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PREFACE 

The  subject  of  this  paper  is  the  public  policy 
governing  the  rate of timber  harvesting  in  British 
Columbia.  In  view  of  the  provincial  government's 
exclusive  jurisdiction  over  most  of  the  forest  resources 
and  the  dominant  position  of  the  forest  industry  in  the 
provincial  economy,  the  importance  of  this  aspect  of 
forest  policy  can  hardly  be  over  emphasized. 

Determination  of  the  rate of timber  harvesting  and 
the  administration  of  approved  allowable  cuts  by  the 
British  Columbia  Forest  Service  affect  the  quantity, 
quality  and  location of  raw  material  made  available  to 
the  forest  industry,  which  is  by  far  the  most  important 
industrial  sector  in  the  economy  of  the  Province.  Not 
only is the  total  size of the  forest  industry  Sector 
constrained  by  these  policies,  but  the  type,  size  and 
location  of  manufacturing  plants  are  influenced  as  well. 
To the  extent  that  non-timber  uses of the  forest  resource 
are  affected  by  the  disturbances  to  the  land  through 
timber  harvesting,  the  allowable  cut  policy  may  affect 
also  the  ability of the  forest  resource  to  provide  such 
services  as  soil  protection,  flood  control,  wildlife 
habitat  and  recreation. 

The  public  policy  governing  the  rate of timber 
harvesting  thus  has  far-reaching  implications.  It  affects 
the  level  of  public  revenue,  both  direct  and  indirect, 
that  flows  from  the  forest  resource;  the  level of employ- 
ment  in  the  forest  industry  sector;  the  pattern  and  rate 
of regional  economic  development;  and,  to  some  extent,  the 
ability of the  forest  resource  to  provide  certain  non-timber 
services. 



The  terms  of  reference  of  the  Royal  Commission on 
Forest  Resources,  appointed  by  the  Lieutenant-Governor in 
Council on June 12 of  this year,  instruct  the  Commissioner 
to  enquire  into ' I . . .  all  matters  relating  to  the  disposition 
of  rights  by  the  Crown  to  harvest  timber  and  to  occupy 
forest  land in British  Columbia ..." ; and  the  Order-in- 
Council  specifically  draws  attention  to  (among  other  things) 
"The  extent  to  which  the  forest  resources  of  the  Province 
are  committed  to  use . . . ' I .  Clearly,  this  degree  of  commit- 
ment  must  be  measured  in  terms  of  the  forest  inventory 
available  for  harvesting  and  its  capacity  for  growth. 

At  an  early  stage  in  its  planning,  therefore,  the 
Commission  considered it important  to  investigate  the 
criteria  that  were  used  to  determine  the  rate  at  which  the 
timber  of  the  Province  should  be  harvested,  and  information 
about  this  policy  was  also  requested  by  parties  who  intend 
to  participate in the  Commission's  Public  Hearings.  Since 
this  important  area  of  public  policy  has  not  hitherto  been 
well  documented  in  easily  accessible  form,  the  Commission 
immediately  initiated  an  independent  study  which  has 
resulted  in  this  report. 

The  investigation  was  carried  out  by  Dr.  David  Haley, 
Associate  Professor  of  Forestry  at  the  University  of 
British  Columbia,  serving  as  a  consultant  to  the  Commission. 
The  study  has  been  completed  in  a  remarkably  short  time, in 
spite  of  its  rather  complicated  subject  matter  and  the  dearth 
of  published  information.  This  has  been  possible not only 
because  of  Dr.  Haley's  strenuous  efforts  to  respond  to  the 
Commission's  request  for  speedy  completion  of  the  project, 
but  also  because of the  cooperation  and  help  he  received 
from  officers  of  the  Forest  Service  who  provided  much 
information  and  guidance.  The  latter  were  numerous,  but 



we  are  particularly  indebted  to  Mr.  G.W.  Allison  of  the 
Inventory  Division,  Messrs. A.L. Parlow and J. Flint  of 
the  Resource  Planning  Division,  Mr. D.  Selkirk of the 
Administration  Division  and  Mr.  D.R.  Glew,  in  his  former 
capacity of Coordinator of the  Forest  Productivity 
Committee.  While  these,  and  others,  provided  Dr.  Haley 
with  essential  information  and  guidance,  none  are 
responsible  for  any  errors  or  omissions  in  this  report. 

The  purpose of this  study  is  to  provide  the  Commission, 
and  others  who  will  participate in the  current  public 
inquiry,  with  basic  information  about  the  current  policy 
and  practice  involved  in  regulating  the  rate of timber 
harvesting. It does  not  purport  to  deal  in  depth  with  the 
administrative  aspects of timber  allocation  in  British 
Columbia,  but  rather  to  document  the  criteria  and  methods 
used  by  the  British  Columbia  Forest  Service  in  determining 
the  rate  of  harvesting of the  timber  under  its  regulatory 
jurisdiction  and  the  control  procedures  which  have  been 
established  to  enforce  these  approved  rates. 

The  Commission  will  welcome  criticisms  and  comments 
on this  document. 

Peter H. Pearse 
Commissioner 

.. . 
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SUSTAINED  YIELD,  CROP  ROTATIONS 
AND  THE  STRUCTURE OF THE  FOREST 

The  objective  of  managing  forests  in  such  a  way  that 
they  will  yield  a  more  or  less  steady  yield  of  timber in 
perpetuity  has  been  an  almost  universally  accepted  principle 
among  professional  foresters  for  many  centuries!  In  its 
broadest  sense,  sustained  yield  implies  that  steps  be  taken 
to  ensure  that  a  new  crop of trees  of  a  desirable  species 
is  established,  either  naturally  or  artificially,  following 
each  harvest. Thus,  a  forest  could  be  said to be  managed 
on a sustained  yield  basis  if  the  whole  management  area 
were  cut  over and  regenerated  at  the  end of each  rotation. 2 

However,  foresters  generally  interpret  sustained  yield  more 
restrictively  than  this, and regard  a  sustained  yield  forest 
as  an  area  which  is  managed  to  produce, in  perpetuity, 
equal  or  near  equal  volumes o f  wood  annually, or at  least 
at  intervals  much  shorter  than  one  rotation. 3 

1. For  a  detailed  description  of  the  evolution of the  principles  of 

Forests, Allen  and  Unwin,  London, 1953,  238 pp. A  review  of 
forest  management,  see N.B. Brasnett, PZanned  Management of 

forest  yield  planning  terminology,  methods  and  problems  can  be 
found in A . J .  Grayson  and D.R. Johnson,  "The  Economics of Yield 
Planning", Intorna,tional Review of Forestry Rer:eaych, 1970, 
Volume 3,  pp. 69-122. 

2. The  rotation  is  simply  the  period  of  time  which  elapses  between 
the  establishment  of  a  forest  stand  and  its  final  harvest.  The 
choice of rotation  length is one of the  major  variables  determining 
the  profitability of a  forest  enterprise  and  the  volume  of  timber 
that  a  forest  area is capable  of  producing on a sustained  basis. 
For  these  reasons, it is  the  subject  of  a  great  deal  of  controversy. 

Timber and Other Assets, N. Carolina  State  College,  Department of 
(See,  for  example, M.M. Gaffney, Concepts of Financial  Maturity of 

Agricultural  Economics,  Information  Series No. 62,  1960, 105 pp.. 
and  P.H.  Pearse,  "The  Optimum  Forest  Rotation", Forest  Chronicle, 
1967, 43(2), pp. 178-193,) 

3 .  The  Society of American  Foresters  has  defined  sustained  yield as 

practicable  time,  an  approximate  balance  between  net  growth  and 
"continuous  production  with  the  aim  of  achieving,  at  the  earliest 

harvest,  either by annual  or  somewhat  longer  period",  Society 
of  American  Foresters, Forest  Terminology, Washington, D.C., 1958, 
97 PP. 
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Closely  allied  to  this  latter  interpretation  of 
sustained  yield  is  the  concept  of  the  "normal"  forest. 
The  simplest  interpretation  of  "normality"  is  that  the 
forest  is  organized  in  such  a  way  that  there  is  an  even, 
or  "normal",  distribution by  area of each  age  class.  For 
example,  in  a 1000 acre  forest  on  a 100 year  rotation 
there  might  be 10 acres aged one, 10 acres  aged  two, 10 
acres  aged  three,  and so on.  Each  year  the 10 acres  aged 
100 years  would  be  harvested  and  restocked  thus  maintaining 
the  "normal"  age  class  distribution. Of course, a "normal" 
distribution  of  age  classes  over  the  forest  area  would 
result  in  an  equal  yield of timber  each  year  only  if  the 
forest  area  was  completely  homogeneous  with  respect  to 
site  quality,  stocking  and  species  composition.  More 
generally,  therefore,  a  "normal"  forest  may  be  thought 
of as one  which  is  structured  in  such  a  way  with  respect 
to  stocking,  age  and  size  class  distribution  that  it  is 
capable  of  producing  an  equal  annual  or  periodic  volume 
of wood  in  perpetuity. 

Theoretically, it is  possible  to  harvest  from  a  "normal" 
forest  a  volume  of  timber  each  year  equivalent  to  the  annual 
volume  increment,  or  growth,  of  the  forest's  total  growing 
stock.  This  growth,  and  hence  the  yield  that  can  be 
sustained,  depends on the  area  of  the  forest,  the 
productivity of the  land,  and  the  chosen  rotation. 

As the  rotation is increased  the  mean  annual  increment 
(m.a.i.) of  wood  produced  per  acre  over  the  life  of  the 
crop  increases  to  a  maximum  and  then  begins  to  decrease. 
This  is  illustrated in  Figure 1. In Figure  1-a,  a 
generalized  growth  function  for  a  forest  stand  is  shown. 
As the  age  of  the  stand  increases,  the  volume  per  acre 
increases,  firstly  at  an  increasing  rate  per  annum  (up  to 
age 0x1) then  at a decreasing  rate  per  annum  until  age OX3 
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FIGURE 1 

FUNCTIONAL MLATION BETWEEN 
AGE AND VOLUME OF FOREST STANDS 

I 

M.A.I. I2 - 
per I1 - Figure I-b 
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is  reached,  at  which  age  the  stand  contains  a  maximum 
total  volume  per  acre  of OY3 cubic  feet.  Beyond  this 
point,  the  stand  goes  into  decline  as  its  annual  volume 
increment  is  more  than  offset  by  wood  decay  and  natural 
mortality. 

The  mean  annual  increment  per  acre of the  stand  is 
calculated  by  dividing  its  volume (OY) by its age (OX). 
Thus, the  mean  annual  increment  per  acre of the  stand  at 
any  age is reflected  in  the  slope of a  line  drawn  from 
the  origin  to  a  point  on  the  growth  function  at  that  age. 
The  mean  annual  increment  at  age OX1 is OY1 cubic  feet 
divided  by O X 1  years,  or  the  slope of line OZ. In  Figure 
1-b  the  mean  annual  increment  per  acre  for  the  stand 
illustrated in  Figure  1-a is plotted  against  stand  age. 
It can  be  seen  that  at  age 0x2 the  mean  annual  increment 
(12) is at  a  maximum  (at  this  age,  a  straight  line  from 
the  origin of the  quadrant  in  Figure  1-a is just  tangent 
to  the  volume  curve). 

In  a  "normal"  forest,  the  shorter  the  rotation  (below 
the  age of maximum  total  volume  production  per  acre)  the 
less  volume is available  for  harvesting per acre  but  more 
acres  can be  harvested  per  year.  The  rotation  which 
maximizes  the  sustainable  yield of wood  is  that  rotation 
which  maximizes  the  mean  annual  increment  per  acre (OX2 
in  Figures  1-a  and  1-b).  While  yield  can  be  sustained 
below  this  maximum  level,  the  concepts of "sustained 
yield"  and  "maximum  sustained  yield"  are  synonymous  in 
much  of  the  forestry  literature. 

- 

The  "normal"  forest  represents  the  "ideal"  forest 
structure  towards  which  many  forest  managers  aspire. 
While  it  is  generally  recognized  as  utopian, it is, 
nevertheless,  considered  to  be  a  useful  "yardstick" 
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against  which  to  compare  the  structure  of  existing 
forest  management  units. 

Most  forests  have  either  less  growing  stock  than 
that  required  to  sustain a desirable  harvest  level,  or 
a  surplus  amount  of  growing  stock.  Examples of the 
former  can be  found  in  such  countries  as  the  United 
Kingdom  and  New  Zealand  which  have  expanding  forest 
estates  based  almost  entirely on  plantations  of  exotic 
species.  British  Columbia, on the  other  hand,  is  in  the 
latter  category.  Here  most  forest  management  units  have 
a  surplus of mature  and  over-mature  forest.  stands. 

If  there  is  a  deficit  of  growing  stock,  the  problem 
is  one  of  supplying  expanding  forest  industries  with 
sufficient  supplies  of  raw  material  while,  at  the  same 
time,  building  up  the  inventory  of  growing  stock  to  a 
level  commensurate  with  long  term  yield  objectives.  Under 
such  conditions  thinnings  may  become  an  important  source 
of  raw  material  and  it  may  be  necessary  to  harvest  some 
stands  before  they  reach  "maturity". 

If there  is  a  surplus  of  growing  stock,  as  in  the 
case  of  British  Columbia,  the  problem  is  one  of  choosing, 
from  a  bewildering  number  of  alternatives,  that  rate of 
harvesting  mature  and  over-mature  timber  which  will  meet 
the  policy  objectives  of  the  forest  owners - be  they 
public  or  private - most  effectively.  The  solution  to 
this  problem  is  generally  constrained,  particularly  at 
the  public  level,  by  a  number  of  important  biological, 
economic,  social  and  technical  considerations. 

In  the  next  section,  the  methods  adopted  by  the B.C. 
Forest  Service  to  determine  the  rate  of  timber  harvesting 
on  forest  lands  under  its  regulatory  jurisdiction  is 
described  in  detail. 
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EVOLUTION  OF  CUT  CONTROL  POLICY  IN  BRITISH  COLUMBIA 

Prior  to  1947  there  was  no  policy  in  British  Columbia 
for  regulating  the  rate  of  timber  harvesting.  In  1910, 
the  first  Royal  Commission  of  Inquiry  into  the  forest 
resources of the  Province4  indicated  little  concern  about 
the  ability  of  the  forest  resources  to  meet  future  wood 
requirements  and  made  no  reference  to  the  need  for  yield 
regulation.  The Fores t  Ac? of  1912,  which  followed  the 
recommendations  of  the  Fulton  Report,  made  provision  for 
sale  of  Crown  timber  by  a  system of competitive  auctions. 
The  timber  sale  system  grew  in  importance  and  by  1945 
Timber  Sale  Licences  accounted  for  23  per  cent  of  the 
total  harvest  in  the  Province  and  half  the cut in  the 
Interior.  The  balance  of cut was  from  old  temporary 
tenures  and  Crown-granted  land.  Anyone  could  initiate 
a  timber  sale,  which was then  put up  for  public  auction 
at  an  appraised  upset  price,  and  there  was  little  control 
over  either  the  number  or  location  of  sales. 

6 

Timber  Sale  Licences  tended  to  be  located  in  the  most 
accessible  and  highest  quality  timber, as one  might  expect, 
and  were  developed  contiguously  following  the  advance  of 
road  or  railroad  development.  When  a  mill  had  exhausted 
the  timber  supply  within an economic  hauling  distance,  it 
simply  closed  down or, if portable,  was  moved  on.  Most 
Timber  Sale  Licences  were  for  short  terms  of  one  to  three 

4 .  Final  Report of the Royal Conmission of Inquiry on Timber and 
Forestry, King's Printer,  Victoria, 1910. 

5 .  Forest Act, S.B.C. 1912, C. 17. 

6 .  Crmn Charges for  EarZy Timber Rights, First  Report of the Task 
Force on Crown  Timber  Disposal,  Victoria, 1974. 
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years.  Other  than  cutting  prescriptions  no  provisions 
were  made  to  ensure  the  restocking  of  cut-over  land. 

The Fores t  Act of  1912  made  provisions  for  continuous 
organized  forest  management  by  enabling  designation  of 
Provincial  Forest  Reserves  which  later  became  known  as 
Provincial  Forests.  There  was  no  special  fund  provided 
for  the  management  of  forest  reserves  and  in  1925  the 
Fores t   Ac t  was  amended  to  provide  a  fund  for  the  develop- 
ment  and  management  of  reserved  areas  "to  ensure  a 
continuous  production of timber".  By  1945,  44  Forest 
Reserves  had  been  established7  and  by  1974,  there  were 
94, covering  75  million  acres.8  During  the  1920's  and 
1930's,  tentative  allowable  cuts  were  set  for  the  Forest 
Reserves,  but  no  attempt  was  made  to  enforce  them. 

During  the  1930's,  concern  arose  over  the  unregulated 
pattern  of  timber  harvesting  and  the  inadequate  provisions 
for  re-establishment  of  forest  crops. In 1937, F.D. 
Mulholland  published  a  detailed  description of the  forest 
resources  of  British  Columbia9  in  which  he  recognized  the 
need  for  yield  control  and  advocated  a  policy  of  sustained 
yield  for  British  Columbia.  He  defined  sustained  yield as 
"the  continuous  regional  production  of  wood  :€or  stable 
permanent  industries". 10 

7. Report of the Comnissioner Relating to   the Forest Resources of 
British Columbia, 1945, King's Printer, Victoria, 1946, 
(hereinafter  Sloan  Report 1945), p. 84. 

8. Forest  Tenures in British Columbia, Policy  Background  Paper 
prepared by the Task Force on Crown Timber Disposal,  Victoria, 
1974, p. 15. 

9. F.D. Mulholland, Forest Resources of British Colwnbia, Department 
of Lands,  British  Columbia  Forest  Service,  Victoria, 1937, 153 pp. 

10. Ib id . ,  p. 47. 
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In 1 9 4 3 ,  the  second  Royal  Commission  of  Inquiry 
relating  to  the  forest  resources  of  British  Columbia  was 
appointed  and  reported  in 1945. l1 The  terms  of  reference 
of  the  Commission  required it, among  other  things,  to 
investigate  "the  establishment  of  forest  yield  on  a 
continuous  production  basis. " 1 2  Chief  Justice  Sloan,  the 
sole  Commissioner,  strongly  supported  the  establishment 
of  a  programme  of  sustained  yield  forest  management  for 
British  Columbia  and  recommended  a  variety  of  new  tenure 
arrangements  designed  to  accomplish  this  objective. 
Sloan  defined  sustained  yield  as 

a  perpetual  yield of wood  of  commercially 
usable  quality  from  regional alieag  irl yearly 
or  periodic  quantities  of  equal or increasing 
volume13; 

and  endorsed  the  concept of maximum  ,sustained  yield: 

That,  then,  must be our objective:  To so 
manage  our  forests  that  all  our  forest  land 
is sustaining  a  perpetual  yield  of  timber  to 
the  fullest  extent  of  its  productive ~apacity!~ 

He  considered  the  main  advantages  of  such  a  policy  to  be 
the  "stabilization"  of  regional  economies  based  upon  forest 
industries,  and  provision  for  the  non-timber  products of 
the  forest: 

a sustained  yield  policy,  perpetuating  our 
forest  stands,  will  not  only  provide  a 
continuity of wood  supply  essential  to  maintain 

with  consequent  regional  stability of employment, 
our  forest  industries,  primary  and secondary, 

11. Sloan Report 1945, op. cit. 

12. Ibid., p .  7 .  

13. a i d . .  p .  127. 

14.  B i d . ,  p .  127. 
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but  will  also  ensure  a  continued  forest 
cover  adequate  to  perform  the  invAluable 

flow  and  run-off  control,  the  prevention 
functions  of  watershed  protection,  stream 

of  soil  erosion,  and  of  providing, 
recreational  and  scenic  areas,  and  a 15 
home  for  our  wild  bird  and  animal  life. 

Following  the  Commissioner's  recommendations,  two 
main  forms  of  sustained  yield  unit  were  created. Firstly, 
there  were  those to be  managed  by  the  private  sector, 
which  are  now  known  as  Tree-Farm  Licences  (originally 
called  Forest  Management  Licencesf'  and  secondly,  those 
to  be  managed  by  the B.C. Forest  Service,  which  are  now 
known as Public  Sustained  Yield  Units  (originally  called 
Public  Working  Circles).  Provision  was  also  made  for 
farmers  to  combine  their own forest  land  (if  any)  with 
uncommitted  Crown  forest  land  to  form  small  sustained 
yield  units  known  as  a  Farm  Woodlot  Licence. 17 

In  1951,  amendments  to  the T a x a t i o n  Act1' enabled 
owners  of  Crown-granted  forest  lands  to  manage  suitable 
land  for  the  continuous  production  of  timbe:r on a 
sustained  yield  basis  in  return  for  certain  special  tax 
privileges.  In  1973,  these  Taxation  Tree-Farms  totalled 
1,337,232 acres'' and  accounted  for  about  20  per  cent  of 
the  total  area  of  Crown-granted  forest  land in the  Province. 

15. rbid., p .  128. 

16. Forest  Act Amendment Act, 1947, S . B . C .  1947, C .  38, 8 .  12. 

17. For a detailed  description of forest tenures i n  British Columbia 
and their  historical development, see Forest Tenures in British 
Columbia, op. c i t .  

18. See Tmation A c t ,  R . S . B . C .  1960, C .  376, 6s. 38, 39. 

19. B . C .  Forest  Service, Annual Report, 1973, Queen's Printer, 
Victoria, 1974. 
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In  1955,  a  third  Royal  Commission of Inquiry  relating 
to  the  forest  resources of British  Columbia  was  appointed 
and  reported  in  1956.  The  Commissioner  investigated  the 
progress  of  t.he  sustained  yield  management  programme  over 
the  preceding  ten  year  period and,  apart  from  some 
recommendations  for  minor  changes,  strongly  endorsed  it. 

Today,  most of the  forest  land of the  Province  is 
included  in 34 Tree-Farm  Licences  and 81 Public  Sustained 
Yield  Units,  with  a  total  productive  area of 10 million 
acres  and 81 million  acres  respectively.  In  addition, 
there  are 8 2 6  thousand  acres  of  Crown-granted  forest  land, 
outside  Tree-Farm  Licences,  dedicated  to  sustained  yield 
under  the  provisions of the T a x a t i o n  A c t .  

Following  the  establishment of the  first  Public 
Sustained  Yield  Units  and  Tree-Farm  Licences  in  the  early 
1950's,  the  B.C.  Forest  Service  was  faced  with  the  task 
of calculating  allowable  annual  cuts.  Most of the  newly 
established  units  were  undeveloped  and  consisted  mainly 
of  vast  tracts  of  mature  and  decadent  timber,  well  beyond 
an  age  that  could  be  contemplated  for  continuous  management. 
The  problem,  therefore,  was  to  harvest  the  inventory of 
mature  and  over-mature  timber  in  such  a  way  as  to  ensure 
that, by the  time  the  last  of  it was removed,  the  first 
of  an  annual  succession  of  new  mature  crops  (i.e.  crops 
of  rotation  age)  would  be  available  for  harvesting. 

After  some  investigation  of  alternative  methods of 
yield  control,  the B.C. Forest  Service  adopted  the  Hanzlik 

2 0 .  Report of the Commissioner Relating to the  Forest  Resources of 
B r i t i s h  CoZwnbia, 1956, Queen's Printer,  Victoria, 1957, 
(hereinafter  Sloan  Report 1956). 
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formula.  This  formula was designed  to  regulate  forests 
containing  a  preponderance  of  mature  timber  and  in  its 
simplest  form,  can  be  expressed as follows: 

Annual  Allowable 
volume  of mean annual  increment 

mature  timber  of  immature  stands at 

in  rotation  age 
cut number of  y,ears -k planned  xotation age 

It is clear  that  if  the  management  unit  consisted  entirely 
of  mature  timber  the  first  term on the  right-hand  side  of 
the  equation  would  yield a rate  of  harvesting  which  would 
produce  a  "normal  forest"  at  the  end of one  rotation, 
provided  adequate  reforestation  followed  each  harvest. 
The  second  term on the  right-hand  side  of  the  equation 
allows  for  incremental  growth  occurring on immature  stands 
already  present on the  management  unit. 

Application  of  the  formula  could  only  be  carried  out 
in  a  very  general  way  due  to  the  inadequacy  of  inventory 
data.  In  the  early 1950's, the  latest  complete  inventory 
available  was  compiled  between  1927  and 1936 and  published 
by  the  Forest  Service  in 1937. 22 While  some  supplemental 
inventory  information  had  been  collected  during  the 1940's, 
it was  far  from  adequate  to  provide  a  basis  for  accurate 
yield  planning.  While  reasonable  estimates of mature 
timber  volumes  of  certain  species  were  available  for  many 
areas,  information on the  area,  species  composition, slnd 
growth  rates  of  immature  forest  stands  was  mostly  lacking. 
Very  rough  estimates  of  mean  annual  increments  qf  immature 
stands  were  used  in  the  HanFlik  formula  and  a  single  average 
rotation  age  was  adopted  for  each  Forest  District. 

21. E.J. Hanzlik,  "Determination  of  the  Annual  Cut on a  Sustained 
Yield  Basis  for  Virgin  American  Forests", JoumaZ of Forestry, 
(1922), Volume XX(6). 

22. Mulholland, op. cit. 
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Since  those  early  years of the  sustained  yield 
management  programme  the  quality  and  quantity  of  forest 
inventory  information  available  to  the B.C. Forest 
Service  has  improved  enormously  and,  as  a  result,  the 
methods  used  to  calculate  allowable  cuts  have  become 
far  more  sophisticated. In 1958,  the  first C o n t i ~ ~ u o u s  
F o r e s t   I n v e n t o r y  of B r i t i s h   C o l u m b i a  was  publishedz3  and 
in  1969,  this  was  updated  to  1967. 24 

An  important  part  of  the B.C. Forest  Service  Inventory 
Division's  programme  has  been  to  produce  localized  estimates 
of  yield. To accomplish  this  they  have  taken  a  graphical 
approach  and  in  1963  introduced  a  series  of  volume-over- 
age  curves  (VAC's).  Average  volumes  per  acre  to  close 
utilization  standardl,  with  deductions  for  decay only, are 
plotted  over  age  by  species  type  group,  geographical 
location  (inventory  zone, P.S.Y.U. or group  of P.S.Y.U.'s), 
and  site  class.  Currently, 17 type  groups, 7 inventory 
zones,  and 4 site  classes  are  used.  There  are  now  about 
1500  VAC's  for  the  Probince  based on 4 8 , 0 0 0  samples:  and 
they  are  continuously  being  revised  as  new  information 
becomes  available  from  the  continuing  inventory  programme. 
Since  1966,  VAC's  have  served  as  the  basic  data  for 
calculating  allowable  annual  cuts:  and  the  precision  of 
allowable cut  estimates,  therefore,  rests  largely  upon  the 
accuracy  of  the  data  used  to  produce  the  VAC's  and  the 
assumptions  underlying  their  construction. 

23. B.C. Forest  Service, Continuous  Forest  Inventory of Br i t i sh  
Columbia, I n i t i a l  Phase, 1957, Inventory  Division,  Victoria, 
1958, 221 pp. 

24. B.C. Forest  Service, Forest   Inventory  Stat is t ics  of B r i t i s h  
Cohmbia, 1967, Inventory  Division,  Victoria, 1969, 194 pp.  



ADMINISTRATION  OF  CUT  CONTROL 

The  B.C.  Forest  Service  is  responsible  for  calculating 
and  controlling  allowable  cuts  for  Public  Sustained  Yield 
Units,  approving  and  controlling  allowable  cuts  for  Tree- 
Farm  Licences  and  approving  allowable  cuts  for  Taxation 
Tree-Farms.  In  this  section,  the  administrative  arrange- 
ments  for  performing  each  of  these  functions i s  described. 

Public  Sustained  Yield  Units 

The  allowable  annual  cut  of  a  Public  Sustained  Yield 
Unit  is  defined  by  the B.C. Forest  Service  as: 

Forester,  and  the  Forest  Service will  administer 
that  cut  which  has  been  approved by  the  Chief 

of the  approved  annual  cut.  Any other  estimated 
each  public  sustained  yield  unit on the  basis 

be  referred  to  as  the  allowable annual  cut?5 
cut of a public  sustained  yield unit  shall  not 

With  the  inception  of  the  sustained  yield  forest 
management  programme  in  the  early 1950's, a  Working  Plans 
Division  was  established  by  the B.C. Forest  Service  to 
organize  management on the  newly  designated  Public 
Sustained  Yield  Units and, in  particular,  to  calculate 
allowable  annual  cuts,  In 1966, the  task of allowable 
cut calculation  passed  to the Inventory  Division,  when 
the  Working  Plans  Division  was  discontinued.  In  the 
spring  of 1975, a  new  Resource  Planning  Division  was 
formed and, while  its  total  role  still  has to be  clearly 
defined,  one of its  principal  tasks  will  be to calculate 
allowable  cuts  for  Public  Sustained  Yield  Units. 

The  current B.C. Forest  Service  organization  for 

25.  B . C .  Forest  Service, Forest Management ManuaZ, Section 19 .21  
A . L .  49. 
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determining  approved  allowable  annual  cuts  for  Public 
Sustained  Yield  Units  is  shown  in  Figure 2 .  The  Inventory 
Division  supplies  the  most  up-to-date  basic  inventory 
information,  including  volume-over-age  curve6  for  the 
unit  in  question,  to  the  Resource  Planning  Division.  The 
Resource  Planning  Division  calculates  an  allowable  annual 
cut - which  in  this  paper  will  henceforth  be  called  the 
"indicated"  allowable  annual  cut - using  procedures  which 
will  be  described  in  the  next  section. 

The  "indicated"  allowable  cut  is  referred  to  the 
Administration  Division  and  the  relevant  Forest  District 
office  where it is  reviewed  in  light of special  local 
conditions  and  administrative  constraints.  For  example, 
local  knowledge  about  the  condition  of  certain  timber 
types  might  warrant  their  withdrawal  from  the  allowable 
cut,  or there  may  be  particular  pressures  in  tQe  unit  for 
the  "alienation"  of  productive  forest  land  which  calls 
for  readjustments  in  the  calculation  of  "non-recoverable 
losses".  The  Resource  Planning  Division  recalculates  the 
allowable cut, if  necessary,  incorporating  the  changes 
recommended  by  the  Administration  Division  and  the  District, 
and  recommends  this  revised  cut  to  the  Chief  Forester  for 
his  approval. 

* 

Tree-Farm  Licences 

Allowable  annual  cuts  for  Tree-Farm  Licences  are 
calculated  by  the  licensees  and  referred  for  approvql  to 
the  Inventory  Division  of  the  Forest  Service.  Approved 
allowable  cuts  are  administered  and  controlled  by  the 
Forest  Service  Administration  Division. 
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FIGURE 2 
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Taxation  Tree-Farms 

Under  Section 38 of  the Taxa t ion   Ac t  any  land  owner 26 

may  have  his  land  classified  as  tree-farm  land  by  the 
Assessor of Taxes  upon  receipt of a  certificate  from  the 
Minister  of  Lands,  Forests  and  Water  Resources  to  the 
effect  that  such  lands  fulfill  the  definition  of  tree-farm 
land,  as  set  out  in  the  and  that  the  plan  submitted 
with  the  application is designed  to  ensure  that  the  lands 
will  be  maintained  in  a  state of Continuous  productivity. 

On  submission of a tree-farm  application,  the  manage- 
ment  plan is examined  by  the  Administration  Division  of 
the B.C. Forest  Service  in  cooperation  with  the  timber 
appraisal  coordinator  of  the B.C. Assessment  Authority  to 
determine  whether  it  meets  the  requirements  of  the A c t .  
If  it  is  satisfactory,  the  plan is recommended  to  the  Chief 
Forester  for  his  approval  on  behalf of the  Minister. 

Routine  administration  of  Taxation  Tree-Farms is 
delegated  to  the  coordinator of timber  appraisal  with 
advice  from  the B.C. Forest  Service  when  required. 

26.  Taxation  Act, op. c i t .  

27. Ibid.. s. 2 .  
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DETERMINATION  OF  THE  INDICATED  ALLOWABLE  ANNUAL  CUT 

The  allowable  annual cut calculation as carried  out 
by  the  Resource  Planning  Division,  while  it  has  evolved 
from  the  Hanzlik  formula,  differs  considerably  from  the 
simple  Hanzlik  approach  described  earlier.  The  calculation 
procedures  are  rather  complex and, for  purposes of 
exposition,  can  be  conveniently  divided  into  four  major 
stages  as  follows: 

(1)  processing  basic  inventory  information; 

( 2 )  calculation  of  indicated  average  rotation: 

( 3 )  Area  Volume  Allotment  Check; 

( 4 )  calculation  of  non-recoverable  losses  and 
reduction  of  gross  allowable  annual  cut. 

Each of these  steps  will  be  described  seriatim.  In 
order  to.illustrate  the  calculations,  actual  figures 
relating  to  the  Quesnel  Lake  P.S.Y.U. in the  Cariboo 
Forest  District  are  used  in  the  following  exposition, 
and  these  are  drawn  from  Tables  A-1  to  A-7  in  Appendix A, 
which  reproduces  statistical  information  for  this  manage- 
ment  unit.  Readers  will  find it useful  to  refer  to  the 
flow  chart  of  the  calculation  process  shown  in  Figure 3 

and  to  the  summary  of  the  calculation  shown  in  Table  A-7. 

Stage 1. Processing  basic  inventory  information. 

Information  supplied  by  the  Inventory  Division 
for  the  purposes  of  allowable  annual cut calculation 
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include : 28 

(a) A list of the  forest  types  represented  in 
the  unit  concerned  (Table A - l ) ,  together 
with  the  appropriate  volume-over-age  curves 
to  be  used for each.  One  such  volume-over- 
age  curve  is  shown  in  Figure 4 .  This  curve 
(No. 1316)  is  for  use  in  Fir  and  Fir- 
mixtures  on  medium  sites  in  the  Quesnel 
Lake  Public  Sustained  Yield  Unit. 

(b) A summary of  mature”  stands  in  the  unit 
by  site  class,  forest  type,  area,  average 
volume  per  acre  in  cubic  feet  and  total 
volume,  to  the  nearest  thousand  cubic feet, 

28. At  present,  information on stand  volumes  supplied  by  the  Inventory 
Division  is  expressed  in  thousands  of  cubic  feet (Mcf.). The 
Resource  Planning  Division  also  carries  out  allowable  cut 
calculations  in  terms of thousands  of  cubic  feet  although  the 
allowable  cut  is  converted  to  hundreds  of  cubic  feet  (cunits) 
for  administrative  purposes  and  volume  statistics  published in 
the B.C. Forest  Service  Annual  Report  are  also  expressed  in 
cunits. In  this  report,  the  calculation  of  the  allowable  cut 

with  current  procedures. 
is  illustrated  in  terms  of  thousands  of  cubic  feet  in  accordance 

29. For  inventory  purposes,  stands  throughout  the  Province  of 
all  coniferous  species,  except  lodgepole  and  white  bark  pine, 
are  regarded  as  mature  if  they  are 121 years  old or more. 
Lodgepole  and  whitebark  pine  stands  and  stands  of  broad-leaved 
species  are  considered  mature  if  they  are 81 years  old  or 
over.  However,  for  purposes  of  allowable  cut  calculation, 
stands  of - all  species  are  regarded  as  mature if they  are 121  
years  old  or  more. 
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... 

for  all sites;' all  types31  and all 
access  (Table  A-21.Volumes  are  expressed 
to  close  utilization  standards, 33 less 
decay,  for  all  trees 7.1 inches  dbh  or 
over. 34 For  example,  in  Table  A-2 
(underlined),  the  Fir-mixture  forest  types 
(VAC No. 1316), on medium  sites,  have  an 
area of 19,365  acres,  an  average  volume 
per  acre  of  5,291  cubic  feet,  and  a  total 
volume of 102,462  thousand  cubic  feet. 

32 

~ 

30. 

31. 

32. 

33. 

34. 

"All  sites"  means  that  Good,  Medium, Poor and  Low  site  classes 
are  included.  Site  class  refers  to  the  growth  capacitjr of the 
forest  land,  and is defined  in  terms of a site  index  (the 
average  height  of a stand  at 100 years)  which  varies  among 
species.  For  example,  site  classes  for  Interior  Douglas  Fir 
are  defined as follows: 

Good  Medium Poor :* 
Site  Index 

9 1+ 71 - 90 41 - 70 0 - 40 

Only  areas  with  non-productive  tree  cover ( N . P . ) ,  including 
alpine  forest,  are  excluded  from  allowable  cut  calculations. 
It  should  be  noted,  however,  that  since 1974, while  all  sites 
are  considered  when  calculating  the  indicated  rotation,  low 
sites  and  all  sites  producing  less  than 11 cubic  feet  of 
merchantable  timber  per  acre  per  annum  are  excluded  from  the 
Area  Volume  Allotment  Check,  thereby  eliminating  them  from  the 
allowable  cut. 

"All  types"  means  that  all  forest  types,  including  deciduous, 
are  included  in  the  allowable  cut  calculation. 

"All  access"  means  that - all  merchantable  timber  in  the  unit, 

o r  not,  is  included  in  the  allowable  cut. 
regardless  of  whether  it  is  accessible  by  today's  standards 

The  usable  portion of the  tree  stem  at  close  utilization 
standards is considered  to  be  between a 1 foot  stump  and 
4 inches  top  diameter  inside  bark (d.i.b.). 

On the  Coast,  all  trees 9.1 inches  dbh  and  over  would  be 
included. 
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(c) A summary of inunature stands  in  the 
unit by forest-type,  site  class  and 
distribution of area  by  age  class  for 
all  sites,  all  types  and  all  access 
(Table  A-3).  For  example,  in  Table  A-3 
(underlined) , the  Fir  types on medium 
sites  (VAC No. 1316)  cover a total  area 
of  83,284  acres,  including  3,675  acres 
in  Age  Class 1, 6,730 acres  in  Age  Class 
2, 23,782  acres  in  Age  Class  3,  28,477 
acres  in  Age  Class 4 ,  17,214  acres  in  Age 
Class 5, and  3,406  acres  in  Age  Class 6 .  

Given  this  basic  information,  the  next  step is to 
calculate  the  total  yield  of  the  unit.  The  yield  of 
mature  stands is the sum of  total  volumes  for  all  site 
classes  and  forest  types.  For  the  Quesnel  Lake P.S.Y.U. 
this  is  3,546,302  thousand  cubic  feet  (Table  A-2). 

The  total  yield  of  immature  stands is calculated 
from  the  appropriate  volume-over-age  curves.  Consider, 
for  example,  Fir  types  on  medium  sites  represented by 
VAC No. 1316,  shown  in  Figure 3.  The  age  at  which  the 
mean  annual  increment  in  this  forest  type  reaches a 
maximum  (for  trees  7.1" dbh and  over) is 96  years,  and 
at this  age  the  volume  per  acre is  3,550  cubic  feet. 
There  are  83,284  acres  in  this  type  and  site  class 
(Table  A-3);  therefore,  the  total  yield is 295,658 
thousand  cubic  feet  (3,550 x 83,284  cubic  feet).  This 
calculation  is  performed  for  each  forest  type  and  site 
class  (Table  A-4)  and  the  total  gross  yield  for  all 
immature  stands  is  calculated. In the  Quesnel  Lake 
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P.S.Y.U. this  total  is 2,091,759 thousand  cubic  feet. 35 

, .... 

The  total  yield  of  mature  and  immature  stands  is, 
therefore,  5,638,061  thousand  cubic  feet  (Table  A-7). 

The  final  step,  at  this  stage,  is  to  calculate  the 
total  annual  production  of  merchantable  timber on  the 
unit.  For  both  mature  and imature stands,  this  figure 
is  derived  from  volume-over-age  curves.  In  the  case  of 
mature  stands,  the  actual  volume  is  divided  by  the  age 
of  m.a.i.  culmination  for  that  timber  type  and  site  class. 
In Table  A-5, for example,  for  Fir  types  on  medium  sites 
(VAC No. 1316),  the  total  volume  is 102,462 thousand  cubic 
feet  and  the  age of m.a.i. culmination  is 96 years  giving 
a gross  annual  yield  of  1,067  thousand  cubic  feet 
(102,462 + 96). The  total  gross  annual  yield  of  mature 
stands  for  all  types  and  site  classes is 37,275  thousand 
cubic  feet. 36 

... 

35. It  should  be  noted  that,  while  it is assumed  that  each imature 
stand  will  yield a volume  at  harvest  equivalent  to  its  volume 
at  the  age of culmination  of  m.a.i.,  this  will  rarely  be  the 
case.  During  the  first  rotationmmost  older  immature  stands  will 

many  stands  have  already  exceeded  this  age.  For  example,  in  the 
be  cut  at  an  age  well  beyond  the  age  of  m.a.i.  culmination  and 

medium  sites in the 101-120 year  age  class  (Table A-3). At  the 
Quesnel  Lake P.S.Y.U., there  are 3,406 acres  of Fir types on 

acre  of  these  immature  stands  was  'about 4,000 cubic  feet, or 
time  of  the  allowable  cut  calculation,  the  average  volume  per 

13,624 thousand  cubic  feet  in  total  (compared  to 12,091 thousand 
cubic  feet  included in the  calculation)  and  they  will  probably 
not  be  scheduled for harvest  for  at  least 5 decades. 

36. The  annual  yield  of  mature  stands  is  overestimated  by  this 
procedure  since  all,  by  definition,  have  grown  for  many  years 
beyond  the  age  of  p.a.i.  culmination.  This  will  tend  to 
increase  the  allowable  cut  and  reduce  the  rotation  length. 
This will  be  offset  to  some  extent  by  the  fact  that  the  total 
yield  of  immature  stands is underestimated  (as  explained  in 
footnote 3 5 ) .  
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The  annual  yield  of  immature  stands  is  calculated 
directly  from  the  volume-over-age  curves  by  multiplying 
the  maximum  m.a.i.  for  each  timber  type  and  site  class 
by  the  number of acres  in  the  class.  For  example,  for 
Fir  types on medium  sites  (VAC No. 1316)  the  volume  per 
acre  at  96  years  (the  age of m.a.i.  culmination) is 
3,550  cubic  feet  (Figure 3). The  maximum m.a.i. is, 
therefore,  37  cubic  feet  per  acre, or 3,082  thousand 
cubic  feet  over  the  83,284  acres  in  this  class  (Table  A-4). 
The  total  annual  yield  for  all  immature  stands  is  23,976 
thousand  cubic  feet  and  the  total  annual  yield  for  the 
whole  unit,  mature  and  immature, is 61,251  thousand  cubic 
feet  (Table  A-7) . 

Stage  2.  Calculation  of  indicated  average  rotation. 

The  indicated  average  rotation  is  determined  by 
dividing  the  total  yield  by  the  annual  yield. In other 
words, it is an  estimate of the  number  of  years  the  timber 
on the  unit  will  last if, each year, a  volume  equivalent 
to  the  sum of the  maximum  mean  annual  increments of all 
stands  in  the  unit  is  harvested. In the  case of the  Quesnel 
Lake P.S.Y.U. it is 92.05  years  (5,638,061  61,251),  as 
shown  in  Table  A-7. 

Stage 3. Area  Volume  Allotment  Check. 

The  objective  of  the  Area  Volume  Allotment  Check  is 
to  see  if  the  allowable  annual  cut  will  last  for  the  total 
number  of  years  in  the  indicated  rotation.  The  proposed 
allowable  cut is adjusted  upwards o r  downwards,  by  trial 
and  error,  until  the  period  taken  to cut all  age  classes 
in the  unit  once is within 1 per  cent  of  the  indicated 
rotation.  In  the  Quesnel  Lake P.S.Y.U. for  example,  it 
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was  necessary  to  increase  the  proposed  allowable  cut  from 
51,251  thousand  cubic  feet  to  68,534  thousand  cubic  feet 
(Table  A-7). 

In  Table  A-6,  the  final  Area  Volume?  Allotment  Check 
for  this  unit is illustrated.  This  table  shows  the  area 
and  gross  yield  in  thousand  cubic  feet  for  each  age  class 
represented  in  the  unit,  the  average  (to  the  nearest 10 
years)  at  which  each  immature  age  class  will  be cut, the 
number  of  years  taken  to cut each  age  class  ahd  the 
cumulative  number  of  years  taken  to cut  over  the  whole 
unit.  The  gross  yield  of  the  mature  age  clasaes is taken 
from  Table  A-2.  The  gross  yields  of  immature  age  classes 
are  derived  from  volume-over-age  uurves  by  reading  off  the 
volume  per  acre  for  each  forest  type  and  site  class at the 
projected  cutting  age  and  multiplying  by  the  number of acres 
in  the  class  (from  "able  A-3). 

The  mature  stands  (Age  Classes 7 - 9) will  be cut  over 
in 51.75  years  (3,546,302  68,534).  The  average  cutting 
age  of  Age  Class  6  will  therefore  be 160 years  (110 + 52) 
to  the  nearest  ten  years.  This  Age  Class  will  last  for 1.82 
years  (124,961 + 68,534),  and  the  average  cutting  age  of 
Age  Class  5  will  be  140  years (90 + 52 + 2). This  procedure 
is  continued  for  each  age  class  in  turn  until  the  whole  unit 
has  been  allocated.  At  this  point,  as  can  be  seen  from  the 
final  column  in  Table  A-6, it will  have  taken  92.05  years to 
cut  over  the  unit,  which is the  same  period as the  indicated 
rotation.  The  allowable  cut  of  68,534  thousand  cubic  feet 
is,  therefore,  considered  acceptable. 

Stage 4. Calculation  of  non-recoverable  losses  and 
reduction  of  gross  allowable  annual  cut. 

The  allowable  annual cut of  68,534  thousand  cubic  feet 
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resulting from the  Area  Volume  Allotment  Check is a total 
figure  which  has to be  reduced to take  account  of: 

i. 

ii. 

iii. 

iv. 

V. 

vi. 

vii. 

 alienation^^^ of  land  to  non-timber  uses 
during  the  rotation 

area  to  be  used  for  logging  roads 

delays  in  regeneration of cut-over  areas 

anticipated  losses  due to fires  ovbr  the 
rotation 

stand  treatment  losses 

any  losses  in  volume  resulting  from  logging 
to a 6 "  rather  than a 4 "  top 

losses  in  volume  due  to  breakage. 

Each of these  factors  is  discussed  briefly  below,  continuing 
to  use  the  Quesnel  Lake P.S.Y.U. as  an  example.  Calculation 
of  the  net  allowable  cut  is  illustrated  in  Table A-7. 

i. Alienations 

The  area  of  land  which is expected  to  pass  into 
non-timber  uses  during  the  rotation  is  estimated 
subjectively,  after  examining  available  infor- 
mation  on  local  conditions  obtained  from  the 
Forest  District  office  and  other  Crown  agencies. 

In  the  Quesnel  Lake P.S.Y.U. at  the  time  of 
survey  in  1971,  there  were 5 7 , 9 9 8  acres of 
alienated  land  comprising 46,610 acres of Crown 
grants, 12 acres of federal  reserves,  9,516  acres 

37. "Alienations" in this  context  refers  to  any  productive  fo$est 
land on which the Forest Service cannot  dispose of timber. 
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of  Provincial  Parks  and  Park  reserves,  and 1,860 
acres  of  other  provincial  reserves. 

The  following  projections  were  made of alienations 
likely  to  occur  during  the  rotation (92 years): 

Provincial  parks = 19,000  ac. 
Crown  grants = 60,000 ac. 
Rights-of-way,  etc. = 10,000 ac. 
Spawning  stream 
protection = 8,000 ac. 

Total 97,000 ac. = 6.13% of 
total 
productive 
acreage 

The  area  set  aside  for  anticipated  alienations 
is  left  as a "block"  total, to be  used  as  and 
where  necessary  throughout  the  unit. 

ii.  Logging  Roads 

Main  haul  roads  will  normally  be  kept  open  during 
the  rotation to facilitate  forest  management  and 
protection  and  as  access  for  recreationists  and 
other  users  of  the  resource.  In  the  Quesnel 
Lake P.S.Y.U. it is  estimated  that 500 miles of 
main  road  will  be  needed over the  rotation  plus 
spur  roads.  At an average  width  of 100 feet, 
this  is 6,000 acres  (12  acres  per  mile x 500 
miles) lost to  main  road  cqnstruction  over  the 
rotation. This  is  an  average of 65 acres  per 
year. It is assumed  that  spur  roads  will  revert 
back  to  productive  forest  and  will  regenerate  at 
the  same  rate as logged-over  areas. 
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iii.  Regeneration  Delay 

When  an  area is logged,  there  is  generally a delay 
between  the  logging  operation  and  the  time  that a 
new  tree  crop  is  established,  either  naturally or 
artificially.  During  this  period,  t.he  land 
concerned is not  contributing  to  the  production 
of the  unit  and  this is taken  into  account in 
the  allowable cut calculation.  Throughout  the 
Coast,  an  average  regeneration  delay  of 5 years 
is  assumed.  In  the  Interior,  the  assumed  average 
delay  is 5 years  in  the  wet  zone  and  10  years  in 
the  dry  zone. 38 

In  the  Quesnel  Lake P.S.Y.U., it is estimated 
that  15,699  acres  will  be  logged  per  annum to 
meet  allowable cut commitments.  Subtracting 
65  acres  per  annum  for  logging  road  development 
and  assuming an average  regeneration  delay of 
10  years,  the  total  area  out  of  production  at 
any  one  time  will be 156,340  atxes  (15,699 - 65) 
x 10. 

iv.  Fires 

The  anticipated  incidence of fire is generally 
based on its  historical  occurrence  in  the  unit. 

38. If an  area  fails  to  regenerate  satisfactorily  during  this  period 
or regenerates  faster  than  average,  this is ascertained  at  the 
next  unit  survey  and  the  necessary  adjustments  made i n  the 

history  of  each  area  logged is maintained at the  District level; 
recalculated  allowable  cut. Fairly  detailed information on the 

however,  it is too cumbersome  at  the  present  time  to  incorporate 
this  information  into  allowable  cut  calculations  and  broad  average 
regeneration  delays  are  considered  adequate. 
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In the  Quesnel  Lake P.S.Y.U. fires  averaged 
616  acres  per  annum  during  the  10-year  period 
1962-1971.  Assuming  a  10-year  regeneration 
delay,  this  is  6,160  acres  out  of  production 
at  any  one  time. 

v. Stand  Treatment  Losses 

These  are  losses  resulting  from  logging 
activity  and  silvicultural  cutting  prescriptions. 
They  include  blowdown  along  the  edges  of  logging 
settings,  seed-blocks  and  seed-trees  not 
recovered,  and  blowdown  in  “fifty  per cent  cut 
and leave“ areas. An average  loss  factor  of 5 
per  cent is used  throughout  the  Province. 

vi.  Loss  in  6  Inch Top 

The  inventory  information,  summarized  in  the 
volume-over-age  curves,  is  based on the 
assumption  that  the  wood  in  each  merchantable 
tree  will  be  recovered  down  to  a 4 inch  top 
diameter  inside  bark  (d.i.b.). In the  event 
that  harvesting  regulations  call  for  only  a 
6  inch  d.i.b.,  a  certain  reduction  in  the 
allowable cut will  be  necessqry.  These  losses 
are  carefully  calculated  by  species  and  expressed 
as  zonal  averages.  In  the  Quesnel  Lake  P.S.Y.U., 
this loss is 2.16  per  cent of the  allowable  cut. 

vii.  Breakage 

A  certain  loss  in  volume  is  allowed  for  breakage 
during  harvesting  operations. In the  Quesnel 
Lake  P.S.Y.U.  this  allowance is 3.13 per  cent. 



- 30 - 

The  gross  allowable  annual cut  is  now  reduced by  the 
non-recoverable  losses  described  above.  This  procedure 
is  explained  in  some  detail  in  Table  A-7.  The  resulting 
Indicated  Allowable  Cut  for  the  Quesnel  Lake  P.S.Y.U. 
which is referred  to  the  Administration  Division  and  the 
Forest  District,  is 51,189 thousand  cubic  feet  if  logging 
to  a 6 inch  top d.i.b. is  assumed,  and 52,356 thousand 
cubic  feet  if  logging  to  a 4 inch  top  d.i.b. is assumed. 
The  reductions  in  the  allowable cut for  non-recoverable 
losses  are 24 per  cent  and 25 per  cent  for 4 inch  top 
d.i.b.  and 6 inch  top  d.i.b.  respectively.  :For  the 
Province  as  a  whole,  reductions  in  allowable  cuts of 
P.S.Y.U.'s due to  non-recoverable  losses  range  from 11 
per  cent  to 35 per  cent.  Appendix B compares  the  gross 
and  net  indicated  allowable  annual  cuts for each P.S.Y.U. 
in  the  Province. 

- 

Environmental  Protection  Forests 

The B.C. Forest  Service  has  recently  introduced  the 
concept  of  Environmental  Protection  Forests  (E.P.F.'s) 
which  will  have  some  bearing on the  calculat.ion  of  allow- 
able  annual  cuts  in  the  future. 

During  the  reinventory  of  each  Public  Sustained 
Yield Unit,  maps  are  prepared  indicating  those  areas  which 
should  be  considered  for  either  withdrawal or the  deferment 
or  modification of harvesting  plans.  Such  areas  are 
classified  as  follows: 

a)  Soil  Sensitivity  Areas; 
(e.g. steep  slopes,  unstable  or  highly  erodible 
soils,  thin  soils,  organic  soils  over  bedrock, 
etc. 1 
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Porest  Recreation  Sensitivity  Areas: 
(e.g.  camping  areas,  hiking  trails,  sites of 
aesthetic  value,  archaeological  and  historic 
sites,  etc.) 

Fish and  Wildlife  Sensitivity  Areas: 
(e.g. critical  winter  ranges,  migration 
corridors,  stream  protection,  etc.) 

Forest  Management  Sensitivity  Areas: 
(e.g. snow  chutes,  regeneration  delay,  high 
elevation  forests,  watershed  protection,  etc.). 

addition  to  providing  planning  guidelines  to  the 
field  forester,  this  stratification  of  forest  land  will 
allow  the  Planning  Division  to  estimate  alienations  of 
productive  forest,  when  calculating  non-recoverable  losses, 
with  a  greater  degree  of  objectivity  than is presently  the 
case.  Instead  of  simply  presenting  prospective  alienations 
as  a  "block  total", it will  be  possible t o  relate  them  to 
particular  geographical  locations  and  forest  types. 

Revision  of  Allowable  Annual  Cuts 

The  Forest  Service's  objective  is to have  allowable 
cuts  for  all  Public  Sustained  Yield  Units  based  upon  Class 
"B" Unit  Standard  surveys. 39 The  progress  of  the  forest 
inventory  and  allowable  annual cut calculations is indicated 
in  Appendix C. In  the  Kamloops  and  Nelson  Forest  Districts, 
allowable  cut  calculations  for  all P.S.Y.U.'s are  based on 
Class "B" Unit  surveys.  In  the  Vancouver,  Prince  Rupert, 
Cariboo  and  Prince  George  Forest  Districts,  all P.S.Y.U.'s 

39. Forest  Inventory  Division  sampling  procedures  and  standards are 
fully  described  in the Division's  Classification  and  Sampling 
Manual,  Volume  and  Decay Manual, and Growth  Manual. 
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have  been  surveyed  to  Class "B" Unit  standards,  but  a 
number of allowable  annual cut recalculations  to  these 
standards  are  still  in  progress  and  current  allowable  cuts 
are  based on earlier  Maintenance  or  Pre-maintenance  Surveys. 

Once  the  allowable  cut  for  a  unit  has  been  calculated 
to Class "B" Unit  Survey  standards,  the  intention is to 
recalculate  it  completely  every  ten  years  based  upon  a 
reinventory  of  the  unit.  However,  the  Inventory  Division's 
programme  has  not  been  proceeding  as  planned  and  it  appears 
that  routine  recalculation of allowable  annual  cuts  will 
take  place  only  at  twelve to fourteen  year  .intervals. 

If  conditions  in  the  P.S.Y.U.,  upon  which  the  allow- 
able  cut  is  based,  undergo  dramatic  change  in  the  interim 
between  routine  recalculations,  the  allowable  annual  cut 
is  completely  recalculated.  Such  revisions,  may  result 
from a catastrophic  fire or insect  infestation, or the 
withdrawal  of  large  acreages  from  timber  production  for 
recreational or  other  plrposes.  For  example,  the  allowable 
annual cut of the  Ashnola  P.S.Y.U. in  the  X:amloops  Forest 
District is due  for  recalculation  following  the  recent 
withdrawal  of 186,000 acres  for  the  expansion of the 
Cathedral  Provincial  Park. 
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ENFORCEMENT  OF  HARVESTING  RATES 

Public  Sustained  Yield  Units 40 

Control  over  approved  allowable  annual  cuts  in 
P.S.Y.U.'s is  the  responsibility  of  the  Administration 
Division.  While  the  necessary  legal  authority  for  cut 
control  is  provided  in  Timber  Sale  Licences  and  Timber 
Sale  Harvesting  Licences,  control is exercised  through 
the  allowable  cut or  "quota"  of  each  established  licensee 
in  a  unit.  However,  under  no  circumstances  is  an 
established  licensee  permitted  to  group  his  allowable  cuts 
in  two  or  more  P.S.Y.U.'s.  Neither  can  two or more 
established  licensees  combine  allowable  cuts  in  a  single 
P.S.Y.U.,  unless  the  licensees  concerned  are  limited 
companies  with  the  same  principals  and  they  agree  to 
amalgamate  all  Timber  Sale  Licences  held  by  each  company, 
or  to  be  granted  in  the  future,  and  to  submit a joint 
schedule of operations  in  accordance  with  cut  control 
requirements.  Timber  Sale  Harvesting  Licedces  in  the  same 
unit  cannot  be  combined  under  any  circumstances. 

41 

All  Timber  Sale  Licences  other  than  salvage  sales, 
pulp  timber  sales, or sales  for  residual  volumes  or  minor 
products  (except  poles),  are  included  in  cut  control 
administration.  All  wood  from  sales  including  trespass 
cutting,  right-of-way  cutting,  waste  in  any  form  and 
standing  timber  left on sales  which  the  licensee  had  the 

4 0 .  Cut  control  procedures  and  policy  guidelines are described  in 
B.C. Forest  Service Forest Management Manual, Chapter 19. The 
procedures are complex  and  comprehensive, and  only  a  brief 
outline  can  be  given  here. 

41. Method of allocating  approved  allowablq  cuts  in P.S.Y.U.'s will 
not  be  dealt  with  in  this  paper. 
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opportunity  of  cutting, is recorded on  Scale and  Royalty 
Accounts  which  are  used  for  cut  control  purposes.  Control 
is  based on the  volumes  included on  Scale and  Royalty 
Accounts  issued  between  January l'and December 31 of the 
same  year. 

Cut  control  is  generally on an  annual  and  a  5-year 
basis.  Each  established  licensee  must  be  within  50  per 
cent of his  allowable  annual cut in  any  one  year  and  within 
10  per  cent  of  the  total  allowable cut for  each  5-year 
period.  Anliual cut  control  is  waived  in  favour  of  5-year 
periodic  control  for  established  licensees  with  allowable 
annual  cuts  of 330 thousand  cubic  feet or  less  on  the  Coast 
and 65  thousand  cubic  feet or less  in  the  Interior.  How- 
ever,  such  licensees  must  not  cut  more  than  500  thousand 
cubic  feet on the  Coast or 100  thousand  cubic  feet  in  the 
Interior  in  any  one  year, or 5  times  the  allowable  annual 
cut, whichever  is  the  lesser. 

Each  year,  every  established  licensee  in  all P.S.Y.U.'s 
in  the  Province  is  notified,  using  a  standard  form 
(Appendix D), of  his  cut  for  the  past  year.  He  is  also 
informed  what  his  average  cut  must  be  during  each  remaining 
year  in  the  5-year  control  period.  If  he  is i.n violation 
of his  cut  control  requirements on either  an  annual or 5- 
year  basis,  he  is  informed  of  this  situation,  appraised of 
the  penalties  and  requested  to  explain  the  reasons  for  this 
sate of affairs. 

i)  If  he  cuts  more  than 150 per  cent  of  his 
allowable  annual cut prior  to  the  end  of  the 
year,  his  harvesting  rights  can  be  suspended 
until  the  end  of  that  year or longer 
depending  upon  the  actual  overcut. 
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ii)  If  he  overcuts  the 150 per  cent  limitation 
by  the  end of the  year  but  has  not cut more 
than  double  the  allowable  annual cut, he  is 
warned  that  he  is  violating  cut  control 
requirements  and  an  operating  plan  for  the 
remaining  years  in  the  5-year  control  period 
is  requested  by  the  District  Forester.  If 
his  cut  is  more  than  twice  the  allowable 
annual  cut  in  one  year,  then all. his  harvesting 
rights  may  be  suspended. 

A penalty  of  double  stumpage  on  the  volume 
removed  in  excess of the  allowable  annual 
cut may  also  be  levied  in  the  caee of over- 
cutting.  However,  this  can  be - and  in  fact 
frequently  is - waived  by  the  Chief  Forester, 
depending  on  the  merits of the  case. A 

penalty  levied  for  overcutting in,one year 
may  be  refunded  if  the  actual cut  is  within 
10 per  cent of the  allowable cut after 5 years. 

iii)  If  he cuts  less  than 50 per  cent of his 
allowable  annual  cut  in  any year, he  is 
warned  that  continued  undercutt.ing  could 
result in'a reduction of his  allowable 
annual  cut. 

iv) If, over  the  5-year  control  period,  he  cuts 
between 100 per  cent  and 110 per  cent  of  his 
total  allowable  cut  then  he  is  warned  that 
the  overcut  from  the  current  5-year  period 
should  be  compensated  by a corresponding 
reduction  in  the  cut  over  the  next  5-year 
period, 
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v) Where  he  violates  the  5-year  cut  control 
requirements  (i.e.  over  110  per  cent  of  the 
allowable  cut)  prior  to  the  end of a  5-year 
period,  all of his  operations  may  be  suspended 
until  the  end of the  5-year  period, or longer 
if  considered  necessary. 

vi) If he  cuts  more  than 110 per  cent,  but  less 
than 120 per cent, of his  allowable  cut  by 
the  end of a  5-year  period,  he  receives  a 
warning  and  has  to  submit  an  operating  plan 
to  the  District  Forester,  describing  how  he 
intends  to  bring  his  actual  and  allowable 
cuts  back  into  balance. If he  has cut  over 
120 per  cent  of  his  total  allowable  cut  at 
the  end  of a 5-year  period,  all  his  sales 
are  suspended  for  at  least  one  year. A 
penalty of double  stumFage on the  volume 
removed  during  the  5-year  period  in  excess 
of  the  allowable  cut  may  also  be  levied,  as 
in  the  case of an annual  overcut. 

vii) If he  cuts  between 80 per  cent  and  100  per 
cent  of  his  allowable  cut  over  the  5-year 
control  period,  then  he is advised  that an 
undercut up to  a  maximum  of 10 per  cent  can 
be  compensated  by  a  corresponding  increased 
cut  during  the  next  5-year  period.  Where 
the cut is  less  than 80 per  cent  of  the 
allowable  cut  for  the  5-year  control  period, 
the  licensee  is  informed  that  reduction of 
his  allowable  cut  is  under  consideration. 
The  decision  to  reduce  an  established 
licensee's  allowable  annual cut is taken  by 
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the  Minister.  If  he  has  undercut  because of 
labour  disputes,  weather  or  market  conditions, 
his  case  is  generally  viewed  favourably  and 
no  immediate  allowable  cut  reduction is 
recommended. 42 

In  the  case of "third  band"  timber  sales,43  licensees 
can  cut  up  to  their  total  "third  band"  position  during  any 
one  year  but  may  be  penalized  if  this  is  exceeded. 4 4  There 
is  no  5-year  control  period. If a "third  band"  timber  sale 
is  overcut,  the  excess  volume  removed  can  be  offset  against 
undercutting  of  the  licensee's  conventional  timber  sales 
(if  any)  on  the  same P.S.Y.U. However,  this  procedure  can- 
not  be  reversed  unless  the  "third  band"  and  conventional 
timber  sales  happen to  be  in  similar  forest  types,  which 
will  rarely  be  the  case. 

Tree-Farm  Licence 

A Tree-Farm  Licence  permits  the  licensee  to  choose 
any  method  of  calculating  the  allowable  annual  cut  of  his 
Licence  which  is  acceptable  to  the B.C. Forest  Service. 
At  present,  however,  the  Forest  Service  method  is  used 
exclusively  for  calculating  allowable  annual  cuts  for 
Tree-Farm  Licences. 

42. If should  be  noted,  however,  that  until  the 1970 recession  in 
lumber  markets,  market  conditions  were  not  considered  to  be a 
justifiable  cause  for  deferring  allowable  cut  reductions. 

4 3 .  For  an  explanation of "third  band", see Forest: Tenures in 
Br i t i sh  Columbia, op.  cit., p. 5 9 .  

4 4 .  In  the  Cariboo  Forest  District  and  parts  of  the  Nelson  and 
Kamloops  Forest  Districts,  licensees  are  currently  allowed 

band"  wood  in  any  one  year. 
to  cut  up  to 110 per  cent of their  annual  position of "third 
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Control  over  approved.  allowable  annual  cuts  in  Tree- 
Farm  Licences is the  responsibility of the  Administration 
Division of the B.C. Forest  Service.  Legal  authority  for 
cut  control is included  in  certain  requirements  of  Tree- 
Farm  Licence  Agreements  which  also  make  provision  for 
penalties,  in  the  event  of  non-compliance  with  cut  control 
regulations. 

Cut  control  is  on  an  annual  and  a  5-year  basis.  The 
actual cut for  each  Tree-Farm  Licence  must  be  within  50 
per  cent  of  the  allowable cut  in any  one  year  and  within 
10  per cent of the  total  allowable  cut  for  any  five 
consecutive  years.  The  licensee  can  elect to start  a  new 
5-year  control  period  from  any  year  in  which  the  periodic 
cut  from  the  preceding  5-year  period is within 10 per  cent 
of  the  approved  allowable cut for  that  period. 

In  the  case of overcutting on either  an  annual  basis 
(in  excess of 150  per  cent  of  the  allowable  cut) or on a 
5-year  basis  (in  excess  of  110  per  cent  of  the  allowable 
cut),  a  penalty  of  double  stumpage on the  excess  volume 
harvested  is  levied. In the  case  of  undercutting  (less 
than  50  per  cent  of  the  annual  allowable cut  or 90 per 
cent  of  the  5-year  allowable  cut),  the  penalty is the 
normal  stumpage  on  that  volume  not  harvested.  If  the 
total  cut  over 10 consecutive  years,  including  the  5-year 
control  period  in  which  allowable cut commitments  were 
not  met,  varies  less  than  10  per  cent  from  the  total 10- 
year  allowable  cut  approved  in  the  working  plan,  the 
penalties  levied  for  the  first  5-year  control  period  are 
refundable.  Under  no  circumstances,  however,  are  annual 
penalties  refundable. 

Unlike  the  situation  with  respect  to  Timber  Sale 
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Licences  and  Timber  Sale  Harvesting  Licences on Public 
Sustained  Yield  Units,  the  penalties  for  failing to meet 
allowable cut commitments on Tree-Farm  Licence6  are 
rigorously  assessed. In a  recent case, for  example,  a 
licensee  was  penalized  for  cutting 4 9 . 9  per  cent  of  the 
allowable cut  over  a  one  year period. 

Taxation  Tree-Farms 

Applicants for tree-farm  certification can  choose 
any  method  they  wish  to  calculate  the  allowable cut  of 
their  lands,  although,  as  described  previously,  all 
proposed  working  plans  must  meet  with  the  approval of 
the B.C. Forest  Service  and  the  Assessment  Authority. 
Many  different  methods of allowable cut calculation are, 
in  fact,  used  and  tree-farm  owners  are  encouraged  to  be 
innovative. 

Because  of  the  nature  of  taxation  tree-farms,  yield 
control,  which is administered  by  the  coordinator  of 
timber  appraisal, is very  flexible.  Taxation  tree-farms 
differ  greatly  in  size  and  age-class  composition,  and 
many  are  incapable  of  being  managed  to  produce  annual 
yields  at  the  present  time.  The Taxation Act  requires 
that  tree-farms "be maintained  in  a  state  of  continuous 
productivity", 45 but  equal  annual,  or  periodic,  harvests 
are  not  called  for.  Each  tree-farm  owner  has  to  submit 
an  annual  report  to  the  Assessor  .describing  the  area  and 
volume  logged  and  the  progress  of  reforestation  and 
protection  programmes. 

Those  taxation  tree-farms  which  are  included  in  Tree- 

45. Taxation Act, op. cit., s. 38. 
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Farm  Licences  are  treated  as  integral  parts  of  the 
Licences  for  cut  control  purposes  and  are  subject to 
the  control  regulations  set  out  in  the  Tree-Farm  Licence. 
For  those  taxation  tree-farms  outside  Tree-Farm  Licences, 
the  coordinator  of  timber  appraisal is guided  by  the 
general  rules  that  the  volume  harvested  should  be  within 
50  per  cent  of  the  allowable  cut  annually  and  within 10 
per cent  of  the  total  allowable cut  for  any  five 
consecutive  years.  However,  administtat'ion of these 
guidelines  is  very  flexible,  and  tree-farm  owners  have 
the  opportunity  to  take  advantage  of  favourable  market 
conditions  or to reduce  harvests  during  periods of 
depressed  market  prices. It is recognized  that  many  of 
the  smaller  tree-farms  cannot  be  expected  to  produce  an 
even,  annual  flow  of  wood,  and  plans  which  call  for 
periodic or intermittent  harvests  are  considered  acceptable. 



APPENDIX A 

Tabular  Data  Relating to the 
Quesnel  Lake  Public  Sustained  Yield  Unit 

Table  A-1 

Table  A-2 

Table A-3 

Table  A-4 

Table  A-5 

Table  A-6 

Table  A-7 

Forest  Types and Volume-over-Age 
Curve  Numbers  for  Quesnel  Lake 
P.S.Y.U. 

Mature  Stands  (Age  Classes  7-9),  All 
Quesnel  Lake P.S.Y.U. - VAC  Summary, 
Sites,  A11  Types,  All  Access 

Quesnel  Lake  P.S.Y.U. - Crown  Immature 
Stands  (Age  Classes  1-61,  All  Sites, 
All Types, All  Access 

Quesnel  Lake  P.S.Y.U. - Indicated 
Annual  Yield  from  Immature  Stands 

Quesnel  Lake  P.S.Y.U. - Indicated 
Annual  Yield  from  Mature  Stands 

Summary  of  Area  Volume  Allotment  Check 
for  the  Quesnel  Lake  P.S.Y.U. 

Calculation of the  Indicated  Allowable 
Annual  Cut  for  the  Quesnel Lake 
P.S.Y.U. 



A- 1 

TABLE A-1 

Forest Types and Volume-over-Age Curve  Numbers 
For Queanel Lake P.S.Y.U. 

Cot Conif.,  Cot Decid. 

660 1211 1210 C + C Mix 

1283 (2.9) 1293 1292 

* Local Curves 
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TABLE A-2 

VAC 
No. - 
- 
660 
662 
663 
664 

1210 
665 

1210 

1212 
1211 

1213 
1213 
1214 
1229 
1232 
1292 
1293 
1315 
1316 
1317 
1318 
1319 
1320 
1321 

1323 
1322 

1324 

Total 

VAC Sunwnary, Mature Stands  (Age  Classes 7-9) 
Quesnel Lake P.S .Y .U.  

All  Sites, All Types, All Access 

Site 

L 
L 
L 
L 
L 
G 
M 
P 
P 
G 
M 
P 
P 
P 

M 
G 

G 
M 
P 
G 
M 
P 
G 
M 

M 
G 

Area 
~~ 

acres 

151 

362 
150 

79 
22 

3,598 
55,649 
691201 
5,006 

9 
10,792 
19,851 

571 
1,709 

68 
87 

15,423 
19,365 

81,875 
2.844 

212,438 
198,075 

23,740 
13,783 

5,379 
3,139 

Average  Volume* 
per  acre 

cubic  feet 

5,146 
4,138 
925 
944 

7,797 
1,189 

6,572 
5,664 
4,904 
5,667 
5,336 
4,764 
2,658 
2,738 
5,235 
3,862 
6.296 
5,291 

4,138 
5,615 
4,806 
3,352 
4,714 
4,618 

1,807 
5.437 

743,366 4,770 

Total Volume* 

Mcf - 
777 
62 1 
335 
75 
26 

28,053 
365,700 
391,980 
24,548 

51 
57,591 
94,566 

4,679 
1,518 

35  6 
336 

97,106 
- 102,462 

459,806 
11,769 

1,020,969 
664,046 
64,969 
109,625 
29,248 
15,090 

3,546,302 

*Volumes are for 7.1" dbh and  over, to close utilization  standards 
less decay. 
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- 
VAC 
No. - 
657 
659 

664 
663 

665 

668 
667 

670 

1210 
67 1 

1211 
1212 
1213 
1213 
1214 
1229 
1232 
1235 
1236 

1237 
1237 

1238 
1283 
1292 
1293 
1315 
1316 
1317 
1318 
1319 
1320 
1321 
1322 
1323 
1324 - 

- 
Site  
- 

L 
L 
L 

L 
L 

L 
L 
L 
L 
M 
P 

G 
P 

M 
P 
P 
P 
M 
P 

M 
G 

P 
P 
G 
M 

M 
G 

P 

M 
G 

P 
G 
M 
G 
M 

- 

- 

t 

Total 

TABLE A-3 

&el~nel Lake P . S . Y . U .  
Crown Immature Stands (Age Classes 1-6) 

A l l  S i t e s ,  A l l  Types, A l l  Access 

1-20 

- 
- 
- 
- 

- 
- - - 
- 
- 
34 

1,52 
18 

2.51 
1,82 
10 

21,93 
1,14 
74 

55 
4.50 
1,23 

- 

- 

- 
- 

2.11 
3,67 
2,97 

12 
2,40 
3,52 

81 

28 

52,49 

- 

- 

- 
- 

- 
" 

1 

8 

2 
5 
3 
6 
0 
1 

7 
1 
1 

* 
L 

0 
5 

0 
1 

4 
3 

0 

5 

5, 
" 

- 

Area in Acres by  Age Class 

21-40 

53 
342 
200 

30 
- 
- 
- 
127 
29 

61 
93 - 

- 
737 
207 

6,916 
2,648 
1.028 
1,408 

2.743 
4,477 

- 

- 
- 
- 

6,730 
715 

5,310 
1,613 
2,688 
8,301 

4,440 
1,585 

4,534 
1,523 

58,538 

41-60 

- 
- 
236 - 

- 
- 
26 

30 
- 

- 
- 
44 
131 

2,083 
239 
964 

3,480 
9,330 
4,932 

26,033 
8,459 

- 

- 
- 
101 
805 

23.782 
5,300 
2,643 

20,007 
14,566 

2,205 
9,899 
8,981 
31,057 

175,331 

61-80 

- 
- 

8 

187 
51 

- 

- 
- 
- 
36 
463 
111 

1,355 
657 
547 

1,249 
5,310 
1,657 

16,236 
4,319 

39 

216 
6,713 
28.477 
4.577 
6,464 
19.963 
5,425 
5,260 
6,606 
29,415 
21,376 

166,719 

- 

- 

- 

81-100 

- - 
10 
6 - 

- 
- 
- 
- 
- 
140 
128 - 

- 
732 
193 

339 
2,318 

155 
17 

6,179 
439 

21 
38 

286 
21,820 
17,214 

1,315 
12,896 
13,333 

36,720 
2,932 

62,512 
3,077 

33.229 

216,049 

1 

.01-120 Total 

- 
342 - 53 

460 6 
22 
27 

28 
244 - 51 - 26 - 29 

213 
30 

2.431 
501 - 131 

215 6,902 
27 1 3,392 
305 
22 

9,567 
29,674 

67 19,193 - 8,893 - 17 - 51,748 - 22,195 
18 1,326 
37 58 
6 609 

2,605 34,768 
3,406 83,284 
527 20,000 

2,052 25,788 
2.691 55,645 
5,025 45,213 
1,729 47,499 
1,408 
3,377 105,808 

26,240 

3,735 94,216 

27,894 11 697,026 



TABLE A-4 
A-4 

VAC 
No. 

- 
657 
659 

663 
664 
665 
667 

668 
670 

1210 
67 1 

1211 
1212 
1213 
1213 
1214 
1229 

1232 
1235 
1236 
1237 
1237 
1238 
1283 

1292 
1293 
1315 
1316 
1317 
1318 
1319 
1320 
1321 
1322 

1324 
1323 

Total 
- 

Type 

F 
FP1. 
FDec 
B.  Mix 
S. 
SF, SB 
P1. 
P1 Dec. 
P1 Con 
A Con. 
Bi. A Dec 
C + C  Mix 
H 
H. H Con 
I ,  

,# 
P1. 
P1 Dec. 
P1 Con 
A  Con 

B i .  A Dec 
I t  

1, 

,, 
Cot  Con 
" Dec 

I t  

I t  

F + F Mix 
I, 

11 

B + S Mix 
I ,  

, I  

P1 Con 

Pl+Pl  Dec 
11 

!! 

Indicated  Annual  Yield  from  Immature  Stands 
Quesnel  Lake  P.S.Y.U. 

- 
Site 

- 
L 

L 
L 
L 
L 

L 
L 
L 
L 
M 
P 
P 
G 
M 
P 

P 
P 
M 
P 

M 
G 

P 

P 

M 
G 

M 
G 

P 
G 
M 
P 

M 
G 

M 
G 

- 
- 

A 

Area 

acres 

53 

342 
460 

28 
244 

26 
5 1  

29 
157 
538 

2,431 
501 
131 

6,902 
3,392 

29,674 
9,567 

19,193 
8,893 

17 
51,748 
22,195 

1,326 
58 

609 
34,768 
83,284 

25,788 
55,645 
45,213 
47,499 
?6,240 

105,808 
94,216 

697,026 

20,000 

B 
Volume* 
per  acre 

ation  Age 
at  Culmin- 

cu.  ft. 

1,250 

1,225 

850 
950 

1,100 

800 
850 
400 
300 

3,150 
3,775 

4,750 
3,350 

4,750 
3,500 

2,025 
1,575 

3,150 
1,600 
2,925 
2,925 
1.125 

1,700 
4,125 
3,425 
4,850 
3,550 

4,175 
2,300 

3,125 
2,450 
3,625 
2,575 
3,050 
2,525 

C 
Maximum 

$can Annual 
Cncrement* 
per  Acre - 
CU. ft. 

9 

- 

- 

9 
7 
7 
8 

7 

4 
7 

4 
46 
27 
23 

44 
44 

34 

15 

37 
18 

20 
31 
31 
10 

81 
19  

47 
59 
37 
23 
51 
35 
21 
47 

44 
25 

28 

A x B  
Gross 

Yield*  at 
Culmina- 
tion  Age 
Mcf. 

66 

419 
437 

2 68 
24 

41 
22 
12 
47 

2,031 
7,658 
1,678 

622 

11,872 

60,090 
15,068 

60,458 
14,229 

50 
151,363 
24,969 

2,254 
239 

168,625 
2,086 

295,658 
46,000 

107,665 
173,891 
110,772 
172,184 

322,714 
67,568 

237,895 
2,091,759 

32,784 

" 

A x C  

Sross 
Rnnual 
Yield* 

Mcf. 

- 

- 

0 

3 
3 

2 
e 

e 
e 

e 

25 
1 

66 
12 

6 
304 
115 

534 
144 

7 10 
178 

1 
1,604 

222  

25 
5 

29 
2.051 
3.082 

460 
1,315 
1,948 

949 
2,232 

656 
4,656 
2,638 

23,976 
- 
" 

* Volumes  are  for 7.1" dbh  and  over,  to  close  utilization  standards  less  decay. 
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TABLE A-5 

VAC 
No. 

- 
660 
662 
663 
664 

1210 
665 

1210 
1211 
1212 
1213 
1213 
1214 
1229 
1232 
1292 

1293 
1315 
1316 
1317 
1318 
1319 
1320 
1321 
1322 
1323 
1324 

rot a1 

Indicated Anma& Yield  from  Mature  Stands 
Quesnel Lake P . S . Y . U .  

A 

C + C Mix 
H Con 
B + B Mix 
S 
SF. SB. 
C + C Mix 
I, 

I, 

H 
H Con 
1, 

,I 

P1. P1 Dec 
P1. Con 
Cot. Con 
Cot.  Dec 

F + F Mix 
I t  

I ,  

1, 

B Mix. S Mix 
B Mix. S Mix 

P1 Con 

P1. P1 Dec 

I! 

I, 

, I  

Site 

- 
L 
L 
L 
L 
L 
G 
M 
P 
P 
G 
M 
P 
P 
P 

G 
M 
G 
M 
P 
G 
M 
P 

M 
G 

M 
G 

I 

Area Volume* 
Total 

acres  Mcf. 

151 
62 1 150 
777, 

335 362 
79 75 
22  26 

3,598 
55,649  365,700 

28,053 

69,201  391,980 
5,006  24,548 

9 51 
10,792  57,591 
19.851 

571 
94,566 

1,709 4,679 
1,518 

68 356 
87 336 

15,423  97,106 
19,365  102,462 
2,844 11,769 

212,438 1,020,969 
81,875  459,806 

198,075  664,046 
13,783 64,969 
23,740  109,625 

3,139 15,090 
5,379 29.248 

743,366  13.546.302 

- B 

Culmination 

(from  VAC) 

years 

131 
126 
142 
130 
138 
82 
82 
116 
143 
107 
107 
103 
102 
111 

51 
73 
82 

102 
96 

82 
90 
119 
77 
104 

89 
70 

Age 

- .  
- 

- 
- 

A + B  

Annual 
Gross 

Yield* 

Mcf . 
6 
5 
2 
1 

342 
4,460 
3,379 
172 

538 
918 

42 
15 

5 
7 

1,184 
1,067 
115 

5,607 

5,580 
1,344 

1,054 
418 
170 

e 

e 

a44 

7,275 

* Volumes  are  for 7.1" dbh  and  over,  to  close  utilization  standards 
less  decay. 
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TABLE A-6 

Summary of Area  Volume  Allotment  Check  for  the 
Quesnel Lake P.S.Y.U. 

Proposed  Allowable  Annual Cut = 68,534  Mcf. 

Average Age 

Harvesting 

Years 

140 

4  140 

3 130 

2  120 

I 1  I 100 

Area 

Acres 

743,366 

27,894 

216,049 

166,719 

175,331 

58,538 

52,495 

L 

" 

" 

- 

Gross Yield 

Mcf. 

3,546,302 

124,961 

1,014,477 

699,435 

619,625 

175,385 

128,412 

- 
Number of 
Years to 

Cumulative 

of  Cut  CUI: Class 
Years 

- 
- 

51.75 

1.4.80 

53.57 1.82 

51.75 

90.18  2.56 

87.62 9.04 

78.58  1.0.21 

68.37 

92.05  1.87 
- 
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TABLE A-7 

Calculation of the Indicated Allowable Annual Cut fo- 
Queanel Lake P.d.Y.U, 

Mature 3,546,302 Mcf. 
Immature 2,091.759 Mcf. (Table A-4) 

(Table A-2) 

Stage 1. 5,638.061 Mcf. 

Mature 
Inmature 

37.275 Mcf. 
23,976 Mcf. 

(Table A-5) 

61,251 Mcf. 
(Table A-4) 

Annual Yield 

Rotation - Annual Yield 61.251 
Total Yield I 5.638.061 I 92.05 

Stage 3. to an Indicated gross allowable  annual cut of 68,534 Mcf. (It L 
r 

Area Volume Allotment Check reaults In the annual yield being reined 

7.1" dbh close utilization less decay (4" top d.1.b.). (Table A-6) 

Mjustaent for Nan-recoverable L o ~ ~ e s  
Mature and Immature Acreage 
Residual, N.S.R.,  N.C.l 

1,440,392 ac. 

Total  Productive Area 
96,'462 ac. 

C r o w  Lend Suitable for 
1,536.854 ac. 

Alienation 4.049 ac. 
Total Acreage Available for 

Alienations 1,541.303 ac. 
Minus  Allovance for Alienations 97,'OOO ac.  (page 2 7 )  

1,444.303 ac. 
Other Losses 

LORKinK Roads 6.000 BC. (Dane 271 .. . 
Regen. Delay 156;340 ac. (page 28j 
Fire8 6,160 o c .  (page 2 9 )  

Area Available for Logging 
168.500 nc. 

1,275, ,803 ac. 

Staga 4' Cut at  this  stage 
Indicated Allovable Area Available for LoRRing x 

Total  Productive Area 
Gross Allowable 

Annual Cut - 
1,536.854 
" 2 7 5 3 8 0 3  x 68,534 - 56.893 Mcf. 

volume  Loeses 
Stand Treatment Loss 5% (page 2 9 )  
Indicated Allowable Cut - 56.893 x .95 - 54,048 Mcf. 
Logging to 6" top 2.16% (page 2 9 )  
Breakaga 3 . 1 3 %  (page 2 9 )  
Indicated Net Allowable Annual Cut (6" top) - 54,048 x .9471  51.189 Mcf. 

( 5 1 1 , 8 9 0  cunirs) 
_m 

Indlcated.Net  Allovable Annual Cut (4" m p )  - 54.048 x ,9687 - 52.356 Mcf. 

(523.560 cunits) 

1. Classification of forest land not currenrly supporting a co~merciel crop is 
defined 88 follnre: 

Residual Forest - Stands vhich have been disturbed 126 to 75% 

N.S.R. - Not Sufficiently Restocked - Stands di8turbed by logging, fire. insects or dillease. 

over 75% by logging, fire. insects or disease 
end have not restocked with sufiicient numbers 
of commercial species. 

stock occupying productive forest land. 

indicating that the stend has been disturbed 
over 75% but there is in*uffi.cisnc information 
to may vhether it is N.S.R. or not. 

N.C.C. 

D.S.D. - Disturbed Stocking tmvbtful - A nev category 

- Non-Comerclal Cover includes all non-merchantable 
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APPENDIX B 

Forest 
District 

Vancouver 

Prince 
Rupert 

Prince 
George 

Gross and  Net  Indicated  Allowable 
Annual Cuts for  Public  Sustained 

Yield  Units  in B.C. 

P.S.Y.U. 

Dewdney 
Kingcome 
Nootka 
Quadra 
so0 
Vancouver 

Dean B1. 2 
Dean B1. 1 

Hecate 
Queen 
Charlotte 

Babine 
Rivers  Inlet 

Bell-Irving 

Morice 
Burns  Lake 

Ootsa 
Skeena 
Smithers 
Big  Valley B1.1 
Blueberry 
Canoe 
Carp 
Crooked R. 
Finlay 
Fort  Nelson 
Kluskus 
Longworth 
Moberly 
Monkman 
Naver B1. 1 
Naver B1. 2 
Nechako 
Parsnip 
Peace 
Purden 
Robson 
Stuart Lk. 

Wapiti 
Takla 

Westlake 
Willow R. 

d.i.b. 
TOP 

inches 

6 
6 
6 
6 
6 
6 

6 
6 
6 

6 
6 
4 
6 
4 
4 

4 
4 

4 
4 

4 
6 

4 
4 
6 
6 

4 
4 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

- 

Indicated All0 
Gross 
Cunits 

746,080 
804,000 

1,034,670 
550,670 

361,330 
273,110 

566.670 
74.670 

1,153,330 

666,200 
684,000 
547,690 
192,310 
370,000 
343.080 
792,310 

1,253,850 
415,380 

470,000 
110,380 

510,000 
113,430 

1,864,620 
270,000 

545,000 

384,09p 
454,66b 
266,670 
57,430 

803.770 
104.380 

330,770 
348,250 
226,670 

510,650 
162,660 

501,650 
798,660 

246,150 
153,620 

- 

ble  Annual  Cut 
Net 

Cunits 

559,560 

413,000 
603,000 

776,000 
271,000 
17.9,240 

459,000 
60,480 
831,900 

499,650 
575,130 
464,390 
125,000 
264,030 
280.710 
632,780 

1,006,591 
315,110 
83,304 
305,500 
87,340 
341,700 

1,212,000 
180,900 

408,750 

295,030 
107,000 

303,910 
205,340 
41,516 

556,620 
75,456 

221,620 
269,110 
174,540 

385,000 
125,240 

642,260 
390,840 
164,920 
119,130 

Deduc- 
tions 

% 

25 
25 
25 

25 
25 

34 

19 
19 
27 

25 
16 
15 
35 
29 

29 
18 

20 
24 
25 
35 
23 
33 
33 
35 
25 

23 
33 
23 
28 

33 
28 

33 
23 
23 

25 
23 

20 
22 
33 
22 

Cont . 
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APPENDIX  B,  continued 

Forest 
tions Net ' Gross d.i.b.  P.S.Y.U. District 
Deduc-  Indicated  Allowable  Annual  Cut Top 

inches 

Big  Valley 
28 177,813 250,000 4 Big  Bar Cariboo 

% Cunits Cunits 

B1. 2 4 91,950 69,390 

29 154,850  203,750 4 Williams Lk. 
21 317,161 401,470 4 S tum 
24 523,560 685,340 4 Quesnel  Lk. 
27 355.070 488,570 4 Narcosli 
33 337,036 505,150 4 Lac  La  Hache 
23 208,250 271,190 4 Cottonwood 
30 253,327  361,895 4 Chilko 
23 52,020 68,000 4 Bowron 
24 

Arrowhead 4 67,210 60,000 30 
Cranbrook 4 330,770 248,333 25 
Creston 4 176,920 136,228 23 
Edgewood 30 71,050 loo,obo 4 
Fernie 4 260,000 200,200 23 
Granby 4 162,860 115.712 29 
Kettle 4 204,610  145,375 29 
Kinbasket 4 374,670 310,250 18 
Lardeau 

23 90,120 118,640 4 Windermere 
23 166,505 225,330 4 Upper  Kootenay 
35 86,605 132,860 4 Slocan 
28 124,494  175,220 4 Salmo 
29 62,000 88,570 4 Nakusp 
26 366,160 497,110 4 

Kamloops Adam 4 211,430 175,487 17 
Ashnola 4 - 104,871 
Barriere 4 128,570 91,349 28 
Barton  Hill 4 50,550  43,200 14 
Big  Bar 4 
Botanie 4 194,840 144,370 26 
Eagle 4 151,830 106,170 30 
Kamloops 4 176,920  117,298 

27 259,210 363,070 4 Okanagan 
28 142,037 198,570 4 North  Thompson 
24 87,940 115,711 4 Niskonlith 
17 137,359 164,600 4 Nicola 
28 120,341 167,140 4 Nehalliston 
34 

Salmon  Arm 4 57,140 40,486 29 
Shuswap 4 234,290 173,375 26 
Similkameen 4 315,910 248,116 21 
Spallumcheen 4 401,490 322,116 20 
Yalakom 4 321,430 231,751 30 

I 

- 

- - - 

Raft 29 132,963 187,440 4 
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APPENDIX  C 

Allowable Annual  Cut Calculations 
Progress of Forest Inventory  and 

The  Public  Sustained  Yield  Units of the Province are segregated  below 
into  three  categories which indicate  the  level  of  inventory  and  cut 
calculations. as of July  1975,  as  follows: 

1) Surveyed  and  calculated  to  Class "B" Standard 
2) In process of reinventory  and/or AAC calculation 
3)  Not yet  surveyed  into  Class "B" Standards 

Vancouver  Forest  District 
1) Dewdney  1962-63 

Nootka  1969 
Class  B 
Class  B (not  yet  released) 

still in use) 
I, 1959  Maintenance  (this  figure 

Quadra 1966-67-68  Class B 
so0 1964 
Vancouver  1970 

It 

I, 

2) Kingcome 
Seymour Portion 1961  Class  B 
Broughton  Portion 1971 " 

Cape  Scott Portion 1974 " Calculation  of AAC 
expected  winter  1975 

3) NIL 

Prince Rupert  Forest  District 
Coast 

1) Dean 1962-63  Class  B 
Hecate 1964-65 11 

Queen  Charlotte 1967 I, 

Rivers  Inlet 1968 11 

2) NIL 

3) NIL 

Interior 
1) Burns  Lake PSYU 1964 

Ketchika 1973 
Klappan 1972 
Morice 1972 
Ootsa 1965 
Skeena 1966 
Smithers 1966 
St  ikine 1970 

Class  B 
11 
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Prince  Rupert  Forest  District,  Interior  cont. 

2) Alsek  1975  Class B 
Pre  1958  information  now in use. 
No  date  for  AAC  calculation. 

1958-60  Maintenance  Survey 
infomation now  in  use. 
Recalculation  of  AAC  expected 
spring  1976. 

Pre  1958  information  now  in  use. 
Recalculation  expected  fall  1975. 

Pre  1958  information  now  in  use. 
No  date  for  AAC  calculation. 

Pre 1958 information  now  in  use. 
No  date  for AAC recalculation. 

Babine  1974 Class B 

Bell-Irving 1973  Class B 

Dease  1975  Class B 

Taku 1975  Class B 

3) Boundary  1973  Class B covefa,  southern  213 of 

1975  Class B cover8  northern  113  of 
unit . 
unit . 
Pre  1958  information  now  in  use. 
No  indication  as  to  when  AAC  will 
be  recalculated,  but  probably 
1977. 

Prince  George  Forest  District 

1) Big  Valley  PSYU  1969 
Blueberry 

Class B 
1964 

Finlay  1972 I, 

Fontas  1970 
Ft.  Nelson  1969 I! 

Kotcho  1970 I ,  

Liard  1972-73 , I  

Longworth  1971 ,, 
Moberly  1970 I ,  

Monkman 1966 I t  

Naver  1969 8 ,  

Nechako  1962 u t  

Parsnip  1965 I, 

Peace  1972 I ,  

Purden  1967 I ,  

Sikanni  1971 I ,  

Stuart  Lake  1970 I t  

Takla  1971 11 

Wapiti  1969 11 

Westlake  1961 I ,  

Willow  River  1969 I ,  

9 0  

11 
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Prince  George  Forest  District,  continued 

Crooked  River 1973 

Robson 1974 

2) Canoe PSYU 1974 Class B 
Pre 1958 information  now  in  use. 

mid 1976. 
Recalculation  of  AAC  expected 

1959-60 Maintenance  Survey 
information  now  in  use. 
Recalculation of AAC  expected 
August 1975 

information  now  in  use. 
1960 Maintenance  Survey 

Recalculation  of  AAC  expected 
July 1975 

1959 Maintenance  information 
now  in  use. 
Recalculation  of  AAC  expected 
late  spring 1976. 

Carp 1973 Class B 

Class B 

Class B 

3) Prince  George 
S . S . A .  All  pre 1958 information  used. 

1) Big  Bar  PSYU 
Big  Valley 
Bowron 
Chilko 
Cottonwood 
Lac  La  Hache 
Narcosli 
Quesnel  Lake 
s tum 

Cariboo  Forest  District 

1962 
1969 

Class B 

1967 
1966 
1969 
1972 
1961-65 
1971 
1964-66 

I, 

11 

11 

11 

I t  

11 

I, 

I, 

2) Williams  Lake 1973 Class B 
1960 Maintenance  information 
now  in  use. 
Recalculation  expected  fall 
1975. 

3) NIL 

Kamloops  Forest  District 

1) Adams  PSYU 1968 
Ashnola 1969 

Class B 

Barriere 1967 
Barton  Hill 1970 

11 

I, 

,I 
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Kamloops  Forest  District,  continued 

Botanie  1970 
Big  Bar 1962 
Eagle 197 1 

Nicola 
Nehalliston  1965 

1970 
Niskonlith  1968 
North  Thompson  1967 
Okanagan 1964 
Raft 1967 

Shuswap 
Salmon  Arm  1962 

1963 
Similkameen 
Spallumcheen 

1969 
1972 

Yalakom  1965 

2) NIL 

3) NIL 

Nelson  Forest  District 

1) Arrowhead PSYU 1962  Class B 
Cranbrook  1964 , I  

Creston 
Edgewood 

1973 
1967 

Fernie  1963 
Granby 1967 I, 

Kettle  1963 
Kinbasket 1968 I, 

Lardeau 
Nakusp 

1969 11 

1967 
Salmo  1962 
Slocan  1967 II 

Upper  Kootenay  1965 11 

Winderemere  1961-68 I ,  

11 

I, 

11 

I, 

11 

I ,  

2) NIL 

3) NIL 
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P L ~ . 1 6 L ~ 0 0 1 1 * 9 S O R I I T * P C I N D I H ~ ~ T O  

THE  DISTRICT  FORESTER OFFICE OF DISTRICT FORESTER 

..................................................... 
emrmn COLUMBIA 

mtPaOnwlO(mmm"*au .............................................. . mr -HIO a 

- ...., 19 

DEPARTMENT  OF LANDS. FORESTS, AND WATER  RESOURCES 
FOREST  SERVICE 

File: M. P.S.Y.U 

Dear Sir(s): 

Reference is made to your timber sale operations in the above-mentioned public sustained-yield unit 

The period January 1, , to Deccmber 3 I ,  , has been desigaated as your 
five-year cut-control period with regard to the above-noted timber sale operations. 

The extent of your operations in any one year must be within fifty  per cent (50%) of the sum  of both your allowable annual 
cut and any approved close-utilization increase. and in the designated five-year wnIrol period must be wilbin ten per cent (10%) 
of the s u m  of both your total allowable cut and any approved close-utilization increasc for the  same period. 

Our records indicate that your allowable annual cut and production remrd in the above-noted unit since the start of thc 
above mentioned cut-control period are as follows: 

Volumes in Cunits 
19 19 19 19 

Allowable annual  cut at December 31 
Adjustment: 

(a )  Undercut/overcut 
( b )  C.U. mcrease 
( c )  Other 

Allowable annual  rate of cut 
Total cut 

your records do  not a w e  with this figure, pleasc advise. 
Please note  the  actual  cut billed bctwwn January I end December 31 of 

19 Total 

Wa8 cubic feet. I f  
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