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SUMMARY 

The value of lumber  produced f r o m  each  of 362 Shasta  r e d  f i r  logs of 
sou thern  Oregon was de te rmined  through a cooperat ive  study in 1960. 

Lumber  g rade  yield f r o m  each log provided the  b a s i s  fo r  calculating the  
comparat ive  value of each log grade-log d i a m e t e r  c l a s s ,  in accordance  with 
grading and scal ing p rac t i ces  used both e a s t  and west  of the Cascade Range. 

The r e s u l t s ,  which a r e  s u m m a r i z e d  graphical ly  in  f igure  1 ,  should be 
useful  t o  s e l l e r s ,  buyers ,  and p r o c e s s o r s  of Shasta  r e d  fir logs.  The e f fec t  on 
log value of (1) log d i a m e t e r ,  (2 )  log g rade ,  a s  de te rmined  by two s y s t e m s ,  and 
( 3 )  log scal ing,  a s  applied in two s y s t e m s ,  should be useful  in predicting the 
lumber  output and value of the s p e c i e s ,  providing the  var iabi l i ty  between indi- 
vidual logs i s  recognized.  The var iabi l i ty  in log value i s  indicated by including 
s c a t t e r  d i a g r a m s  with the grade-yie ld  and value c u r v e s  f o r  lumber .  

Despite the var iabi l i ty  that  o c c u r s  between individual logs ,  the r e s u l t s  
of th is  study should provide a m e a s u r e  of the expected value s p r e a d  between 
log g rades  and log d i a m e t e r  c l a s s e s .  Refinements in log grading s y s t e m s ,  
changes in scal ing p r a c t i c e s ,  o r  changes in utilization s tandards  will a l t e r  the 
comparat ive  values developed in th is  study. As a n  in i t ia l  ana lys i s ,  however ,  
th is  study provides a bas i s  t o  evaluate product-yield da ta  that  m a y  be devel-  
oped in future  s tudies  of Shasta  r e d  f i r .  F o r  example ,  a f i r m  could find i t  
helpful to  compare  i t s  lumber  output f r o m  a given m i x  of log g rades  and s i z e s  
with the yield that  would be predic ted f r o m  r e s u l t s  of th i s  study. 
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Figure 1. --Comparative log values  for Shasta red f ir  of southern Oregon when 
graded and s c a l e d  in accordance with eas t - s ide  and wes t - s ide  pract ices .  
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INTRODUCTION 

AS logging operat ions  have extended into the upper-s lope f o r e s t  types  of 
the southern Cascades  and Siskiyou Mountains,  in te res t  h a s  i n c r e a s e d  in the 
lumber  g rade  yield f r o m  the t r u e  f i r s  encountered t h e r e .  As a r e s u l t ,  two co- 
operat ive  s tudies  of l u m b e r  g rade  yield f r o m  the t r u e  f i r s  of southern Oregon 
w e r e  m a d e  in 1960 and 1961. Lumber  g rade  yield f r o m  Shasta  r e d  f i r ,  s tudied 
a t  P r o s p e c t ,  O r e g . ,  in December  1960,L/  i s  r epor ted  h e r e  and r e f e r s  to e i the r  
Shas ta  red f i r  o r  Cal i fornia  r e d  f i r  growing in 0 r e ~ o n . 4 1  

Since i t  i s  difficult t o  d is t inguish Shasta  r e d  f i r  f r o m  Cal i fornia  r e d  f i r ,  
i t  h a s  been the indust ry  p rac t i ce  to  r e f e r  to  both a s  Shasta  r e d  f i r  where  they 
occur  in Oregon. This  r e p o r t  of l u m b e r  g rade  yield f r o m  Shas ta  r e d  f i r  is 
applicable to  e i the r  Shasta  o r  Cal i fornia  red  f i r  growing in southern Oregon,  
s ince  the log sample  was  d rawn f r o m  t h r e e  s a l e  a r e a s  on the Rogue River  
National F o r e s t  in Jackson County, Oreg.  , without dist inguishing between the 
spec ies  and i t s  var ie ty .  

PROCEDURE 

Logs w e r e  accumulated fo r  3 months  to  provide a good range of log 
g rade  and log d i a m e t e r  c l a s s e s  available in th is  par t  of Oregon. Study logs 
w e r e  then se lec ted  f r o m  the accumulated deck to  give two s a m p l e s :  (1) a 
sample  of 362 logs a s  bucked in the woods and (2)  a sample  of 671 logs a s  
sawed in  the m i l l  a f t e r  rebucking. As would be expected,  the second s a m p l e ,  

1 / - This  study was a cooperative project ,  with Olson Lawyer Lumber ,  
I n c . ,  U. S. F o r e s t  S e r v i c e ,  Bureau of Land Management,  West Coas t  Lumber  
Inspection Bureau,  and Bureau of Indian Affai rs  part icipating.  

21 - The dis t r ibut ion of Shas ta  r e d  fir (Abies magnifica v a r .  s h a s t e n s i s )  
i s  not c l e a r l y  dist inguished f r o m  that  of Cal i fornia  r e d  f i r  (Abies magnif ica) ,  
which i t  r e s e m b l e s  closely.  Together  they g row in  upper-  slope s tands ,  gener -  - 
a1l.y above the white f i r  bel t ,  f r o m  the c a s c a d e  Range of southern Oregon t o  the 
S i e r r a  Nevada of c e n t r a l  Cal i fornia .  Both the type spec ies  and the va r ie ty  
r e s e m b l e  noble fir in the i r  s i z e  and excellent  f o r m  but a r e  supposedly dis t in-  
guished f r o m  the l a t t e r  by b a r k  c h a r a c t e r i s t i c s  a t  matur i ty .  The b a r k  of 
m a t u r e  Cal i fornia  r e d  and Shas ta  r e d  fir is reddish brown to  black and deeply 
furrowed;  that  of m a t u r e  noble fir is g r a y  black o r  purplish and broken into 
shallow plates that  give i t  a checkered  appearance .  



which a f te r  rebucking included a lmos t  twice a s  many  logs ,  gave the be t t e r  
sample  dis t r ibut ion by log g rade  and d iamete r  c lass .? /  

Sawing Specifications 

The logs se lected fo r  this study w e r e  sawed a t  the Olson Lawyer 
L u m b e r ,  Inc. , m i l l  in P r o s p e c t ,  Oreg.  ; the lumber  output was  ki ln-dr led and 
s u r f a c e d  a t  the company's plant in White City,  Oreg.  Manufacturing fac i l i t i e s  
and sawing p rac t i ces  a t  the band sawmil l  w e r e  considered represen ta t ive  of 
indust ry  p rac t i ce  fo r  th is  and re la ted  s p e c i e s . ,  Sawing was done to  obtain the 
maximum amount of 514-inch Select  and Shop lumber  and a maximum quantity 
of Dimension lumber  f r o m  the lower quali ty portion of the logs.  Only a s m a l l  
proportion of l - inch Common boards  w e r e  produced. 

The lumber  was in both the rough green  and sur faced  d r y  con- 
dition under the supervisiorl of an  inspec to r  f r o m  the West Coast  Lumber  In- 
spection Bureau.  

Log Diagraming,  Grading,  and Scaling 

In the m i l l  ya rd  the vis ib le  s u r f a c e  and end c h a r a c t e r i s t i c s  of each log 
w e r e  recorded  on p repared  f o r m s  s o  that  the re la t ionship  of a log 's  ex te rna l  
c h a r a c t e r i s t i c s  to  i t s  lumber  g rade  yield could be res tudied in deta i l  fo r  pur-  
poses of t r e e  g rade  development o r  log grade ref inement .  

Study logs w e r e  graded and sca led  in accordance  with p rac t i ces  in use  
on both the west  s ide  and e a s t  s ide  of the Cascade  Range. West-s ide  official  

Bureau  log w e r e  ass igned  in the y a r d  by the U. S. F o r e s t  Serv ice  

3 I - Since study logs a r e  se lec ted  with the objective of providing a r e p r e -  
sentative number  of logs in each  g rade  and d iamete r  c l a s s ,  any sample  drawn 
does  not r e p r e s e n t  the log m i x  available to  a given m i l l .  Thus ,  lumber  g rade-  
yield and over run  d a t a ,  developed in a study, m u s t  be weighted by the re la t ive  
propor t ions  of each log g rade  and d i a m e t e r  c l a s s  available to  a m i l l  in o r d e r  
t o  es t imate  the lumber  yield of that mi l l .  

41 - Grading of Shop l u m b e r ,  including Molding s tock,  was  in accordance  
with Standard Grading Rule3 (1 960) of the Western  Pine  Associa t ion,  Por t l and ,  
Oreg.  ; grading of Se lec t s ,  Dimension,  and Common boards  was in accordance  
with Standard Grading and Dress ing  Rules ,  Number 15,  fo r  Sitka sp ruce  
( rev i sed  F e b r u a r y  18,  1960) of the West Coast  Lumber  Inspection Bureau,  
Por t l and ,  Oreg.  

5 I - Page  27 of Official Log Scaling and Grading Rules f o r  the Puget 
Sound, G r a y s  H a r b o r ,  Southern Oregon and Northern Cal i fornia  Log Scaling 
and Grading Bureaus .  Tacoma,  Wash. March  1 ,  1962. 



representative in charge of grading and scaling for  the western regions. He 
a l so  scaled the logs in the yard before bucking (maximum scaling length 40feet)  
in accordance with Bureau scaling practices.  

Grading by Tr ia l  Log Gr,ades for  Associated Species (east-s ide practice)kl 
was done in the mi l l  yard by the same Fores t  Service representative af ter  logs 
over 20 fee t  long were marked for  bucking into two pieces. The east-s ide 
scale  (maximum scaling length 16 feet) was not made,  however, until the logs 
had been bucked on the sawmill deck. This procedure allowed adequate t ime 
f o r  careful grading in the yard and s t i l l  permitted observation of a l l  log ends 
before they were scaled. 

To clarify the application of these procedures,  a 22-inch, 36-foot log 
i s  used a s  an  example. The log was f i r s t  graded and scaled in the yard, in 
accordance with west-side practice,  a s  a grade 2 Sawmill log (Bureau grade-) 
having a g ros s  and net scale  of 750 board feet. Next, the log was marked  fo r  
bucking and graded (in accordance with east-s ide practice) a s  a 16-foot grade 
2 log (butt) and a 20-foot grade 2 log (top). 

When this log entered the sawmill ,  i t  was bucked where marked  and the 
sections a s  signed the next consecutive sawing numbers.  Since the maximum 
scaling length (east-s ide practice) was 16 feet,  the 20-foot top section was 
scaled a s  two 10-foot logs. Thus, the gross  scale  of this log by east-s ide 
practice was a combination of two 10-foot logs and a 16-foot butt section which 
totaled 820 board feet. When the log was bucked on the deck, i t  appeared sound 
and both sections were given full scale .  In manufacture,  the butt section pro- 
duced 429 board feet of surfaced d r y  lumber and the top section 487 boardfeet.  
Thus, the overruns were 11. 7 percent by east-s ide practice (scaled a s  three 
sections) and 22.1 percent by west-s ide practice (scaled a s  one log). 

The study logs had a net scale  of 206,760 and 17 7,770 board feet when 
scaled by east-s ide and west-side practice,  respectively. The output of s u r -  
faced d r y  lumber was 232,002 board feet. The east-s ide sca le ,  made on the 
sawmill  deck af ter  logs were bucked for  sawing, gave a total deduction fo r  
defect of 24, 580 board feet. By comparison, the defect deduction in west-side 
scaling was 26, 020 board feet. Thus, the pronounced difference in net log 
scale  was due almost  entirely to the difference in  scaling length. 

Sawing 

Once such pertinent information was recorded for  the tes t  logs, they 
were fed to the saw and cut according to previously agreed-on practice.  In 

6' See page 1 in the appendix. 



b r i e f ,  the company sought the highest  value obtainable f r o m  each log r e g a r d -  
l e s s  of the o r d e r  f i l e ,  sawing Select  and Shop lumber  (in 414- and 514-inch 
th icknesses )  f r o m  the outer  portion of the log and 2-inch Dimension f r o m  the  
balance.  

Each piece of lumber  produced f r o m  a given log was color  coded t o  
mainta in  i t s  identi ty until the sawing number  of the log could be wri t ten  on the 
f a c e  of the board.  As lumber  reached  the g r e e n  sor t ing chain ,  each piece was  
ta l l ied  by i t s  rough green  d imens ions ,  g r a d e ,  and log number .  

Sawing a c c u r a c y  a t  the m i l l ,  based on about 150 m e a s u r e m e n t s  of each 
lumber  th ickness ,  was general ly  good. It was bes t  on 2-inch Dimension where  
m o r e  than 90 percent  of the pieces m e a s u r e d  w e r e  2911 6 plus o r  minus  1  / 1 6  
inch. More than 85 percent  of the 514-inch lumber  m e a s u r e d  2311 6 plus o r  
minus  1  / 16  inch. One-inch lumber  was  l e s s  uniform in  th ickness ,  averaging 
1 8 / 1 6  inches  but varying plus o r  minus  2 /16  f r o m  the average .  However ,  1  - 
inch lumber  represen ted  only 5  percent  of the output. 

Kiln - Drying 

When sawing was complete ,  the loads of study lumber  w e r e  t rucked 
s o m e  40 m i l e s  to the company 's  drying and planing faci l i t ies  a t  White City. 
Company kilns w e r e  end-loading , c r o s s  - circula t ing,  s t eam-hea ted ,  in te rna l -  
fan kilns of modern  des ign and in good operating condition. The t e s t  l u m b e r ,  
a f t e r  hand s tacking,  was d r i e d  on the companyf  s  usual  production schedules .  
Select  and Shop grades  w e r e  d r i e d  to  an average  nlois ture  content of 8 percent .  
The company, which produces in  a n  a r i d  pa r t  of Oregon and ships  a substant ia l  
par t  of i t s  output to  a r i d  regions ,  d r i e d  the Dimension t e s t  lumber  t o  an a v e r -  
age m o i s t u r e  content of 9 percent .  A spec ies  such a s  Shasta  red  f i r  i s  expected 
to to le ra te  th is  drying,  t o  a  lower  than indust ry  average  m o i s t u r e  content level ,  
be t t e r  than a d e n s e r  spec ies  such a s  Douglas-f i r ,  and the re  was  no evidence of 

undue degrade in the f o r m  of checks ,  warp ,  o r  broken knots.  

Surfacing 

Following d ry ing ,  the lumber  was  d r y - s o r t e d  by planing i t em (dimen- 
s ions )  and by the or iginal  g reen  chain g rademark .  Thus ,  when one lot  of t e s t  

lumber  (such a s  2 by 8 Construct ion)  was sur faced ,  g raded ,  and ta l l ied ,  the 
su r faced  d r y  grade yield could be compared  with the g r e e n  g rade  input. G r a d -  

ing behind the planer was done by ce r t i f i ed  company g r a d e r s  under the s u p e r -  
vision of the s a m e  WC LIB inspec to r  who had graded the s tock on the g r e e n  
chain. 

The surfaced d r y  lumber  output provided the  bas i s  fo r  a l l  grade-yie ld  
da ta  repor ted  h e r e i n ,  but in o r d e r  t o  revea l  the surfaced d r y  yield f r o m  an 
individual log, it was  n e c e s s a r y  to  es tabl ish  g reen- to -dry  convers ion f a c t o r s .  
This  was done by summar iz ing  the change that  occur red  in each g reen  g rade  



for  each planing i tem and computing a weighted-average, sur faced  d r y  output 
for  each green grade input. The rough green grade yield of each individual log 
was then converted to a surfaced d r y  ~ i e l d  by means of these conversion factors .  

Analysis of Data 

In order  to  provide for  the sa le  of Shasta red  f i r  t imber  of southern 
Oregon, and i t s  subsequent conversion to lumber  by ei ther  eas t -  o r  west-side 
pract ice ,  the lumber  grade-yield data  derived in  this study have been analyzed 
in two ways. 

F i r s t ,  lumber  grade recovery f rom the 671 logs sawed was analyzed 
and summarized.  These logs,  which var ied in length f rom 12 to 20 fee t ,  were  
graded in accordance with the T r i a l  Log Grades for  Associated Species and 
scaled in accordance with F o r e s t  Service scaling practice then in effect f o r  
ea s t e rn  Oregon-logs over 16 feet  in length being scaled a s  two logs. 

Second, the lumber  grade yield f rom the original 362 study logs was 
obtained by combining the lumber  recovery f rom the two sections of each long 
log. In this ca se ,  each of the 362 logs (ranging f rom 12 to  40 fee t  in length) 
was graded by west-side Bureau grading sys tem and scaled a s  one log in 
accordance with Bureau practice fo r  west- s ide operations. 

In analyzing lumber yields and log values for  both eas t -  and west-side 
grading and scaling pract ices  the following procedures were used: 

1 .  Within each log grade ( t r ia l  grade o r  Bureau grade)  the logs in each 
1-inch diameter  interval  were combined to  form a log group. The 
yield of surfaced d ry  lumber  (by lumber  grade)  f rom a log group 
provided the basic  data  f o r  computing log values. This information 
a l so  provided the basis  for  the lumber  grade recovery tables that 
a r e  included in the appendix. 

2. The volume of surfaced d r y  lumber in each lumber  grade was multi-  
plied by the appropriate 1960 price (l isted in the appendix) to com- 
pute the total  value (in do l la rs )  of the lumber yield f rom each log 
group. 

3 .  The total value of lumber f rom each log group was divided by i ts  
total volume of surfaced d r y  lumber to  give unit lumber value for  
the log group. This unit lumber  value-expressed in dol lars  per 
thousand board feet,  lumber  tally-is a convenient index of lumber 
grade yield and i s  useful in comparing the quality of lumber pro- 
duced f rom various grades  and/or  s izes  of logs. 

4. The total value of lumber  f rom each log group was divided by i ts  
total net log sca le  to give the unit log value of the group. The unit 
log value-expressed in dol lars  per thousand board fee t ,  net log 



scale-is  the m o s t  meaningful value de r ivcd ,  s ince  i t  rt.flects not 
only the quali ty but the quantity of lumber  recovered  f r o m  a given 
log group and provides the yardsticl i  fo r  buying and  sell ing t imber  
o r  logs.  

RESULTS AND DISC USSTON-- EAST-SIDE PRACTICE 

Lumber  Recovery Based on T r i a l  Log G r a d e s  fo r  Associa ted 
Species and a 16-Foot  Maximum Scaling Length 

Distribution of the 671 logs i s  shown by log g rade  and d i a m e t e r  c l a s s  
in table 1.  The log sample  was well  d is t r ibuted by Log grade  and by d i a m e t e r  
c l a s s e s  except fo r  l a r g e  d i a m e t e r  logs that  a r e  always difficult t o  obtain in the 
d e s i r e d  number .  

The log volume,  lumber  volume,  and lutnber value f o r  the logs in each 
1 - inch d i a m e t e r  in te rva l  within each log g rade  a r e  shown in table 2. This 
d iges t  of findings not only provides the bas i s  f o r  m o s t  subsequent d i scuss ion  
but p e r m i t s  f u r t h e r  ana lys i s  of r e s u l t s  by those who m a y  be in te res ted .  

Lumber  Grade  Yield by Log Grade-Diamete r  C l a s s  

In o r d e r  that  the influence of log quali ty and log s i z e  on lumber  yield 
m a y  be visualized m o r e  readi ly ,  the bulk of the study logs h a s  been grouped 
f u r t h e r  into 6-inch d i a m e t e r  in te rva l s .  All pert inent da ta  fo r  each of the 6- 
inch d i a m e t e r  in te rva l s  have been s u m m a r i z e d  in table 3. Any 6-inch d i a m e t e r  
in te rva l  containing l e s s  than 10 logs was omitted f r o m  the s u m m a r y  table .  

Although much  of the var iabi l i ty  that  o c c u r s  in lumber  yield i s  smoothed 
by grouping logs into 6-inch d i a m e t e r  in te rva l s ,  such grouping s t i l l  provides 
a n  a c c u r a t e  general iza t ion of lumber  grade yield. T o  i l lus t ra te  this f a c t ,  the 
yield of each lumber  g rade  f r o m  grade  3 logs h a s  been plotted by 1 -inch d iam-  
e t e r  in te rva l s  in f igure  2. Grade  yields fo r  the 6-inch d iamete r  in te rva l s  of 
table 3,  i f  plotted on f igure  2, will fit  the s c a t t e r  d i a g r a m s  r a t h e r  well. 

Lumber  Value a s  a n  Index of Lumber  Grade  Yield 

Lumber  value ,  e x p r e s s e d  in do l la r s  per thousand board fee t ,  lumber  
ta l ly ,  provides a convenient index t o  lumber  g rade  yield and faci l i ta tes  com- 
par ison of the lumber  quality obtained f r o m  logs of varying quali ty and s ize .  
Thus ,  the overal l  effect  of log g rade  and d iamete r  on lumber  g rade  yield can  
be judged read i ly  by r e f e r r i n g  t o  f igure  3 .  

Log Value by Log Grade-Diamete r  Class  

Log value,  e x p r e s s e d  in  do l la r s  per  thousand board feet ,  net log s c a l e ,  
i s  the m o s t  meaningful m e a s u r e  of product yield. Since logs general ly  a r e  
purchased on the bas i s  of ne t  log s c a l e ,  i t  i s  important  t o  know the comparat ive  



Table 1 . - -D i s t r i bu t i on  of  671 Shas ta  r e d  f i r  s h o r t  l o g s ,  by diameter  

c l a s s  and log  g r ade ,  sou thern  Oregon s t udy ,  1960 

Diameter 
11 Log grades- 

c l a s s  
( inches)  - 

: No. 1 : No. 2 : No. 3 : No. 4 : Tota l  

To t a l  95 78 374 124 671 

I /  - 
T r i a l  Log Grades f o r  Associated Species .  

NOTE: The heavy l i n e s  enc lose  t hose  l o g  grade-diameter  c l a s s e s  t h a t  a r e  
inc luded  i n  t a b l e  3 .  Data from a l l  l ogs  a r e  summarized i n  t a b l e s  8-11 of  t h e  
appendix. 



Table 2.--Net log s c a l e ,  t o t a l  lumber volume, and t o t a l  lumber value f o r  Shasta 

red f i r ,  by diameter and log  grade,  southern Oregon study, 1960 

Log grad&' 

Log : No. 1 No. 2 No. 3 No. 4 
diameter : 
(inches) : 

: N e t  - : log j Lumber Lumber . Lumber Lumber Net : Lumber i Lumber : Net : log Lumber j Lumber Net . . scale t a l l y  .: value t a l l y  : v a l e  : :Ele j t a l l y  : value : scale I t a l l y  : value 

--- Bd. f t .  --- Dollars --- Bd. f t .  --- Dollars --- Bd. f t .  --- Dollars --- Bd. f t .  --- Dollars 

7 - - -- - - -- - - - - - - -- -- 90 96 5.17 

8 -- - - -- - - - - - - - - - - - - 200 327 17.49 
9 -- - - - - - - - - - - -- - - - - 780 1,097 61.40 

10 - - -- -- - - - - -- -- -- - - 1,530 2,146 120.68 
11 - - - - - - - - - - - - - - -- -- 2,290 2,951 166.13 

L' T r i a l  Log Grades f o r  Associated Species. 



1 1  Table 3.--Log inpu t ,  lumber y i e l d ,  and lumber value  f o r  Shasta  red f i r  o f  southern Oregon, based on eas t - s ide  log grading and s c a l i n g  p rac t i ce s -  

LOG INPUT AND LUMBER YIELD 

Log grade and diameter c l a s s  

Item No. 1 Sawmill No. 2 Sawmill No. 3 Sawmill No. 4 Sawmill 

Logs. ................. number.. 16 2 8 28 2 0 3 2 22 12 180 121 4 8 20 86 2 1 14 
Gross log s c a l e . .  .board f ee t . .  5,630 16,070 21,970 22,020 9,790 12,950 9,580 25,540 35,750 25,580 15,760 5,060 2,650 3,840 
Net log s c a l e . .  . . .board f e e t . .  4,900 13,740 19,040 17,220 9,500 11,560 8,570 24,810 34,650 22,290 14,240 4,890 2,560 3,640 
Defect . . . . . . . . . . . . . . . p  e r cen t . .  13  14 13 22 3 11 11 3 3 13  10 3 3 5 
Lumber t a l l y . .  ... .board f e e t . .  4,659 14,812 21,100 19,951 10,225 12,328 9,163 30,619 38,613 23,996 15,704 6,617 3,320 4,214 
Overrun . . . . . . . . . . . . . . p  e r cen t . .  - 5 8 11 16 8 7 7 23 11 8 10 3 5 3 0 16 

GRADE YIELD ( i n  percent)  

Dry lumber grades: 
Se l ec t :  

C 

To ta l  16 17 19 19 11 9 15 2 3 6 6 1 0 1 

Shop : 
Molding 2 0 27 3 2 29 13  2 0 23 3 6 12 15  2 1 2 
Al l  Shop and Outs 21 19 2 0 2 1 11 2 1 21 3 13  26 2 8 2 2 29 

Total  4 1 46 5 2 5 0 24 4 1 44 6 19 3 8 43  4 3 31 

Common : 
Standard and Be t t e r  14 14 11 13  31 22 17 5 0 4 1 2 4 2 2 49 46 30 
U t i l i t y  14  11 9 9 19 15 12 2 5 21 16 15 28 31 2 1 
Economy 15 12 9 9 15 13  12 17 16 16 14 18 2 0 17 

Total  4 3 37 2 9 31 6 5 5 0 4 1 92 7 8 56 5 1 9 5 9 7 6 8 

LUMBER VALUE ( i n  d o l l a r s )  

Basis  : 
Per  M b.m. lumber t a l l y  85.19 02.66 99.38 97.60 74.98 79.7/ 88.43 58.81 62.89 70.26 73.94 56.05 53.50 57.74 
P e r M b . m . n e t l o g s c a l e  8L.00 99.89 110.13 113.06 80.70 85.07 94.55 72.57 70.09 75.64 81.55 75.84 69.39 66.85 

" T r i a l  Log Grades f o r  Associated Species ;  maximum s c a l i n g  l eng th ,  16 f e e t .  
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Figure 2. --Lumber grade yield by log diameter for grade 3 logs 
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GRADE 4 

Figure 3. --Relationship of dollars per 
thousand board feet, dry lumber tally 
basis, to log diameter by log grade 
(Trial Log Grades for Associated Species). 

LOG D I A M E T E R  ( I N C H E S )  

value (in dol lars  per thousand board feet, net log sca le )  of lumber obtained 
f rom logs of varying grade and diameter.  The values of Shasta red  f i r  logs 
a r e  shown separately by 1 -inch diameter  intervals for  each log grade (Tr ia l  
Log Grades fo r  Associated Species) in figure 4. 
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Figure 4. --Relationship of log value (dollars per thousand board feet, net log scale) 
to diameter by log grade (Trial Log Grades for Associated Species). 



Compar i son  of the curves  in f igure  4 with those  shown in  f igure  3 
r e v e a l s  that  the log value c u r v e s  general ly  a r e  higher  and of somewhat d i f fer-  
ent slope than the lumber  value c u r v e s .  This  i s  because  the log valiies a r e  
influenced by overrun.  F o r  example ,  th? lumber  value curve  fo r  log g r a d e  3 
runs  f r o m  a $57 value fo r  a 12- inch log to  a11 $ 8 L  value fo r  a 45-inch log. By 
compar i son ,  the log value curve  fo r  log g rade  3 shows a constant value of about 
$73 fo r  a l l  log d iamete r s - - the  value d i f f e r e n c e s  in table 3 being insignificant.  
The higher  over run  (o r  g r e a t e r  s p r e a d  between lumber  volumt output and net 
log s c a l e  input) developed in s m a l l  diameter logs h a s  thus offset the som;.what 
lower  value of lumber  frorn s m a l l  logs. 

Var ia t ion in  Over run  

Since over  run i s  automntical ly  considered in dete rmining the log value 
of each log g r a d e - d i a r n ~ t e r  c l a s s .  no genera l  over run  c u r v e  i s  included in the 
r e p o r t .  Trends  in  over run  by log d i a m e t e r  a r e  evident f r o m  the da ta  presented 
in  t ab les  2 and 3,  but considering the var ia t ion one should be cautious in gener -  
al izing f r o m  these  da ta ,  F o r  example ,  on f i r s t  pe rusa l  of table 3 the r e a d e r  
m a y  observe  a different t r end  in  over run  fo r  each log g r a d e ,  but th is  i s  due in 
pa r t  t o  the arrangelntlnt  of the table.  If the over runs  sbocvn fo r  the 6-inch di-  
a m e t e r  in te rva l s  a r e  a r r a n g e d  fo r  e a s i e r  compar i son ,  a s  in  table 4, the d i f f e r -  
ences  in over run  by log g rade  a r c  not too m a r k e d .  

Table 4.--Overrun by log grade and log diameter in 

percent of dry surfaced lumber 

Log diameter class (in inches) 
Log : 

grade : 
6-11 : 12-17 : 18-23 : 24-29 : 30-35 : 36-41 

Relatiorlship of Scaled Defect to  Log Diamete r  - - - - 

Scaled deductions fo r  defect  inc reased  with an  Inc rease  i n  log dia inetcr  
in  each  log g rade  a s  i s  indicated in table 3. The re la t ionship  of scaled defect  
t o  log d i a m e t e r  i s  shown fo r  a l l  log g r a d e s  co~rlbined in f igure  5 where defect  
rallged f r o m  L pzrcent  in  the s m a l l e s t  logs to  2 2  percent  in 40-inch logs.  



Figure 5 .  --Relationship of scaled defect 
percent to log diameter; al l  log grades 
combined (Trial Log Grades for Asso-  
ciated Species).  
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RESULTS AND DISCUSSION- WEST-SIDE PRACTICE 

Lumber Recovery Based on Bureau Log Grades and a 40-Foot - -- 
Maximum ~ c a l i n g ~ e n ~ t h  

Distribution of the 362 logs, a s  graded and scaled in accordance with 
west-side practice,  i s  shown in table 5. The log volume, lumber volume, and 
lumber value of the logs in each 1-inch diameter  interval within each log grade 
a r e  shown in table 6. This digest of study data not only provides the basis  fo r  
most  subsequent discussion but permits  a fur ther  analysis of resul ts  by those 
who may be interested. 

Lumber Grade Yield by Log Grade-Diameter Class  --- --- 
In order  that the influence of log quality and log s ize on lumber yield 

may  be visualized m o r e  readily, the bulk of the logs included in the study has 
been grouped fur ther  into 6-inch diameter  intervals.  All pertinent log input 
and lumber output data for  each of the 6-inch diameter  intervals have been 
summarized in table 7. Those 6-inch diameter  intervals containing l e s s  than 
10 logs were omitted f rom the summary  table. 

Although much of the variabili ty that occurs  in  lumber yield i s  smoothed 
by grouping logs into 6-inch diameter  intervals ,  this grouping s t i l l  provides an  
accurate  generalization of lumber grade yield. To i l lustrate  this fact,  the 
yield of the common lumber grades  from grade 2 logs has  been plotted by 
1 -inch diameter  intervals in figure 6. Grade yields for  the 6-inch diameter  
intervals of table 7,  i f  plotted a t  the midpoint of the diameter  c lass  on figure 
6, will f i t  the sca t te r  diagrams ra ther  well. 

Lumber Value a s  an Index of Lumber Grade Yield 

Lumber value (expressed in dol lars  per thousand board feet, lumber. 
tally) provides a convenient index to lumber grade yield and facili tates 



Table 5 . - -Dis t r ibut ion  of 362 Shasta red f i r  long l o g s ,  by diameter 

c l a s s  and log grade ,  southern Oregon s tudy,  1960 

1/ 
Diameter ; Log grades- 

c l a s s  
( inches)  : 

: Pee le r  : No. 1 : No. 2 : No. 3 : Total  

Tota l  9 31 195 127 362 

I /  - 
O f f i c i a l  Log Scal ing and Grading Rules f o r  t h e  Puget Sound, Grays 

Harbor, Southern Oregon, Northern C a l i f o r n i a ,  and Tillamook County Log Scal ing 
and Grading Bureaus. 

NOTE: The heavy l i n e s  enclose those log  grade- diameter c l a s s e s  t h a t  a r e  
included i n  t a b l e  7. Data from a l l  logs a r e  summarized i n  t a b l e s  12-15 of t he  
appendix. 



Table 6.--Net log s ca l e ,  t o t a l  lumber volume, and t o t a l  lumber value fo r  Shasta 

red f i r ,  by diameter and log grade, southern Oregon study, 1960 

Log g r a d s '  

Log : Peeler  No. 1 Sawmill No. 2 Sawmill No. 3 Sawmill 
diameter t 

(inches) : 

: Net . ' Lumber Lumber Net ' Lumber Lumber ' Net : Lumber j Lumber j :Ei j Lumber j Lumber 

i :zle i t a l l y  : value 1 :z:le t a l l y  : value i ::''le i t a l l y  : value : scale t a l l y  : value 

--- Bd. f t .  --- Dollars --- Bd. f t .  --- Dollars --- Bd. f t .  --- Dollars --- Bd. f t .  --- Dollars - 

L/ 
Of f i c i a l  Log Scaling and Grading Rulea fo r  the  Puget Sound, Grays Harbor, Southern Oregon, Northern 

Cal i fornia ,  and Tillamook County Log Scaling and Grading Bureaus. 



Table 7.--Log input ,  lumber y i e l d ,  and lumber value fo r  Shasta red f i r  of  southern Oregon, 

based on west-side log grading and sca l ing  practicesL' 

LOG INPUT AND LUMBER YIELD 

Log grade and diameter c l a s s  

Item : No. 1 Sawmill : No. 2 Sawmill No. 3 Sawmill 

Logs. ................. number.. 15 10 68 7 7 3 1 13 64 49 13 
Gross log scale. .  .board fee t . .  17,070 14,980 20,040 42,790 29,910 19,550 6,300 8,820 5,080 
Net log scale. .  .. .board fee t . .  13,910 12,050 19,420 40,120 25,750 16,730 6,030 8,330 4,550 
Defect . . . . . . . . . . . . . . .p ercent . .  19 20 3 6 14 14 4 6 10 ..... Lumber t a l l y .  board feet . .  17,593 15,410 26,923 51,090 31,064 20,915 10,319 14,164 6,949 
Overrun . . . . . . . . . . . . . . p  ercent . .  2 6 2 8 39 27 21 2 5 71 70 53 

GRADE YIELD ( i n  percent) 

Dry lumber grades: 
Select :  

C 
D 

Total 

Shop : 
Molding 
A l l  Shop and Outs 

Total 

Common : 
Standard and Bet te r  
U t i l i t y  
Economy 

Total 

LUMBER VALUE ( i n  do l la r s )  

Bas i s  : 
Per M b.m. lumber t a l l y  92.80 100.60 61.99 69.72 73.30 78.84 56.52 57.06 56.60 
Per M b.m. n e t  log sca le  116.93 128.79 86.17 88.54 88.69 98.55 96.65 97.00 86.60 

" Bureau log grades fo r  hemlock; maximum sca l ing  length , 40 fee t .  
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Figure  6 .  --Common lumber grade yield by log d iameter  for  grade 2 logs 
(Official Log Scaling and Grading Rules). 
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comparison of the lumber  quality obtained f rom logs of varying quality and 
size.  Thus, the overall  influence of log grade and diameter  on lumber  grade 
yield can be judged readily by re fe r r ing  to  figure 7. 
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curve (or  straight line) of either increasing o r  decreasing value, the average 
value for  the log grade was shown over all  diameters  found in the study. 

Log Value by Log Grade-Diameter Class  

Log value (expressed in dollars per thousand board feet, net log scale)  
i s  the most  meaningful measure  of product yield. Since logs generally a r e  
purchased on the basis of net log scale ,  i t  i s  important to know the comparative 
value (in dollars per thousand board feet, net log scale)  of varying grade and 
diameter.  In figure 8 the values of Shasta red  f i r  logs a r e  shown separately by 
1 -inch diameter intervals for each log grade (Bureau log grades).  

Comparison of the curves in figure 8 with those in figure 7 reveals that 
the log value curves generally a r e  higher and of somewhat different slope than 
the lumber value curves. This i s  because the log values a r e  influenced by 
overrun. In figure 8 the ratios of dollar value to total net log scale have been 
plotted fo r  each 1-inch diameter interval to show the variation that exists in 
a log grade. 
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Figure 8.  --Relationship of log value (dollars per thousand board feet ,  net log sca le )  
to diameter by log grade (Official Log Scaling and Grading Rules).  



Variation in Overrun - 
No general  overrun i s  included in this west-side scaling sys tem,  s ince 

the curves of net log scale  include the overrun. The variation in overrun by 
diameter  i s  evident, however, in the differences between the curves of lumber 
value and log value. F o r  instance, in the smal le r  d iameters  in log grade 2 the 
increase  in value i s  considerable. An increase  of about $26 per thousand board 
feet i s  found a t  the 15-inch diameter  c lass  in log grade 2. This increase  in 
value i s  only $14 a t  the 30-inch diameter  c lass .  .Generally speaking, high 
overrun i s  associated with smal l  d iameters ;  low overrun, or  no overrun, with 
la rge  diameters .  

Overrun a l so  may be influenced by the amount of scaled defect in logs,  
i f  some of the scaled defect i s  included in the lumber output. In this case  the 
average lumber value i s  decreased,  but the overrun i s  increased.  If, on the 
other hand, the lumber output does not include scaled defect f rom the log, the 
average lumber value should be higher but the overrun should be lower. Be- 
cause log value, per thousand board feet,  net log scale ,  considers both average 
lumber value and overrun, the end resul t  should be about the same in ei ther  
case.  

Relationship of Scaled Defect to Log Diameter -- 
The relationship of defect to  log diameter ,  for  a l l  log grades combined, 

i s  shown in f igure 9. The percent of scaled defect increases  with increasing 
diameters  up to  about 42 inches; there i t  levels off and begins a downward 
trend. Plotting the percent of defect over 1-inch diameter  intervals shows 
the variation that exists between log groups. This variation i s  considerable,  
even in the smal le r  d iameters  where the amount of defect i s  small .  This 
curved relationship may  be used to estimate defect in Shasta red  f i r  logs. 
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APPENDIX 

7 / Tria l  Log Grades for Associated Species- 

Grade 1 :  

Minimum diameter ,  18 inches. 
Minimum length, 12 feet. 
Surface-clear a r ea :  12 feet of length in logs shorter  than 16  feet,  7 5  percent 

of a r e a  in logs 16 fee t  o r  longer ( three c lear  faces or  12 feet of c lear  
length). 

Exception: Two pin knots allowable on surface-  c lear  portions. 
Nonclear faces  may  have any number of knots of any size.  

Grade 2: 

Minimum diameter ,  14 inches. 
Minimum length, 12 feet. 
Surface character is  t ics  : 

a.  Logs 20 inches or  more -  - 
One clear  face,  and one face  with live o r  dead knots and indicators 
not over 1 inch in diameter .  

b. Logs 17-19 inches-- 
Two clear  faces with one pin knot allowable on one of the clear  
faces.  

c. Logs 14  to 1 6  inches-- 
Three c lear  faces .  No pin knots allowed on clear  faces.  

Nonclear faces  may  have any number of knots of any s ize ,  except a s  noted. 

Grade 3 :  

Minimum diameter ,  1 2 inches. 
Minimum length, 12  feet. 
Surface character is t ics :  

Any number smal l  knots allowable, but only one knot l a rge r  than one- 
s ix th  the log diameter  permissible.  

When a knot l a rge r  than one-sixth the log diameter  occurs in a knot 
c lus te r ,  a decision must  be made a s  to whether scale  or  grade of the 
log will be affected. F o r  such Logs, the following rules  will apply-- 

a .  Knot c lus te rs  or  burls  not eliminated in the s lab require  a 
scaling deduction and shall  not be considered in grading logs 
of associated species.  

7/  - 
Taken f r o m  Log Grade Studies in the Ponderosa Pine Region, State 

of Oregon, F o r e s t  Products  Research Center ,  Corvallis,  pages 4 and 5. 



b. Knot c lus te rs  not l a rge  enough to require  a scaling deduction 
shall  be t rea ted  a s  though the large knot in the cluster  were  
a single knot--surrounding adventitious l imbs o r  knots shall  
be disregarded.  

Grade 4: 

Any saw log that i s  not grade 1 ,  2 ,  o r  3 i s  grade 4. 

Definitions : 

A face i s  one-quarter  the log circumference for  full length of the log. 
A c lear  face i s  one with no knots or knot indicators.  
A pin knot i s  a knot up to  1 / 2  inch in diameter .  



Table 8.--Surfaced dry lumber grade recovery from grade 1 Shasta red f i r  sawmill l ogs ,  by 1-inch 

diameter i n t e r v a l s ,  e a s t - s i de  p r a c t i c e ,  southern Oregon s tudy ,  1 9 6 d 1  

Lumber grade 

: Tota l  
lumber 

: Factory : No. 1 : No. 2 : No. 3 : : : Stand- : ( inches) : logs : 
C : D : Molding : select : shop : shop : shop : Merchant- : s t r uc -  : a r ~  : U t i l i t y  : Economy 

: able  : t i o n  : 

........................................... Percent  of  t o t a l  recover ........................................... Bd. f t .  

11 - 
T r i a l  Log Grades fo r  Associated Species; maximum sca l i ng  l eng th ,  16 f ee t .  



Table 9.--Surfaced d ry  lumber grade recovery from grade 2 Shas ta  red  f i r  sawmill l o g s ,  by 1-inch 

diameter  i n t e r v a l s ,  e a s t - s i d e  p r a c t i c e ,  sou thern  Oregon s tudy ,  1 9 6 d 1  

Lumber grade 

Log Number : T o t a l  
diameter  ' of  : 

S e l e c t  : Con- : 
lumber 

(inches) j l ogs  : j j Fac tory  j No. 1 NO. 2 j 
Se lec t  . shop . shop . zt&,3 Merchant- : s t r u c -  : Stand- ' ard 1 U t i l i t y  j Economy j i 

: a b l e  : t i o n  : . Outs : 

------------------------------------------- Percen t  of  t o t a l  recovery ------------------------------------------- Bd. f t .  

11 - 
T r i a l  Log Grades f o r  Associated Species;  maximum s c a l i n g  l e n g t h ,  16 f e e t .  



Table 10.--Surfaced dry lumber grade recovery from grade 3 Shasta red fir sawmill logs, by 1-inch 

diameter intervals, east-side practice, southern Oregon study, 196d' 

Lumber grade 

Log : Number : Total 
diameter : of Select : Con- lumber 
(inches) : logs : i i Factory j No. 1 j No. 2 NO. 3 . Stand- ' 

Select : Shop : Shop . Shop ; Merchant- : struc- : : utility I economy I : 
. able : tion : ard : Outs : 

........................................... Percent of total recovery -------------------------------i----------- Bd. ft. - 

-- - 

'Trial Log Grades for Associated Species; maximum scaling length, 16 feet. 



Table 11.--Surfaced dry  lumber grade recovery from grade 4 Shasta red f i r  sawmill l ogs ,  by 1-inch 

diameter i n t e r v a l s ,  e a s t - s i de  p r a c t i c e ,  southern Oregon study,  19601' 

Lumber grade 

Log : Number : 
diameter ' of : : Total  

( inches) logs  : Holding i Factory j NO. 1 i NO. 2 j NO. 3 : Se l ec t  : Con- : 
: lumber 

Stand- ' 
Select  : shop : shop Shop : Merchant- : s t r uc -  : Shop t a l l y  ard : U t i l i t y  : Economy : Outs : 

: ab l e  : t i o n  : 

........................................... Percent  of  t o t a l  recovery ------------------------------------------- Bd. f t .  

- - 

1 / - 
T r i a l  Log Grades fo r  Associated Species;  maximum sca l i ng  length ,  16 f ee t .  



Table 12.--2urfaced dry lumber grade recovery from Shasta red fir Peeler logs, by 1-inch 

diameter intervals, west-side practice, southern Oregon study, 196d1 

: I 
Lumber grade 

Log : Number : : Total 
diameter : of : lumber 
(inches) logs ' : ~actory j NO. 1 j NO. 2 i NO. 3 : : 'On- ' Stand- ' 

: Merchant- : struc- : Shop : tally 
: C : D :Molding: : Utility : Economy : . Select : Shop : : : able : tion : ard . . Outs : 

------------------------------------------- Percent of total recovery ........................................... Bd. ft. 

11 - 
Bureau log grades for hemlock; maximum scaling length, 40 feet. 



Table 13.--Surfaced dry  lumber grade recovery from grade 1 Shas ta  red f i r  sawmill l ogs ,  by 1-inch 

diameter i n t e r v a l s ,  west-side p r a c t i c e ,  southern Oregon s t udy ,  196d '  

Lumber grade 

Log ' Number ' : Tota l  
diameter : of  : : lumber 
( inches) : logs  : j i Molding j ~ a c t o r y  i NO. 1 i NO. 2 i NO. 3  : select 

: Con- : 
Select  : Shop : Shop : Shop : Merchant- : s t r uc -  : 

: ab l e  : t i o n  : 

-___-__-----__----------------------------- Percent  of  t o t a l  recovery ------------------------------------------- Bd. f t .  

-- 

1 / - 
Bureau log  grades f o r  hemlock; maximum s c a l i n g  l eng th ,  40 f e e t .  



Table 14.--Surfaced dry lumber grade recovery from grade 2 Shasta r e d , f i r  sawmill l ogs ,  by 1-inch 

diameter i n t e r v a l s ,  west-side p r ac t i c e ,  southern Oregon study,  196d '  

Lumber grade 

Log : Number : Total  
diameter : of : lumber 
(inches) logs ' 

: C :  
: j Molding i Factory i NO. 1 j NO. 2 j NO. 3 : 

: 'On- : 
Select : Shop . Shop Shop : Merchant- : s t r uc -  : 

Stand- ' Shop : t a l l y  
ard j U t i l i t y  : Economy : 

: ab l e  : t i o n  : Outs : 

........................................ Percent  of t o t a l  recovery Bd. f t .  

Bureau log grades fo r  hemlock; maximum sca l i ng  length ,  40 f ee t .  



Table 15.--Surfaced dry lumber grade recovery from grade 3 Shasta red fir sawmill logs, by 1-inch 

diameter intervals, vest-side practice, southern Oregon study, 196d' 

Lumber grade 

Log : Number : ' Total 
diameter ' of ' 

Select : ,Con- ' ' ' lumber 
(inches) i logs j j i Mlding i ~actory j NO. 1 j NO. 2 i Stand- ' 

Shop : ;;bp3 Merchant- : struc- : : Shop tally 
: Utility : Economy : 

: able : tion : ard : . Outs : 

........................................... Percent of total recovery ........................................... Bd. ft. 

L' Bureau log grades for hemlock; maximum scaling length, 40 feet. 



Table 16. --Surfaced dry  lurt~t)er p r i c e s  used i n  c a l c u l a t i n g  

1 I lumber va lue s  f o r  Shas ta  red  f i r -  - 

Lumber grades  P r i c e  pe r  M b.m. 

Developed i n  s t udy  
: Volumes i n  : From Used i n  s t udy  
: board f e e t  : WPA summary : 

514 and Thicker  C and B e t t e r  
514 and Thicker  d 
5 /4  and Thicker  Molding 
514 and Thicker  Fac tory  S e l e c t  
514 and Thicker  No. 1 Shop 
514 and Thicker  No. 2 Shop 
514 and Thicker  No. 3 Shop 
514 and Thicker  Shop Outs 

414 S e l e c t  Merchantable 
814 S e l e c t  Merchantable 

414 Cons t ruc t i on  
814 Cons t ruc t i on  

4 /4  Standard 
814 Standard 

414 U t i l i t y  
814 U t i l i t y  

414 Economy 
814 Economy 

Prom Western P ine  Assoc i a t i on ' s  1960 p r i c e  summary f o r  whi te  f i r ,  which 
i nc ludes  Shas ta  red  f i r .  

21 - Weighted by lumber volumes i n  s tudy .  


