

1 i- ------------- -

Figure 3. Oregon Timbershed Units.

-
SOURCE 1mb., 'C' Ongons Tomono.", B.i.?.v 0? I

8., 8,,ll 9, Fo,.,, 8., Lob, 0Sl,l, Jon 1976



SCALE

Oregon Timber Harvest For 976 ?

- - Harvest ranking
0 20 40 60 80 klOv,.t.,,

yield

.308,304 Yield in 000's of board feet,Scrbner log scale
219:6. 06,304 /5''Percent from public holdings1

-
I

j 78/25 96/4 " Percent from private holdings 2

27
25,510 0f'' 96048

'\4/86

I

b

-
,

-
(D53645

/ 128,86035/65
-. 82,297 ,-'. 364,745 _J ('\ I

'.,,.,,,j

- - .
eris3 (25) 33/67

-

.- - -- 38,402 \''-'' -

-'
p86,200 3/97 *

-

' ..-, "----
29/li -

'06496 "
(:)

- - .

(I)-

7/23
46,467 (i' 89,949 (-'

-------_--, 69/31

(._.\

10/90
253,056

294,862 \.,.1 99,952 1/89 .

53/43 9.47 767,662 3/87 J
6/39 60/40 L"

-
"

96,411

135,415 0/90

3I/69 '- I

1,181,504 -- - - - - --

33/67

5'., 559------
- ---- - 100/0

- ,-",

__-_I @) -------..
03,247

3/97
.

501,065

57/43
-

.308.304 3iI,687 I

49/SI 53/47

.®
--

39262956.90 -
- 386,750

,

114,94v 4/5945/55 33/6?

- L_ _- t ----
'I..Ci.d., 8L, l444 s..et, nd,o,,lBlAl.oth., Fill. Slot., 0114 01CC, P*bl,c 2iItciud.$ Fon.,t IndoflIly Ond 01CC, Prsv0t. SOURCE

-- - - --
Oregon Slot, 0.por?inent of Fon.ilty, Sal.,,

Figure 4. Oregon Timber Harvest Data for 19T6.



24

volume of timber in the state. Douglas, Lane, Linn, Coos, and Clack-

amas counties lead the others by a wide margin. Kiamath, 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 cpmparison 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 seen 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. I)uring 1976, 83 million 1)oard

feet (mbf) of timber entered the southwest section of the state (Mcd-

ford and South Coast timbersheds), 278 mhf into the northwest section

(North Willamette Valley timbershed), 46 mbf into the south central

section (Klainath-Lakeview timbershed), and 1 mbf into the north central

section (Bend-Prineville timbcrshed).20 Import volumes appear in the

timber flows recorded at the weigh stations near Oregon's state boun-

dary and on it's major highways. Data from the port of entry weigh

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 he

estimated from existing data. The forest products industry of Oregon

consists of essentially four types of timber consuming operations;

these are: sawmills, plywood plants, veneer mills, and board plants

(Figure 6) . Timber consumption is greatest in the lumber operation,

with declining consumption in the veneer, plywood, and board operations

respectively.21 Mill consumption in this study is presented in terms

of production capacity and the density of mills in an area. 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, e.g., Eugene, the greater the flow of timber that is

expected to move towards that area. A number of distribution differ-

ences can he 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 Oregon. 'l'lic 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 materials to supply a large number of mills, while Eastern

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 area as in Eastern Oregon

is reflected in the adjusted timber flows. Western Oregon has large

flows towards Portland, Salem, Corvallis, Lebanon, Eugene, Spring-

1 field, Coos Bay and Medford where the processing centers for the

timbersheds are located. Eastern Oregon also has timber flows towards

its processing centers (Kiamath Falls, Prineville, Pilot Rock, La

Grande, and Baker), but the timber flows are of a smaller magnitude

than those in Western Oregon.

Other possible destinations for timber flows are Oregon ports

handling the state's exports. Oregon 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 near Astoria, Coos Bay, Scappoose, and those in Clackamas county.

There is one additional factor that affects the flow of timber

within the state, i.e., 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 he 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 weigh stations. Such Ilows occur at a number of

weigh stations including those near Astoria, Yamhi 11, Philomath,

I
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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 dataare available,

but based on only a 5 area division of Oregon (Table 4). Plywood

data are also available, but they are combined 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

veneer plants are located in Western Oregon because of the accessibility

of the "right" types and quantities of timber used to make the plywood

veneer. Western Oregon has a large number of saw mills located within

it, more so than in Iastcrn Oregon. In flastern Oregon, however, saw-

mu is make up the majority of the operations in the processing centers

of the timbcrshcds.

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--LUNER PRODUCTION BY SIWMILLS BY DEGREE OF MANUFACTURE AND RESO!JRCE AREA, OREGON, 1976

Resource Area Green Kiln-dried Air-dried Total Rough Surfaced

Northwest 1,064,169 689,323 14,798 1,768,290 276,862 1,491,428

t.?est Central 1,231,401 800,506 3,770 2,035,677 369,484 1,666,193

Southwest 1,195,228 601,593 103,173 1,904,994 375,111 1,529,333

Central 107,589 897,129 44,023 1,048,741 74,311 973,930

Blue Mountain 68,592 515,183 73,244 657,019 59,801 597,21R

All Areas 3,666,979 3,503,734 244,008 7,414,721 1,156,069 6,258,652
*
Thousand board feet
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(Table 5). Only a small percentage of the lumber and plywood produced

in Oregon is actually consumed here.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-

lug, 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 phone, 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 midwást 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

are independently owned,. Company owned yards arc suppi lcd by their

parent mill, while independent yards may purchase from ;iny nil I

wholesaler, or other distribution yard willing to sell to them.



TABLE 5.--OREG')N F'9REST I'RILJCTS STATISTICS: 1976

Total Volume of Sawtlrnbcr *Total Conunercial Forent Lnnd *

25,673,1)00 Acres 457,735,000 N Feet

Ownership OWnership

Federal 56.8% Public 73.5%

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 I'ransportat Ion

Company owned 28.6% By rail 59.9%

Federal 54.8% By truck 29.2%

Other 16.6% By water 10.9%

Species Cut Principal Markets

Douglas Fir 56.0% Cal[fornia 23.4%

Ponderosa Pine 13.8% (tlicr West 29.1%

Hemlock 14.77 MIdwest 22.2

White Fir 4.5% Northeast 4.37.

Western Red Cedar 1.9% South Central 5.2%

Sugar Pine 1.1% Southeast 5.7%

Lodgepole Pine 1.0% Export 5.1%

Sitka Spruce 0.1% Distribution Channels

Incense Cedar 0.7% Direct to user 2.7%

Idaho White Pine 0.17, Direct to retailer 15.7%

Fngelmrinn Spruce 0.2% Wholesaler 63.2%

Other 0.9% Company owned distrl. yards 8.4%

To factory for further mfg. 10.07.

Snurc': Western Llood 'roducts Asnociation (I°77).

HY'
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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 increase.

The adjusted commodity flows of lumber and plywood are in an

opposing direction to those of timber, i.e., the flows are away from

the processing centers rather than to them (Figures 8, 9, and 10).

Commodity flows of Western Oregon are toward or along the state's

main transportation artery, Interstate 5, and presumably head 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, Kiamath Falls, Roseburg, and

Portland weigh stations, possibly to Oregon port facilities in Port-

land and to Washington ports at Vancouver, Longview, and Seattle.

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 use in Oregon. The flows of Eastern Oregon are not as large as

-
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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.

CONCLIJS IONS

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 each weigh station if it is operating during the tunes

available for hauling. The data are graphically displayed to assist

in analysis by illustrating size and direction df commodity flow at

each weigh 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 encountered 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

is 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

Without these data, it is necessary to assume that

are operating during the times that motor carriers

hauling forest products. With this assumption, it

the adjusted commodity flows are an over- or under

true situation, but this is unknown.

A similar situation exists with the commodity

weigh station.

the weigh stations

are likely to be

is possible that

stimation of the

weight data

collected at each weigh station. The times when the commodity

weights are recorded as going through the weigh stations are not

readily available except for a year-end total. Without these data,

it is necessary to determine when forest products are hauled I)y

some other means. 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 great a problem for the

hauling of timber as it is for the hauling of lumber and plywood. 'Ihe

latter do not have legal hauling restrictions and are 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 great potential for further

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

1. 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.O.T. arc involved with the last

two. Entry regulation deals with the number of motor carriers

allowed to compete in a given area. The reasoning for this

regulation is to protect the financial health of the carrier by

taking into account the needs of the people being serviced.

During an interview with Hardy Cave, Administrator of the Motor

Carrier Enforcement Division of the 1'.tJ.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 operators in an area.

The physical regulation of motor carriers is concerned with

equipment condition, the quality of the operators, and operating

procedures. The Oregon P.U.C. and D.O.T. inspect vehicles and

drivers at the weigh stations located throughout the state.

They also prescril)e weight, height, width, and length regulations

that motor carriers must follow. The reasoning for such

-'
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regulation is a concern for the safety of the highway co-users

and the protection of the highway itself. The weight and mileage

data collected at the weigh stations are used 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.

2.. Private carriers are permitted to operate without completing

application procedures unlike independent carriers. The corn-

panics obtain a carrier certificate from the P.Ii.C. for each of

the vehicles they operate.

3. 1)uring an interview with Arthur Shelley from the Permits and

Weighmasters Office of the P.WC., on November 23, 1979, he

explained that weigh stations vary in the capacity of motor

carriers they can handle. 1)cpcnding on this capacity, they

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

a road.

4. Shelley, op. cit., footnote 3.
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5. Another problem that surfaced when the calculations were made

was that certain weigh stations were recorded as having a small

amount of commodity hundred weight passing through them in a

certain direction but did not have any record of their being a

more thorough review.

6. James 0. howard and Bruce A. hliserote, Oregon's Forest Products

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

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

7. 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 1122-05

recorded in three directions having less than 10 hours o)erat1ng

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 weights, the resulting

figures of 55, 62, 49, 50, and 61.83 million hundred weight were

respectively obtained.

8. D.P. Dykstra and J.J. Garland conducted a questlonnaire survey of

all Oregon log hauling operators in 1976 and presented their

results in Paper No. 1192, Forest Research Laboratory, Oregon State

University, 1977. The survey reveals 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 tri.ps 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 year. 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 year will go unrecorded.

9. Robert 0. Mc1ahon, Associate Professor of Forest Products, Oregon

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

10. Western Wood Products Association, 1976 Statistical Yearbook

August 1977, p. 7.

11. 1-toward and fliserote, op. cit., footnote 6, p. 16.

12. In June of 1979, the Weighmastcrs Office began to keep record

of when the weigh stations were operating. The "Operation

Graphics" show that the weigh stations arc generally open in

eight hour shifts, but these shifts can he single or back-to-

back. The single shifts range from a few days of each month

to consecutive days covering weeks or months. The single

shifts also occur during the night, hut not as often as they

occur during the day. 'rhe back-to-back shifts are done occasion-

ally and run for one or two day periods. 'the Weighrnasters

Office is responsible for selecting the times that the weigh

stations will be open.

I
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13. R.I1.T. Smith, "ConcQpts and Methods in Commodity Flow Analyses,t'

In Transportation Geography: Comments and Readings, I:dited by

Michael E. Elliot hurst, New York: McGraw-Hill Book Co., 1974,

p. 139.

14. Edward L. Uliman, American Commodity Flow A Geographical Inter-

J)retation of Rail and Water Traffic Based on Principles of Spatial

Interchange, Seattle: University of Washington Press, 1957, p. 20.

15. John C. Lowe and S. Moryadas, The Geography of Movement, Boston:

Houghton Mifflin Co., 1975, p. 31.

20. J. Beuter, K.N. Johnson, and F1.L. Scheurman, Limber for Oregon's

Tomorrow: An Analysis of Reasonably Possible Occurrences. Research

Bulletin 19, Forest Research Laboratory, Oregon State University,

Corvallis, January 1976, p. 4.

21. Howard and Iliserote, 01). cit., footnote 6, p. 9.

22. Howard and hhiserote, 01). cit., footnote 6, p. 42.

23. J. Brodie, IL McMahon and W. Gavelis, Oregon's Forest Resources;

Their Contribution in the State's lcono, Research Bulletin 23,

Forest Research Laboratory, Oregon State tin i vers I ty, Corvallis,

September 1978, p. 75.
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16. Lowe, op. cit., footnote 15, P. 32.

17. Lowe, 01). cit., footnote 15, p. 133.

18. Lowe, op. cit., footnote 15, p. 133.

19. C. Schallau, W. Maki, and J. Beuter, Economic Impact Projections

for Alternative Levels of Timber Production in the Douglas Fir

Region, Annals of Regional Science, 111(1): 96-106, .June, 1969,

and W. Maki and D. Schweitzer, Importance of Timber Based

Employment to the Douglas Fir Region 1959-71, USDA Forest Service

Research Note PNW-196, PNW Forest and Range Experiment Station,

Portland, Oregon, 1973.

24. Plywood production figures arc combined with those of Washington

and given for the coast and inland regions of the combined

state area.

25. McMahon, op. cit., footnote 9, April 21, 1980, personal comniunica-

tion.

26. Western Wood Products Association, op. cit., footnote 12, p. 7.

27. Brodic, op. cit., footnote 23, p. 75.
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Appendix I: Sample deigh Station Computer Printout

L&u RP r ) W' IGH STAT iLirl

1 .-fl(

TOTALS
V1H1CL t. AXt.F N PF CcP1B1IE0 COi0D1TY

Cr'(:J01 TY ARNc.MMT Tt1CKS WE TI1T * E ;HT '1

ALL (jIN{(1i1L5 ALL 305 24,360 135,670

AUTLM1LLS 1 681 181
ALL 3 2,016 1,176

I-tU FL11L1ZR ALL 1 175 145
IL9-)1TUtF ALL 3 1,506 716

GRAIH (flU' SEECS ALL 1 437 207
GRUCEI1LS ALL 18 11,351 5,961

HjL!0L(1 OLHLS ALL 1'. 6,711 2,461
1(ir,sTLEL,T1N, ECT. ALL It) 6,447 3,457

L!VE I'JCK ALL 7 I,5T42
L0(.S, PLLS C PIL TUG ALL ill 7,442 4,42

ALL 76 57,421 33,641
MAlUF . L1'U5 "L L 3 1 ,665 7.5

MACH1HEEY ALL 12 6,646 3,24
MA1 (11 MEAT PP1D. ALL 1 217 31

AL. 6 1,156 7)b
PLYHj) ALl. 11 0,592 5,652
vr.'jLt;c ALL 1,221 391
Lli1I-PG ALL 1 759 459

LL 129,5(17 70,401

LI1TY WE1GH1 '

ii or.c 3-'t 140
1-5 23(1 4-7 320
2-7 250 5-9 290
3(1 779 6? 1803 1fl 6-3 7003i 2u0 6-4 24)

(1 h( .S LIl1P 3-0 2'U )VITP 2-9 100

AVFPAE.F PERCflIT
CU')PINED CIUIM9DI1Y OF

WEIGHT * WrIGHT * TRUCK'

640 352 lOU

481 181 0 t
672 307 I t
315 14 0
502 239 it
437 207
631 331 5 t
3(10 l'3 4 C

665 346 3 C

766 466 1

144 696 3 'C

736 431 20 t
555 22 1

554 27? 3

217 137 0
33') 19 I '

766 43c 3

407 130 1

4cc, 0
43 53 'C

* ALL WEIGHTS IN HUNDREDWEIGHT



SC1J rT ) W 1G4 STAT ION

uU1Hrt,U1U TOTAL S AVFc AGC OF PC' f41VFH1CL or cciMriorrt c"vinnhiv co9oTFo Co'''1 TV orCo;+riUol 1 Y AIAI;,t MI 1 lhtJCKS I IGIT * WF1(FIT * WFIc,OT * TD.IJCWS

ALL CGMMUUITUS iLL 0,'.'A 37,97,'21 ?O,)03,731 (,?7 100

AUTOML'FlL[S ALL 116,00:! 64,782 451 174 0 ZCErittT ALL 6') 2,l87 1'.,241 456 ?3 o1-cEL' C FEF-11LIZEk ALL 13? (,3,)711 16,O7R ''5 0FIXID LOA3S ALL 17h 43,1111) 19,140 745 1O) 0ItJN11URE ALL 310 106,26's 4?,224 343 136 1 tFUEL ALL 34 8,573 65q 0CRAIN (ifS SE[DS ALL 271 18ñ,'.0. 111,454 68R 611 0bRPCEI'IES ALL 2,272 l,37I,3b 747,649 604 37° 4 !UAY ALL 48 ?6,'.67 13,237 551 ?76 0
HOUSEHOLD 511)05 ALL ; ,191 870,105 601 174 4
F;3USL Il-AILiRS ALL t)t' 3J,4'sl 9,4l 311 "7 0

lkUN,1EtL,11N, Ed. ALL 1,746 1,lO9,1 SO?,71 635 34' 37
J%JtV Mf- TAL ALL 87 - oO, 130 36, 60 bQI 3 0 ,LIVE S13CI. ALL 317 727,7011 L?7,970 674 3c' 1 7LUtS P5iLIS C PJL1O ALL 1,464 1,Or,,51 65,735 731 475 7 7

LUMOEP. ALL 10,036 7,4'?,107 4,375,9')? 760 636 17 7HANOI. UMBEfl ALL 4 264,691 508 263 1 xMACE1IHLRY ALL
-

1,68') 843,203 436,303 574 207 2 TM[AT OR MIAT PROO. ALL 209 )0,/.5C) 51,759 476 740
I'l:iI0LEUM ALL 562 21.7, 17 1 55,407 43 29 I ?PLVOI2OD ALL 2,768 2,015,120 1,111?,4t10 770 4?? 5
rkoL'UCE ALL 399 2'3,))6 145, 106 679 364 1

i5oorirc, :.LL 60 30'.,5'. 177,274 (,2 403 1
01110K ALL S0') 21,1711,021 11,3o?,861 hil 57'(

UNKN11WI ALL II 4,627 7,607 570 101 0

t'lPl Y '1GH1 S
1-i 080 1-' 140
1-5 230 1,-7 37()

2-7 ?'i) 5_C) 20,)
3-0 720 6-' 100
3-2 10 (-3 200
-3 ?O0 6-4 240

U1.)Er( -0 74,0 11Vl 2-9 ,00 * ALL WEIGHTS IN H1jN0'0-WEIGHT



CAt1IP1 ) i: IGH STAt I0
1 "-06

L-A STt.ULJfEJ TOTALS AVERAGE PFRCENT
VFRICIE C LXI E OF COMOINED - C0M00!TV COM3INED COMMOOITY OF

A1P0GMEN1 TWIJCKS WEIGHT * WEIGHT * WEiGHT * Wiir,IIT * TSUCKS

ALL CMMHIi IT ILS ALL 39, '135 22,545 677 382 100%

ALL 2 1,255 655 628 3?8 3%
MOO !;LL'J GGiOS LL 5 2,324 024 405 1&S 0%

ICjf,,!,TrEL,TIN, ECT. ALL 1 437 137 437 !37
ALL ii I3,20 4,795 745 436 19%

PLYI000 ALL 1 771 451 771 4S1
ALL 1') 27,743 15,603 69Q 402 66%

FOPTY WE lOOTS *i-i 00 3-4 140
1-5 210 4-7 320
2-' 70 5-9 290
3-' 220 --2 180
3-' 1O 6-3 200
3-1 2)0 6-4 240

uTI-RS = UNDEM 3-0 240 OVER 1_9 300 * AlL WEIGHTS N HUNOE0-wEIGHT

t)



I S(&L1.PT ) WF LGH STA1 IOU
I c)

wi ST.Ui TOTALS 4VEFAG' PEPCENTVEIUCLF r. AXLU II fli CUF1t1UED COMI100ITY C0M!1NED COMMVOITY OFC3IMCm1TY ARArJ6*NT 1RIJCKS tlt1GHT * WFI(.TIT WF ICIIT * wir'iii TRUCKS

ALL CtNIU1TIES ALL '.4,105 24,15 (30 38) tOO

GRAIN SELDS ALL 1 400 170 400 170 2ALL 1,449 069 725 4.' 3HflUfhC'LU cUr)OS ALL 1 413 213 413 213 7ILOIJ, STEEL ,T TN, C1. ALL I . 32 ?L6 ',6' 3LUMEk ALL 1# 1', 246 8,346 7) 639PLYtGO0 ALL 4 3,)6 1,065 766 466 6PROI)UCE ALL 1 774 474 74 44 7 tALL 33 20,361 11,721 63? 340 51 '

UIft(WN ALL 2 1 , 773 473 3

EMr'Ty WFTGFITS *

1 1 051) 3-4 140
1-5 230 (,-7 320
2-7 2U 5 290
3-0 720 (-2 1O
3-2 too 6-3 200
3-3 200 6-4 240

Cli H&S = UtJDEI< 3-0 240 OV1 2-9 300 * ALL WIG1 1? ,U4rU10_WFIGHT



;.ppendix II: 197 Nejh.master Scale Locations

Scale b. LocatIon . tbutu iixay ile Point

01-01 South Baker (1 'nile soutn) 13 7 BaKer-unity 45.44

01-03 aat Baker (3 miles east) 6 I-0- Oh urecn Toil )Oô.9

02-01 hilornath 1 mile east) 53 20 Corvallts-ewport 53.64

33-35 !olujla (1 mile west) 161 211 Noodourn-2staca'Ja 11.39

03-04 Clackamas (7 miles east) I'fl 212 Clackomas 7.4
33-07 lest arihtwood (12 mi. east of Sandy)26 2 t. dead 56.31

03-03 Zast 3rj,htood (12 ni. east f 3andy)25 2 t. {ooi

33-10 Memaloose (10 si. east f Zatacasa) 171 232(224) ClacKa.mas 33.50

04-05 eaaje (7 miles north) 9 101 Orugon C.ast 14.33

05-01 Scapcese 2 miles east) 2.'! 30 CoLumbia River

06-02 3.andon (2 miles south) 9 131 0roon Coast 275.11

06-03 3yrtle Point (east city Limits) 35 42 Coos 3ay-oseour; 21.67

06-05 Coaledo 1,5 miles norta of Coquille) 55 42 Cuoa Bay-ccse3ur5 21.87

06-06 Hauser (6 si. north of Coos Boy ridge)9 101 0ren Coast 227.o9

07-01 Prineville (1 mile east) 41 26 uchoco 21.16

08-02 3rookins (south city limits) 9 131 Oregon Coast 5,7.73

09-02 SIsters (junctian 20 3 326) 15 20 cKene )5.07

09-03 Bend 1, miles south) 1 97 Thu Lahles-alifornLalL3.6

10-06 Nilur (5 miles north f Rosebur) 1 1-5 PacifIc 130.3

10-08 Sooth anch (3 mi. north of ::yrtle Cr.)1 I-S Pacific 111.07

'3-09 Zrockway (2 miles 'Jest of .linston) 35 L&2 Coos 2oy-osebur 71.20

10-13 Days Oreek 1,2 miles east) 230 227 ruler-rrail 12.314

12-01 John Day 1,1 mile west) 5 26 John Day 15.3.37

13-01 Burns 1 mile east) 7 20 Central Oreon 133.o3

14-02 East 1lyeth (westbound, 10 ni. east of 2 I-60-4 CoLumbia diver 52.43
Cmscade Locks)

'test .°Iyeth ( astbound, , ml. east of 2 L-0-d Col.umuia tivlr 47.53
Cascade Locka)

54
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Appendix II (cont.)
Scale 1o. Location j. Route in.tay ::i ?oint

15-02 :ortoiedford (5 miles north) 22 52 Crato' Laa 7.59
15-04 laut oland (orthbounu, 2 ci.. norto 33 99 o'oe iili.ty 15.96of Asalono)
15-05 Vest .ailey /i (o'utibound, 2 oiies 1 1-5 ?acific 13.24north of ?.soland)
15-0? Ashlani ?Ort of lntry (northbound,

1 1-5 Paciric I2 oiies ncrt.o of Ashland)
5-oS junction (; iles east of 2? S reec 0prns

AoLüand)15-09 Loicre-: (20 a. east of drd) 270 1+) Late of tu 13.35
15-0? ;auras (norto city linito) 4 97 The DaIies-Oalif. 91.;9
7-01 rants ?asa (seat city lisits) 25 1)9 Redxcod 0.37

17-02 0'orioa (5 oiles south) 25 199 .e2000d
13-05 :orth :laooath ?alls (I sue north) 97 The Oalls-0alif. 271.4;
13-03 odoc Point (15 sties norta of 4 97 The JaLls-Calif. 25.73Kianath falls)
19-01 /est Laevte. (oost city lirnits) 20 140 Klaoath is- 55. 3

L sic a'; ia.,19-02 ortn Levie', (north city units) 19 395 1.2. 5
20-02 /oltrviie (10 cii. east of 15 125 .cconzieSprinfia1d)
20-05 isicinori (1 mile .vst of Osesaire) 229 53 ;:oaloton-Junc ti.on 4. 15

i zy20-05 Loseli ( st. east of Lo.vtii Junction)
1 53 Jillacietce 7. 17

21-02 Toledo (1 mile seat)
33 20 Corvallis-escort 3.?2

22-02 Albany (1 nile east)
I 00 Oouth Santlan

22-05 :ostr ( cUes east) 5 20 out.o Sar.:iaoo
25-03 Jordon Iailey (north city limits) 453 90 i.C.,i. 20.10
23-34 Isle (ij cues east) 7 20-05 ;entrol 0rjon 2L.3.03
23-05 Cids Ferry (21 ci. northoest of 0ntaro)5 I-30- Old Orapn rail ;2.t?
24-02 lest Oudsard (southbound, I 'ci. north) 11 99 Pacific That 23.13
24-03 ates (1 mile cost) 152 22 :;orth Oantion 32.35
24-07 last :ubbard (northbound, I mile ricrta)10 990 ?eciftc That 2.o5
24-03 That ./oosb'orn (nortbound, 2 cii. nortt) I -3 ?cctfic 273.;5
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Appendix III: Adjustm¼nt of Logs, Poles and Piling Commodity Weights

N:. of % of AB. Direction Recorced Total Hrs. Open Ccl. A x (4153/Cd. S) or lillionScale :sc. Trucio TrucKs Traveling Nd. Vt. bj tirection x 1 if Ccl. >i3 EoardS E 2 (A) (0) (!lilllon Nd. N:. 't.
01-01 1796 9 N 912,184 913 4.14 lQ,5Q

9 6 s 4,132 157 0.11 2.75
01-03 73 1 N 35,678 2070 0.07 1.80
02-01 6 75 N 3,OSo 11 1.17 29.25

3321 44 t 1,57b,525 1o0 3. 5 9.50
93 33 N 45,421 36 5.2D 13i.00

03-03 8 42 E 3,989 25 :. 6; 16.56
357 32 N 175,399 326 2.2 56.25

03-04 3 10 1,463 13 ;.' 11.77
2112 21 N 1,015,720 1353 3.C. 77.C'C

03-07 39 54 N 13,215 19.,5 '476.26
6165 56 2 3,039,938 1d59 6.0.4 171.0

03-03 1 2 N 503 9 0.24
03-10 52 100 S 25,153 14 7.:1 105.25

3950 96 1,75,702 c51 240.02
04-33 2511 )3 I 1,2Z5,5S 1074 ..': i15.0

101 44 5 49531 45 .5 116. C
21: 51 2 106,1.10 173 5.5:

05-01 9 0,053 1 ':.c3
13 £ 509 lot lite as open

10 11 E 4,71 32 0.55 15.63
2615 13 .1 1,302,43; .5

06-02 22:7 CV N 1,11?, lc'2 c.'7 £1.75
2: 44 2 13,717 4

06-33 41 53 N 117,5a 49 14.03 250.75
14 74 S 6,7.2 Not listed a: coon

49 ..,O5,9.32 15-,3 ii.

06-05 77 3 N 1?c 19C,30
6 21 5 2,7:5 :0: litea s

15 51 /, -,55; 1 .:: 997.o0
06-06 : I. 3,56

.. 1o1,z5
291 14 5 1,411,463 245 ..7

07-01 o3 N 2,528 1 10..7
2 c7 1,009 Not listed an open
1 ' 502 35 O.005

4+064 88 W 2,051,354 1217 '.05
05-02 261.o .5 N 1,347,OeO 1356 ..1l

12 13 5 4,559 106 3.15
2 22 N 1,0c6 Not listed as open

04-02 2 50 N 865 Not listed a: open
2 53 S 1,059,547 126 5.42
1C 72 5 519,366

2 5 2 1,345 15.11
09-03 53t.+ 59 N 1,693,293 ?22 3.1

6 i S 51,032 1o2 U. 5

10_C,: 45 16 11 21, 3:3
. '2

4526 1. S 3,171, 42' 55u4 0.1'.
15 L 6,072 7 3. 3

4 9 1,5;; Not lite: a3 open
4V.-

57



Appendix III (cont.)

;.o. of % of All irectio Recoroed Total nrc. uperi Col. x (4l83/3l. ) COn
Scale - ruc' TX-UC a Trvelin- id b b.rect on or xl C ...1 -

1; 5 E /t (A) (inon ,c. ,:t.'
13& 23 6,6J4,05

215.3:
15 23 .5 'I .5.'-

-55 Not lictec as open

10-09 813k 7? 5 3,961,025 2023 B.2s

2 15 W 953 11 C.3o

10-10 3 100 1,533 Not listed as open

20 7 S 9,473 12 5.37

312 93 153,99 176 7.66 51'
12-01 1235 43 5 602,51.1. lü 1.2?

29 67 W 1,.71,6.7 1;?..

13-01 17 2 5 7,979 990
.

1l,-02 0 1 5 3,'15 i-1 3.9?
'A

3i 2 A 11.2,04.2 11

14-03 126 1 54,705 I

15-02 2 22 1; 15 .
5.72

6111 57 .5 2,983,571 1155 13.77 269.25

14 51, 7,351. Not listed as open
15-04 29 15 11.6,614 1593 3.35 5.72

17 10 2 5,164 112 3. '-4

15-35 10 3 : 4,91.2 12.02
11.64 2 s 695,735 0.70 '7 Z9

15-07 32717 15 15,471,55 423 5..5
26 13 S 12,427 15 3.4.7 -475

1 13 0... %ot listed as open
15-35. 1 130 It 56 .ct 3istes as open
15_39 11 133 1. ),3. 4..72

11

1. 57 .5 1,5.13 rot lttes as open

94 15 45,t9: 1.75
1-

4293 63 ,: 2,113,23 1:
16-31 1 1 43 .76

6 1 .5 2,543 .?3 .2
1731 4 1, 1 .3'

1945 13 3151 1.;:

2. .. 1,3. :53 11.st. Sc

6 5 1. 3,: 1., 5. 1 -

41 22 1"' 45 . -41
7:

.5 13 :: 1,4'' 2 '.
7 .'"

1. 1.0 / 1, , Ct l3st.1 as

1-36 36. ..

-

17;,7- -

i..-

1 5- 3 ..--. 1; .',

2 9?. Not tstc-d s

177 1. 1,7-' :t listed an cer

5-53 7) :7,211, 35._C

6.: 3t,1'1 1' .1:

20-02 15- : N 7,00? 11 2.47 66.75

23 87 S ic,oi9 Not Ilotec an open

3 23 i,506 13 0.4,: 12.11

1357 84 tl 6,507,.52 2165 13.57 3l.2:

23-03 930 82 .5 421., li.6 612 2. 73. 5.

2? 3 A 12,411 530 .'C
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Appendix III (cont.)

Nc. of of 1 iiroctiCn eCoroe Total Hrs. Zper. Cci. t. x (.Iô3/0c.
) )lillion

Scaje No. rruC.s TruCi6 raVe1O H3. ..t. by 0rectior. C 1 . :. j ..l-3 Board
N S S . (h, (:llon c. '.t. Ft.

20-05 9 25 I,lS3 3 '5.3) ''45.75

S 62 5 3,91.2 hot listed a. open

22 1.. E 9,651 3 1.35

22366 50 2 10,633,179 4057 16.96 27.0
21-02 3 3 1,557 Not listo as open

1 26 5 2,021 11 0.77 1..Z1

l31 26 5 523,953 734 2.94

14 2L. 2 7,676 46 0.72 17.45.

22-C2 13 8 6,553 33. 0.31 7.79

iC? 11. 2 79,536 4.L.5 0.75 15.70

22-05 1C? 3.4 53,13L. 1. .62
2L. 96 £ 1,433 1 '9.2
90 33 5 44,3444 61.33

10951 9 .'. 9,S1.2,lSo i:

23-23 5 S 1,192 375 0.21 2.33

23-04. 28 67 13,939 15 3.09 37,25

27 . S 13,;9 15 3. :1

832 0.062

44 i 0 1,250 1N 0.234 C.1C

23-35 5: 1 0 19,313 225' 0.3 5.

24-02 109 1. S 52,701 445 6.25

2 44 0 577 17 0.22

2403 2 27 I. 2,94 6.16
i;2... 02

5 42 5 4, 527 jot liste an coon

21 2? 5 10,352 27 1.uO

6212 443 2 3,00d,5c; 2223 . 20
5:

21.-67 56 2 N 27,126 112 0.11 -

21.-OS 1363 5 N 928,5244 2259 1.74 1.3.0?

2 11 793 Not linted as open

244-09 3. 2 N 3,576 23 0.53 13.36

756 2 S 333,21.0 2295. 0.61 15.15

S 3,311 i o.6l 16.5?

27-01 2 0 5 126,77u 6644 :. 0 1). 7

42 3. 2 4,945 2: 6.001 5.03

27-04 17 3 ;: 1.ct iiGteO ec open

20 35 0 3,-.1° 442.449 '10.12.25

103.6 :1 0 5,12?,44. 4.92 222.50
iE 52 6n,202 72 .5.72

2-O3 272 33 131,546 557 1.22 25.50'

97 4 563 5.3..

30-02 26144 75 r. 1,3044,135 135. A..3 400.75

371 53 136,31& 6 1.13 50.73

1 '3 2 54o Not lOstec as open

300g. 1 l 5 ..o6 11'' ,.u,2

'1 l'j.7 'J._3 .C7

33-05 I.t,3 2 213,Sfl 2.1' 2.l,L.

31-33 1 7 N ;1 Not lict.c an o'en

o:54 10 5 I,1O6,70 1.7

32-60 2044 7? 5 150,32; 273 ,.. T.

¶3' ' 2 74,534 Z2 1..7
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Anpndix ItT (cont.)

c. of of All Diracticz ecorcec Total Hrc. cper Ccl. A x (41./Cc1. a) 1illlonScale ic. Truco Trucas Travelin; iu. t. by blretlon or xl f Gol. Board
N (A) (5 (;:lilior. i. . Ft.

3b-02 1 5 1.3 :;ot 1io:e am open
I 100 S 3 ot liatec s cpon

1': 20 21,02 l. 7.00

6 27 2,530 9 1.a

36-32 1 1 l.5

- 2 S 23,312 0t C. 14, 35

Too iir-urs for th 1mm: thor 10 rur operatio c:rection are
not nclu'd in tnt- commodity f10 rrnicz. heir inclusion

not justifiable based on the snort time span that the
weigt- stations were operated.

I
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Appendix IV: Adjustment of Lumber Commodity Weights

i.c. of % of All Direction ecored Total Nrc. Opec Col. A x230/Csl B) r:illion
scale io. Truckc Trucks OravelinC id. Nt. by virection or xl if Cl. 760 Bssd

N S E W (A) (B) (1illj' SC. at.) Ft.
01-01 21 15 S 5,732 157 3.49 12.25
01-03 66 1 W 23,600 2070 0.10

02-01 25 N 1,01 11 C.1 20.25
1240 17 5 495,724 1650 2.62

45 16 16,s26 56 4.09 102.25
03-03 1 50 1 485 Not lieted sa oPen

2 11 769 23 0.37

165 13 59,8i6 326 1.61 40.25
03-01. 1 3 436 13 0.29 7.23

732 7 V 23,966 1353 1.61

03-07 1 1 423

222 2 * 34,911 1 C.0 10.00

57 S 14,u6 460 3.27

1 2 W 145 9

05-10 7 1 534 831 0.01

04-03 106 2 N 24,638 1074 0.23

6 5 3 1,549 45 0.30 7.50
9 2 1,33 123 .1 2.50

05-01 3 6 639 1

4 4 1,20 32 5

312 4 259,331 2326 0.30 20.00
05-02 91.3 12 r. 3S,455 1,7 1. SJ

1. S 3,.,2 a

04-33 14 3 5,777 149 1.03 1.5.72
511 3 W 2:5,931 135 1.17

06-05 71.2 3 N 293,4-.2 1.3:

1 L 1-6 Not ltctea as cen
06-05 14 114 5,363 4

2555 12 a 1,323,..13 2e03
91.

07-31 17 6

405 9 1.l,;su 1217 1.:
05-02 506 5 N ii6,6i 1564 2.7;

09-02 57 15 S 240,634 1216 1.13 1.7.75

122 3 48,356 883 0.eS

3 5 5 775 7

09-03 1.35 5 N 171,750 2274 0.66 la.50

473 6 S 194,649 1305

2 Oa 5 809 5.23

1 525 Not listec as opec
10-06 27 13 N 11,o36 145 2., .50

5613 10 5 2,349,359 3544 5.51

9 11 5 3,941 7

7 15 V 3,174 Nat listed at open

10-US 4 1, 663,650 32144 £.3 5.35
1 1 a 360 11 0.2)

10-09 537 4 2.1,577 2320 1.05

10-10 2 1 555 176 0.05

201 ?1. 10 5 155,54, 1,: 0.85

'.75. 3 17S,7 1572 1..: --

13- H 16 1 S,73 i.7

14
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Appendix 1V (cont.)

No. of % of ial Drectjc1n fecorQeo Total Hrs. Op Ccl. is x (5760/Ccl. a) iljy1Scale l,o. lruc Truc.c rave]..n H. W. by recto or 1 if Cci. '36. arc.
N C 2 W (A) (N011ion Nd. . Ft.

1L5-02 7 N 306 hot lioted s cpes
1 100 S 50 sot listed cc cper.

it 6 5,6i '6 3.07 04.75
05 3 245,031 i76 1.07

136t 7 ).,291 1655 2.36
3 6 'i 1,353 1 16.75

15-02 239 2 S 101,346 1159 0.77
15-Ot 96 21,3i 1593 3.12

16 16 S 5,532 112 0.46 171.05
15-09 75 20 N 33.ESLS 6.55

13C36, 17 3 '.,375,997 7.9)
s.,95 .ct liote r cn

19 25 A 6,3o6 Not liotea as opos 12-S.

15-07 11565 6 N 4,771,434 9 5.04
10 7 S 6, 15. .76

15-09 1 14 S 493 Not listed as open
5 2 10,995 475 0.37 9.25

618 9 N 247,72 1833 1.15 29.53
16-01 20 3 N 7,702 436 C.19

50 5. S 21,239 473 0.39 9.75.
17-01 6 17 is 3,035 1

35.50 22 2 1,511,.37 2251 5.35 747.30
12 29 X 5,074 Not listen as open.

17-02 55 47 is 24,766 66 3.29 :0.05
Lc-05 2 N 957 12 0..is7 11.75

2595. 16 S 1,095,.51 2o6.1 3.35
5 13 1,033 2

15-06 253 1' 96,71? 0.57
1 9 N 431 Not lcotca no o

lc._O1 24 9,cs57

6 N 2,o73 1 0.12
19-02 3 4 1,151

15 13 S 9,127 1'3 0.60
20-02 1 9 L 3', 15 3.

iSo 1 ,911 215 7.27
20-03 71 6 £ 33,7s.E

20 4 ',:2 50 0.0:
20-05 13 9 2 ;,5.s55 1.13

100 2 N 431,459 .05? 0.9± 29. '5
21-02 1 5 11 0.25

133 3 2 4c,lc,0
1. 15 5,)'6 0.7.

22-02 22 14 ,4?6 0.3.5 21.50
132 11 51,97i,

22-05 0
: 0,:,5

5. 0 2,2,2
3

1, * 437,055 10 1. .0.3023-c3 S 1 N 3,304 302 0.07 1.15
33 5. S 13,34i. 379 0.5.1 7.75

1 17 a 326 Not listed as oper.
23-34 2 5. 1 75 o.os 12.0:

227 9 96,059 13°E 0. 3 13,30
5.. 1 11,637 13.. c.oc 2.03
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Appendix IV (cent.)

No. of of All Dircctio oced oto1 iirs. Open Ccl. A x (6763/Col. B) t'.ill10
Scale 1c. Trucks Truca TravelinO 10. :t. by Direction or xl jç 373 baro

N £ C (A) () (tllic.nNo. ot. Ft.

23-05 1701 6 C 45i,3 2251 .76
5 a 436 1

214-02 75 3 S 21,2L0 313 0.21
1 2 a 3AC 17 0.13

21+-03 10 45 4,41+6 2

14 33 S 1,825 Not listedac open
1. i5 £ 7,834 27 0.54 03.70

3610 26 .v 1,531,417 2203 15'.25
24-07 1+67 13 N 169,7+5 1012

6 ii4
. 0,.5 16

21,-oS 3116 1,226,95 2259 4..'4 11..3,

2 5oC 1

3 3 424 Not listed so

3 16 a 771 Not 11.zted as open
21.-09 17 5 N 7,02t 22 0.20 55.00

2291, 6 854,07: 226 .:7 .75
1 3 C 1.0: Not lictou as open
5 6 1,69 :.7E 19.70

27-01 333 11 97,395 414 1.3:
6 5 5 1,729 C 1.. 1.00

27-0g. 1 5 3o0 Not listc LC OpCfl

3 9 1,27 1

5 230,26' 2411

12 5 .,00i 1.4: 11.31.
29-03 lt7 23 60,460 537 '.1. c. .3L

125 12 v 1,9,357 556
30-32 7+ 2 35,512 135,

1.. .

7 1 1,723 41.2 1.32
30-04 107 2 5 41,603 1113 033 6.25

52 2 V 20,614 1007 0.14 4,33

30-05 194 1 213,619 2327 0.92 23.00
31-03 983 5 5 410,065 2600 1.33 31.50

34-02 296 12 5 113,781 655 '..2

30 13 * 11,45

36-02 6 7 7 2,59k C. 43 0.

91 14 S 24,47 4)3 o.;

5 3 1,131 47 1.21 3.25

CalculatIons usine toe data fros thc we:7h st01:n
0: r:t:r. lesc. toz.n 11 hcuro are not ucnc because
ci toe soort t.mC eon tout tiie weiro. etotlnz .vere
operetcu.
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Appendix V: Adjustment of 1'lvwood Commodity Weights

1o. of of 1.11 0irct3n Necorue Total hro. Open Col. . x ('-/CoJ.. )Scale c. Trucios Trck ri-avelin }lc. ?t. cy Direc-. or xl if C. b '4O ?33lton 5;. F':.

2 . (A) ( 311. o;.Ft. ./"ba.z) 3/' .,sis

01-01 2- S 69 157 0.)'.
01-03 L5 Cl 18,430 2370 0.33

02-01 131 2 £ ,5l2 l65 0.23 37.03

2 1 W 7.6 3t. 0,13

05-03 2 Cl 3C2 324 3.31

03-04 11 C .V l,Olo 1 0.I
03.07 56 1 22,Clo 1o59 0.10 15.37
03-06 4 i 1,362 1460 c.o

1 2 -M 420 9

04-03 Il <1 N 1,L.6 C-9L. 0.01 1
1 Cl 5 270 0.35

1 C * 1 12 3.3)1

05-01 0 2 027 32 J.2o
142 S 33,27k 0.12

03-02 45o 194, 1C.3

06-03 A 1 N 1,735 0.51
5 .cO ,ct i.ste at open
1 5,653 1;- ....

06-05 235 1 99,223. 7..,'.
E '.06 ,ot lict Os o:en

06-06 1 1 a 407

'.41 2 . 176,.72 2;33

0701 2 1 5 94,5 352

1 Cl iv 503 '.21? . .0
25 1 Al 9,9'5 '3.o 3.C- :. :

09-02 3) 10-:- .,

13 1 a 5,53 7.

1 . 7) 7

0-03 Z2 1; 2.

6: 1.,i 3.11 1...)

1 10 i45 31 3.15

10-06 5 iv ),31 .;. 7.

331 S 527,95., 3.-11 Ii:.

4 5 1,731 7

10-uS 1104 2 , 466,lo3 521., 1.2/

2 3 5 374 11 3.73
2 lb iv 36 Ilot listed as opcn

1u-0 60 1 26,oi. 2)23 0.11

12-01 9 .1 £ 3,c 1635 0.07

5 Cl l,A4)o

ii: 2. z. 97,75' 990 C.?
114-02 2 1 5 60) l 0.43

134 1 . 75,273 1994 0.32 14.., 3

66: 3 5 273,27' l'5- 1.14..

3 6 523 1

15-02 1 N 33 . 19 /7...

33 ' 5 1i59 c_..1l

15-0., 20 N 5,:-. I3 3.'3 ... .3

3 5 S 1,72 12 0.12

15_dC 13 5 N 5,652 5 l.1

S 1,12,.,-.t-

1 2 £ 43l Not 1stec so cen
4 6 .. 1,345 hot listec at coen

",:
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Appendix V (cont.)

% o All o1roctor ,ecrie ;otaj. Brt. upon Ccl. ,. x (270/Ccl. B)
Scale r.o. Truckr Trucks TrevelinE tin. At. by fliraction cq.

N C S (A) (B) 5/c" nz_c
15-07 305c 1 N l,35.72'C ,-3 :.

2 5 1471 1 0.7
15-09 5 2 14,233 4475 3.0th ...

5 1 iS,3o5 13S c.o
i-0l 31 N 14,005 443o

6 1 S 2,3145 4473

17-ui 270 2 2 105,514 22;i 0.41 .

14214 Not ujstc at oreo

i7-u2 b 5 N 2,37b 66 3.56
b-uS 70 1 £ 1144,0444 2o61

2 B 2 56' 2

15-uS '69 N 253,71; 1t; 1.50
1 9 4457 Not listed as open

19-ui o 1 2 2,776 300 0.35
i-O2 3 N 973 0.09 2. 5.5
2u-u2 1 5 N 1467 ii 0.5? 4.A0

214 1 9,262 2165 0.014 14.93
20-03 5 1 5 2,225 612 0.03 4.27

7 1 3,010 530 0.05 7.37
20.05 6 5 2,56k 30 0.75

1035 2 1456,341 14057 0.9) 131.35
21-02 6 2 756 o.oi .35
22-02 6 3,365 0.39 51.5.5

£5 S 2;,99 0145 0.51
22-05 3 1 1,175 2127 0.335 0.0?
23-03 20 3 7,9dL 392 0.13 25.73

5 1 S 2,293 3.05
23-04 i5 7 5 73,.01 1., 0.414 55.:.

22 1
. 7,05: 1o..

23-05 462 3 20n,996 2051 0.-i
2 9 0 1

24-02 2 S 11,26., 5:5 0.11
2 4, 0 17

24-03 1 1 5 0 27 0.15 --
170 1 714,35) 2203 3.53

20-37 '.2 1 N 13,302 1012 3.0)

24-06 2217 6 917,526 2255
1 2 S 149. 1

1 3 14445 t jiaten as open

5 2 145: Nct 1jtte as :cn
2..-09 3 1' 1,314? 2: .2 .1;

'.55 3 i43,3'0 22.9 0.5:
1 1

. 2:4, 1? 2
1 0.27

27-01 110 3 140,742 .7. 0.20

5. 14,/ 2411 .'

29-03 52 0 13,', 537 0-.
2 3-.'

I
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Appendix V (cont.)

!o. of of ku Drectin 4ecorue. Iot1 :rs. Oper Ccl. A x (7O/Cc.. )

ScsLle .0. Trucs TrucKs TrovelinC Hd. t. by ireci'r, Eillicr. Sq. t.
2 (A) () :_lS.sg. 2t.

30-02 4 1 1,901 l3:. c.31 1.50
1 1,73 6,2 .02 3.20

30-04 99 2 42,621 1113 0.34 44.67
24 1 .V ,1+3 1097 0.07 .93

30-05 1 13 . 424 3ot listed as cren

212 1 .1 075 2027 O.3n
33-03 230 1 103,23L. 2602 .27
32-02 1 1 49 22 Cj2
34-02 41 2 15,47 0.21
36-02 2 2 '7 35

7? 3 0 20,30/ Jo o.o;

1 1 3 4? .0? 9.20

lt ons ucInC t.c d.t& rcr. v.e 5tstn
cerat1nC less tnsn 10 sours re n:t uone ocaune
of t. nrt tine span that th eei, stations were
operated.

)
1k



Appendix VI: Or;;on i)opart "?nt of rIlr;Ifl..,rtat.iofl :ecord for the:um'er of Vay: ich Yieih t;itLon was Oocrated eachionth - April 197' to Nrch 1977.

1976
1977co10 u. A 2 J 1 A 2

f I) J F 2
01-01 2 3 7 10 7 10 7 7 10 11 1 1

01-03 20 20 11 13 13 10 10 11 13 13 1i- 22
02-01 14 12 13 10 7 12 li I 3 11 9 .5 11
03-03 1 2 3 2 0 it 1 3 5 2 1 14

03-0/i 1/4 7 7 5 11 8 9 11 12 11 14 1(3

03-07
it 8 1 It 1 6 1 i 20 1 6 20 1 2 7 5 1 0

03-03 5 2 5 3 710 1 3 4 5 7 1

03-ic) 6 .5 16 15 9 3 6 5 5 3 3 it

04-03 11 10 15 9 13 9 7 9 7 9 7 11
05-01 22 18 13 15 17 20 13 13 13 26 20 25
06-02 11 13 12 9 3 9 12 13 10 15 10 8
06-03 11 3 9 3 9 7 7 7 6 10 7 11-4

06-05 lb 9 11 9 12 12 13 13 15 15 12 15
06-06 lI 15 16 11 iG 17 15 19 17 20 12 18
07-01 7 9 13 10 9 10 10 10 10 1) 3 3
03-02 7 11 8 Jo 10 1 10 3 10 15 11
09-02 8 11 10 ii 11 10 9 7 lo 11 l/

09-03 14 12 I o 13 lit 11 13 11 13 13 1 1 17
10-06 71 20 16 13 22 20 1) 21 17 15 21 1')

10-08 16 19 16 12 L 1.3 20 17 15 17 1')

10-09 1 Jo 13 1/4 16 12 13 10 7 10 11
')

1 0- 1 0 1 (1 C) () 5 ? 1 o 2 2 1 C)

12-01 10 15 1? 7 11 12 3 11 12 12 3 lo
13-01 9 3 (3

9 9 7 ) 14 3 3 () 11
1i-0? 16 1/ 15 ii It 1? 19 11 17 13 11 13
1/4-03 16 10 12 10 3 H 16 15 ii [ 10 15
15-0k? 15 16 3 C) 1 1.3 i 11 1? 11 1/ 1

l5-0/ 1/4 12 12 11 16 10 10 12 5 7 11 16
15-06 9.) 28 28 25 27 26 1) 29 25 2 >t) 1

15-07 30 30 30 30 31 30 51 2) 30 50 '
51

15-o3 0 C) 0 0 0 0 0 0 C) 0 1 0
15-09 13 15 16 H 17 Jo 11 1? 15 Id1 113 1/
16-01 5 .3 5 6 5 5 5 I ) 2 3

--

I
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Appendix V['(cont.)

1976 1977
Scale po. A N J .J A S () 1) j i' i

17-01 22 15 15 16 11 16 13 20 15 21 13 20

17-02 0 0 3 0 0 2 0 0 1 0 0 3

1 1 12 lö 2o 13 19 15 1/ 16 19 16

18-o6 10 14 15 9 b 8 3 7 7 11 5 14

19-01 2 1 3 2 3 5 5 5 1 1 2 1

19-02 0 1 1 2 3 2 0 1 1 1 1 1

20-02 10 3 12 1 17 15 12 13 14 18 12 14

20-03 1 '4 3 2 5 4 6 1 5 9 3 7

20-05 24 23 21 20 21 20 21 20 20 17 19 21

21-02 / 6 5 9 9 7 I 7 7 '4 10

22-02 3 2 1 3 5 6 3 7 3 1 5

22-05 19 1)4 17 lb 1/ 12 15 1? 9 10 13 12

23-03 5 3 2 1 2 1
'4 2 5 3 '4 2

23-011. 5,6 8 710 8 913 915 913
23-05 21 16 17 14 16 9 10 13 17 1 13 19

24-02 6 8 9 7 7 7 5 8 '3 7 6

2)3-03 22 19 2.-' 17 19 18 23 19 20 21 lb 20

9 9 10 9 14 10 7 3 10 7 5 8

24-08 22 19 1(3 19 19 13 13 9 19 1 1 21

24-09 24 19 18 19 20 13 12 Ii "3 13 1 20

27-01 6 5 7 13 7 6 ii i 5 6 6 5

27-04 16 19 15 14 1'3 17 1: 1 19 8 8 11+

29-03 1 6 2 2 2 '4 5 ' '4 7

30-02 6 11 9 9 11 8 9 11 12 12 6

30-04 9 7 7 7 7 7 510 7 4 7 1

30-oS 13 13 18 15 1i 12 15 8 1t 9 10 10

31-03 17 15 16 12 15 17 1/ 1 17 23 15 2?

32-02 00 6 b 3 5 '4 2 0 0 0

3L-0? 5 5 6 7 6 7 2
' 9 8 6 6

36-02 5 6 31,3 7 3 9 '/ 5 '4 '4

I




