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Preface

The dem and from  private forestry for guidance on paym ent o f 
w orkers has increased enorm ously  over the past few years and  the 
Forestry  C om m ission has been m eeting this dem and by giving 
enquirers copies o f  its S tandard  T im e T  ables and  O u tp u t G u id es. The 
indiscrim inate issue o f  these tables is how ever likely to  cause m ore 
problem s than  it solves, particu larly  w here the user has little ex
perience o f  using such tables as a basis for incentive paym ent, or, 
w hat is worse, he uses ou tdated  tables.

T o m eet these needs, it has been decided to  publish cu rren t tables in 
the form  o f a Forestry  C om m ission B ooklet every few years. This 
issue is dated  1978; users are strongly recom m ended in their own 
interests to  replace it by the next edition  as soon as it is available. 

It will be appreciated  th a t som e know ledge o f  w ork study and 
particu larly  its app lication  to  the field o f  incentive paym ent is o f 
value in using these tables. Some guidance is given in this Booklet 
but readers who feel they need m ore guidance are advised to  read 
F orestry  C om m ission Bulletin N o . 47 W ork S tudy in Forestry. F o r 
those who need m ore personal advice, they can con tac t the Forestry  
C om m ission W ork  S tudy H eadquarters  o r the nearest W ork  Study 
Team  Leader whose addresses are given on p xxxi. It is regretted 
th a t only lim ited advice can be given; the staff are no t norm ally 
available to  undertake  con trac t w ork study.

T he F o restry  C om m ission is publishing these tables as a service to  
private forestry. It disclaim s responsibility  for any inaccuracies in 
them  and  for any losses w hich m ay arise from  their use.

Alice H olt, H ants.

D ecem ber 1978
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W hat is Standard Time?

The to ta l tim e required to  com plete a jo b  is a com bination  o f :
(i) d irect w ork
(ii) indirect w ork
(iii) rest

T aking  these in tu rn :
(i) Direct work (also know n as ‘Cyclic W o rk ’) is the specific jo b  

to  be done, for exam ple, in hand  weeding it is the actual 
cu tting  o f the w eeds; in th inning it is felling and delim bing a 
tree. D uring  the p rep ara tio n  o f S tandard  Tim es, this w ork is 
tim ed in detail and  relationships betw een the tim e taken  and 
those factors which determ ine the w ork con ten t o f  the  jo b  
(the volum e o f  the tree, weed type, etc) are established.

(ii) Indirect work (also know n as ‘O ther W o rk ’) consists o f  those 
things w hich are no t done directly to  the trees (or, in weeding, 
to  the weeds) bu t w hich have to  be carried  ou t all the sa m e ; 
such things as sharpening  hooks, refuelling m achines, etc. 
These will also have been tim ed during  studies. Ind irect w ork 
is usually expressed as a percentage o f  d irect w ork.

(iii) Rest is necessary in all form s o f  w ork, particu larly  the heavy 
m anual w ork found in forestry. T he heavier the w ork, the 
m ore rest is required . T he am o u n t o f  rest w hich should  be 
taken  in each jo b  is calculated from  tables based on ex
perience in a variety  o f  industries including forestry, and 
checked against the rest actually  taken  by m en during  tim e 
studies. S tandard  T im e Tables and O u tp u t G uides include 
rest allow ances based on factors such as energy ou tpu t, 
posture , m otions, noise and  v ib ration , d irt and  toxic fumes, 
etc. R est is expressed as a percentage o f  the  to ta l w ork, ie 
d irect w ork plus indirect w ork, to  be done. *

These three factors added together give S tandard  Tim e, the tim e in 
w hich a jo b  can be done by an  average skilled and properly  
tra ined  m an.





Presentation of Standard Time to Men and 
M anagem ent—Standard Time Tables

All S tandard  T im e Tables have stan d ard  headings:

Standard Times for Clearfelling 
Norway spruce—Chainsaw Felling 
and Snedding 
(W ales and Borders)

Title o f  table
A rea w here the 
Studies were carried out

Section XVIII

N o 29

Section N u m b e r— 
(see p. xxxv) 
n o t e :

Section N um ber 
+  T able N um ber 
give the reference 
n um ber for the 
table eg X V III/29

T able N u m b e r -----
w ithin the Section

T he tim e for the jo b  is presented in the form  o f  a S tandard  T im e 
T able which, in the Forestry  C om m ission, is always laid ou t in the 
sam e form . It con tains seven parag raphs in the following o rd er:
(1) C ond itions
(2) Job  Specification
(3) Tools and E quipm ent
(4) A llow ances
(5) M ethod  o f selecting the S tandard  Tim e
(6 ) Tables o f  S tandard  Tim es
(7) M odifications and  varia tions to  the S tandard  Tim es.
Each o f  these is now  considered in tu rn .

IX



1 Conditions
T he physical conditions under which a particu lar jo b  is carried  out 
affect the tim e taken. In industry, conditions are usually controlled 
and  can be modified to  suit the w ork. In forestry som e conditions 
canno t be a lte re d ; for exam ple, the slope o f  the ground . O thers can 
be affected by earlier decisions by m anagem ent; as, for exam ple, the 
am o u n t o f  b rash ing  will affect the times for thinning.

Hence, in every case a broad  classification o f conditions to  which 
the standard  times are applicable is given and  a tten tion  is d raw n to 
likely variations in conditions w hich may cause altera tions to  the 
standard  times. The unm odified conditions them selves are not 
necessarily constan t for a given o p era tio n ; for exam ple, th inning 
times for spruce would assum e the presence o f  som e drains while 
tim es for pine in east England w ould not.

I f  all the conditions described are no t present then either som e 
m odification m ay be necessary (as given in the last parag raph  o f  the 
table) o r the times may no t apply to  tha t job .

In short, the ‘C o nd itions’ parag raph  tells the w orker w hat he can 
expect to  find when he goes into the com partm en t to  do the w ork 
laid dow n in the jo b  specification.
F o r exam ple, for clearfelling N orw ay spruce (Table X V III/2 9 ): The 
S tandard  Tim es apply to stands clearfelled under the following 
co n d itio n s :

(a) The volum e o f the average tree is determ ined by the tariff 
system . W hen in stands previously crow n th inned  it is neces
sary to  sub-divide the dbh  d istribu tion  (see F o restry  C om 
m ission Booklet 36 parag raph  26 (ix) page 12); a different 
average tree size should be used for each sub-division when 
calculating the S tandard  Times.

(b) The brash ing  percentage is at least 90% o f  the  m easurab le trees 
(see parag raph  7c).

(c) F lo o r conditions are average for the species, ie norm al 
am ounts o f  lop and  top  from  thinnings, little g round 
vegetation, few rocks, norm al drainage patterns. Slopes up to 
25% for areas from  which the felled trees are rem oved during 
felling (Table 6 B) and up  to  35% for o ther areas (Table 6 A).

(d) O ne m an w orking.

2 Job Specification
Q uality  standards m ust be laid dow n and adhered to. I t is ju s t as 
im portan t to  see th a t excessively high and thus expensive standards 
are no t set as it is to  see th a t lower standards do no t creep in u n 
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noticed. The inspection o f  w ork is a prim e function o f  ju n io r 
supervisors and they should receive guidance as to  the correct 
s tandard  required. The jo b  specification frequently becom es a co n 
dition  for the next o p e ra tio n ; for exam ple, 'Poles m ust be extracted 
and  piled with their bu tts toge ther’ is an  aid to subsequent cross
cutting. The balancing o f tasks to  give the lowest overall costs is an 
im portan t part o f  the original m ethod study.

A supervisor may well decide th a t a w orker who has failed to  meet 
the required jo b  specification (quality standard) m ay no t be due to 
receive the full rate for the jo b  u n til‘ the required standard  has 
been met.
An exam ple o f  a Job  Specification for clearfelling N orw ay spruce, 
from T able X V I11/29, is:

The S tandard  Tim es apply to  the following w ork :
(a) Trees to  be felled in the d irection  m ost suitable for extraction  

or as directed by the supervisor.
(b) S tum ps to  be cut as low as possible.
(c) Branches and brashing and p run ing  knots to be cut off flush 

with the stem o f the tree, snedding w ith the chainsaw . Sm aller 
trees will be tu rned  from  the tip for snedding the undersides. 
Larger trees (above abou t 0-25 m3) will norm ally only be 
snedded as thorough ly  as is possible w ithout tu rn ing  them  (but 
see parag raph  7g).
N .B .: W hen bigger trees are crosscut at stum p into one or m ore 
pieces o f  tim ber and a top, it is usual to tu rn  the pieces to  sned 
their undersides after crosscutting. Because it is easier to  sned 
the branches after the pieces have been turned  no extra time 
allow ance is norm ally necessary for the extra tu rn ing  involved 
(but see parag raph  7h). The crosscu tting  should be paid for 
separately.

(d) Lop and  top  to be cleared from  m ajor racks, roads and m ain 
drains as required  by the supervisor.

(e) T ops to  be cut off at a d iam eter o f  7cm .
(0  T ops to  be cut into lengths not exceeding l-2m .
(g) All cuts including the felling cut to  be m ade as squarely across 

the tree as possible.
(h) Buttresses to  be rem oved w ith the chainsaw  after felling.
(i) S tum ps to  be treated  im m ediately after felling.

N.B. T reating  stum ps requires extra S tandard  T im e—see p a ra 
graph  7f. In som e tables, this p arag rap h  is expanded by an 
A ppendix which gives the m ethod  o f w orking. It is hoped that



by the tim e the next edition  o f this Booklet appears, all tables 
will contain  such an A ppendix.

3 Tools and Equipment (including safety equipment)
It is essential tha t the correct equipm ent be available including bo th  
gear w hich is required occasionally and those items which are needed 
regularly. It is also essential tha t a high standard  o f tool m aintenance 
is achieved and m aintained. This parag raph  also specifies the safety 
equipm ent and clothing necessary.

F o r exam ple, for clearfelling N orw ay spruce (Table X V III/29):
(a) Lightw eight an ti-v ibration  chainsaw  o f an approved  pattern  

and suitable for chainsaw  snedding, together w ith spares and 
m aintenance tools.

(b) Breaking b ar which m ay have a can t-hook  a ttachm ent.
(c) 13cm plastic felling wedges as required.
(d) W hen larger trees are tu rned  from  the bu tt, o r tim ber pieces are 

tu rned  after crosscutting, a can t-hook  o r b reaking  b a r w ith 
can t-hook attachm ent (see (b)).

(e) I f  trees are crosscut at stum p, Spencer or B ushm an’s logger’s 
tape and pu lphook.

(f) Suitable equipm ent for stum p treatm ent.
(g) T he following protective c lo th ing:

Safety H elm et BS2826, 2095 o r 5240 
Eye Pro tection  
E ar D efenders
G loves incorpora ting  ballistic nylon lining on back o f  left 

hand 
N ylon leg guard
Safety boots incorporating  inner ballistic nylon guard .

N .B . Safety requirem ents can  c h an g e ; a lte ra tions will be noted in 
new editions o f  this Booklet.

4 Allowances
In the standard  times, allow ances are m ade for ancillary tasks such 
as too l m aintenance, w alking from  one site to  ano ther, coun ting  and 
checking w ork, etc. These together w ith a sm all allow ance for co n 
tingencies are usually expressed as a percentage o f  the basic time 
for the particu lar jo b . This ‘o ther w ork ’ allow ance and the rest 
allowed is stated . A rem inder is given to  m anagem ent th a t an 
incentive allow ance m ust be included in the Price per S tandard



M inute  and  guidance is given on paying for w orker-ow ned tools. 

'F o r exam ple, for clearfelling N orw ay spruce (Table X V III/2 9 ):
Included in the Standard Tim es:
(a) F o r contingencies and w ork o ther than  th a t perform ed on 

individual trees, eg refuelling and day to  day m aintenance o f 
the saw, clearing lop and to p  from  rides, etc, 23% o f  the time 
spent on clearfelling.

N .B . M echanical b reakdow ns to  the saw in excess o f  15 m inutes
are no t included in the allow ance and should  be paid  for at
tim e rates.
(b) F o r personal needs and  rest, 25% o f the to ta l w ork ing  time.

To he included in the Price per Standard M inute:
(c) The ap p ro p ria te  incentive allow ance.
(d) F o r calculating  the paym ent for w orker-ow ned chainsaw s, 

chainsaw  u tilisation  is 70% o f the to ta l w orking tim e when the 
chainsaw  is runn ing  during  stum p trea tm en t or w hen stum ps 
are no t treated . W hen the saw is not running  during  stum p 
trea tm en t chainsaw  utilisation  is 70% o f the s tan d ard  tim e for 
felling or abou t 65% o f  the to ta l w orking time.

In fo rm ation  on how  to  calculate the Price per S tandard  M inu te  is 
given on page xxi.

5 Method of Selecting the Standard Time
The user is to ld  how  to gain en try  to  the tables o f  s tan d ard  times 
and w hat m easurem ents he will need to  take beforehand . The skills 
o f  the w ork study m an and  the statistician  com e together here in 
deciding w hich param eters to  use to  gain the m axim um  degree o f  
exp lanation  o f  varia tion  bu t a t the sam e tim e no t requiring  the 
m anager to  carry  ou t m easurem ents w hich he m ay no t need for 
o ther purposes. F o r exam ple, it is in order to  p roduce a tab le  giving 
tim es per tonne for loading w here the p roduce is weighed for 
subsequent invoicing o f  the custom er b u t it w ould be quite w rong 
to  insist on all branches o f  a tree being m easured so th a t the w orker 
can be paid  for snedding as this m easurem ent is o f  no o ther value 
to  the supervisor.

F o r  exam ple, for clearfelling N orw ay spruce (Table X V III/29):
(a) Different W orking System s

Tw o quite distinct types o f  harvesting operations are covered 
by the s tan d ard  tim es: o ther types m ay be th o u g h t o f  as 
in term ediate.



(i) Felled trees not extracted im m ediately after felling. W hen 
felling and ex traction  are tw o separate operations d one  at 
different tim es the feller is w orking for m ost o f  the tim e 
betw een felled trees: and  these and  the lop and  top  
caught betw een them  are a considerable h indrance during  
snedding. This type o f  w orking often occurs on slopes 
w here it is followed by doub le-d rum  w inch ex traction  
bu t m ay occur elsewhere. F o r this type o f  w orking use 
T able 6 A.

(ii) Felled trees extracted  im m ediately after felling. This 
usually occurs when the feller is w orking along a face 
or on m ore th an  one sho rt face and  extraction  is close 
enough behind him for the g round  to  be cleared o f  felled 
trees before he starts along the face a g a in ; bu t it m ay also 
occur w ith o ther system s. F o r m ethods w here the cu tter 
is w orking for m ost o f  the tim e stand ing  on lop and  top  
b u t on g round cleared o f  previously felled trees use 
T able 6 B.

(iii) In term ediate  betw een (i) and  (ii). Som e felling m ethods 
are interm ediate betw een the tw o m ain  types. F o r  such 
felling see p a rag rap h  7a.

(b) Trees should  be tariffed by the m ethod  described in F orestry  
C om m ission B ooklet 36.

(c) T o  select the S tandard  T im e from  T able 6 A or T able 6 B select 
the  ap p ro p ria te  average volum e or volum es for the stand  and 
read off the S tandard  Tim e(s) from  colum ns (ii) a n d /o r (iv).

6 Tables of Standard Times
These tables form  the central feature o f  each schem e bu t are only 
valid w ithin the conditions, jo b  specification, w ork ing  m ethod  and 
m ethod o f evaluation described.
F o r exam ple, for clearfelling N orw ay spruce (Table X V III/29):

6 A Standard Times fo r  clearfelling Norw ay spruce— 
fe lle d  trees not extracted  im m ediately after fe lling

Volum e o f  S ta n d a rd  T im e V olum e o f  S ta n d a rd  Tim e
A vera g e  Tree p e r  T ree A vera g e  T ree p e r  Tree

in m 3 in M in u tes  in m 3 in M in u tes

0-04
0-06
0-08
0-10

4-17
4-74
5-29 
5-83

0-72
0-76
0-80
0-84

17-32
17-77
18-19 
18-59

xiv



6 A — continued

V olum e o f  
A vera g e  Tree  

in in3

S ta n d a rd  Tim e  
p e r  Tree  

in M in n ies

V olum e o f  
A vera g e  Tree  

in m 3

S ta n d a rd  Tim e  
p e r  Tree  

in M in u tes

0 - 1 2 6-36 0 - 8 8 18-96
0 1 4 6-87 0-92 19-31
0 1 6 7-38 0-96 19-64
0 1 8 7-87 1 -0 0 19-95
0 - 2 0 8-35 1-04 20-23
0-24 9-28 1 -08 20-50
0-28 10-16 1 -1 2 20-75
0-32 1 1 - 0 0 116 20-99
0-36 11-80 1 -2 0 2 1 - 2 1
0-40 12-56 1-24 21-41
0-44 13-27 1-28 21-61
0-48 13-95 1-32 21-79
0-52 14-60 1-36 21-96
0-56 15-21 1-40 22-13
0-60 15-78 1-44 22-29
0-64 16-33 1-48 22-44
0 - 6 8 16-84 1-50 22-52

6 B Standard Times for clearfelling Norw ay spruce- 
fe lled  trees extracted  im m ediately after fe lling

Volum e o f S ta n d a rd  Tim e V olum e o f S ta n d a rd  Tim e
A vera g e  Tree p e r  Tree A ve ra g e  Tree p e r  Tree

in in3 in M in u tes in m 3 in M in u tes

0 04 2-69 0-52 11.90
0-06 3-23 0-56 12-37
0-08 3-75 0-60 12-80
0 - 1 0 4-26 0-64 13-19
0 - 1 2 4-76 0 - 6 8 13-55
0-14 5-24 0-72 13-88
0 1 6 5-70 0-76 14-17
0-18 6-15 0-80 14-44
0 - 2 0 6-59 0-84 14-68
0-24 7-43 0 - 8 8 14-90
0-28 8 -2 1 0-92 15-10
0-32 8-94 0-96 15-27
0-36 9-62 1 -0 0 15-42
0-40 10-26 1-04 15-56
0-44 10-85 1-08 15-68
0-48 11-40 1 -1 0 15-74

xv



7 Modifications and Variations to the Standard Times
Once the m ain variables have been found and  a table o f  S tandard  
T im es produced , it is generally possible to  predict w hat will happen  
if certain  o ther subsid iary  factors c h an g e ; for exam ple, if there are 
bram bles in a stand to  be th inned  or if p lants to  be weeded are 
very sm all. Such differences can be allowed for as fixed or percentage 
altera tions to  the S tandard  Tim es. The accuracy o f  the allow ances 
for m odifications and varia tions is som etim es less th an  th a t o f  the 
M ain  S tandard  T im e T able  and  they are only to  be applied when 
the prevailing conditions or jo b  specification differ from  those listed 
in parag raphs 1 and 2  o f  the table.
F o r  exam ple, for clearfelling N orw ay spruce (Table X V III/29):

(a) Other Types o f  Felting
■Besides felling on to  g round w here all the previously felled 
trees are still lying and  felling on to  g round from  w hich the 
felled trees have been extracted, there are also felling m ethods 
in term ediate betw een these tw o extrem es. F o r such areas the 
times in T able 6 A should be reduced by up to  20% in steps o f  
5% according to  the superv iso r’s estim ate o f  the snedding 
difficulty. The tim es for felling on to  areas w ith no  previously 
felled poles on the ground (Table 6 B) are approxim ately  20% 
below  those in T able 6 A for trees larger th an  0-2 m 3, and 
m ore th an  2 0 % less for sm aller trees.

(b) Ground Conditions
W here g round conditions are difficult because o f  rocks, deep 
drains or excessive steepness (eg slopes in excess o f  35%) add 
up  to  10% to  the S tandard  Tim es in steps o f  5%. 
Exceptionally  for extrem ely difficult conditions, an  add itional 
15% m ay be justified.

(c) Brashing Percentage
I f  the percentage o f  trees brashed is less th an  90% the brashing 
o f  all m easurable unbrashed  trees should  be paid  for. The tim e 
for chainsaw  brash ing  (or m inim al brash ing  and  ex tra  snedding) 
is 0-75 SM s per tree.

(d) Unmeasurable Trees
I f  unm easurab le  trees are felled and  cu t up into l-2 m  lengths 
the  S tandard  T im e for this opera tion  is 1-00 SM s per stem . 

N .B . E x tra  brash ing  and  the d isposal o f  unm easurab le  trees m ay be 
paid  for separately  from  the felling o f  the crop. A lternatively, 
the to ta l tim e for brash ing  a n d /o r the felling and  d isposal o f 
unm easurab le  trees m ay be w orked ou t and divided by the 
num ber o f  the crop  trees, the resulting figure being added  to  the



S tandard  T im e per tree, and this m ethod  is to  be preferred.
(e) M oving Tips to R acks, Disposing o f  Lop and Top

F o r m oving the tips o f  felled trees to  an  ex traction  rack  and 
clearing lop and  top  from  the rack w hen this is done in 
clearfelling areas to  facilitate ex traction , add 0 1 0  SM s per tree 
to  all trees.

(f) Stum p Treatment
F o r applying nitrite , po lybor or u rea to  the  stum p 
im m ediately after felling (including fetching chem icals, filling 
cans, etc).
A dd 0-40 SM s per tree for trees up to  0 1 8  m 3.
A dd 0-60 SM s per tree for trees from  0 1 8  to  0-72 m 3.
A dd 0-80 SM s per tree for trees over 0-72m 3.

(g) Turning Trees fo r  Snedding
T he norm al m ethod  o f  snedding trees w hich are too  large to  be 
tu rned  from  the to p  is to  sned them  as thorough ly  as is possible 
w ithou t tu rn ing  them . W hen it is considered necessary to  tu rn  
such trees from  the b u tt using a can t-hook  add  5% to  the 
felling S tandard  Tim es.

(h) Turning Timber fo r  Snedding
W hen trees are crosscut a t stum p into one or m ore pieces o f 
tim ber and  a pole it is usual to  tu rn  the pieces during  snedding. 
N orm ally  this w ork  is covered by the S tandard  Tim es, bu t in 
difficult cond itions o r w hen trees w ith a volum e o f  m ore than  
0-75 m 3 or pieces o f  m ore th an  0-25 m 3 are being crosscut an 
add ition  to  the felling times m ay be necessary. W hen in such 
conditions it is considered essential to  tu rn  the timber to 
ensure an adequate  stan d ard  o f  snedding. A d d  5% to  the felling 
S tandard  Tim es.

(i) Trees Snedded to Top D iam eters less than 7 cm
W hen cu tters are required  to  sned poles beyond 7cm  top 
d iam eter add itions should  be m ade to  the S tandard  Tim es as 
show n in the tab le  below. The ex tra  tim e for snedding to  the 
average cut-off diam eter should  be added to  all trees.

Snedding fro m  7 cm top diameter Standard time per tree

N.B. These tim es should  no t be used for trees averaging m ore than  
0-20m 3 in volum e to  7cm .

to
6 cm to p  diam eter 
5 cm to p  d iam eter 
4cm  to p  d iam eter 
3 cm to p  d iam eter

in m inutes 
0-31 
0-58
0-84
1-08



Drift
S tandard  times are subject to  a phenom enon term ed ‘d rif t’. In  o ther 
w ords, as tim e passes m inor changes take  place each o f  w hich taken  
individually is unlikely to  be observable using a stopw atch , bu t 
w hich together have a significant effect. The w orkers them selves 
find slightly better ways o f  doing  the jo b , chainsaw  m anufactu rers 
m ake m inor im provem ents to  their p roducts, m ore tra in ing  is 
given, etc. The overall effect is th a t the times becom e slack. The 
tim e study m an can carry  ou t check studies at intervals to  determ ine 
the extent o f  d rift and generally speaking it is usual to  restudy 
m ajor S tandard  Tim e Tables a t three-yearly intervals.

O utput Guides
Tim e study is expensive and the degree o f  study necessary to 
p roduce a statistically validated  table o f  standard  tim es for a m ajor 
o pera tion  (such as th inn ing  Sitka spruce) can n o t be justified for 
an opera tion  such as peeling by a C am bio  peeler as so few o f these 
m achines are in use in the U nited  K ingdom . Tables w ith a lower 
precision, called O u tp u t G uides, are produced  in these instances. 
These O u tp u t G uides nevertheless are o f  considerable value to  forest 
m anagers and  to  m ore senior staff no t only for paym ent purposes 
bu t also for p lanning. They are no t usually subjected to  the same 
degree o f  restudy as S tandard  T im e Tables are.

O u tp u t G uides are p ro d u c e d :
(a) W hen for any reason it has no t been possible to  gather 

sufficient d a ta  to  enable a full S tandard  T im e T able to  be 
produced.

(b )W hen  the expense o f  p roducing  a full S tandard  T im e Table 
is no t justified  because o f  the local* n a tu re  o f  the w ork or 
because the w ork is a m inor opera tion  in the coun try  as a 
whole.

(c) W hen guidance is required  by m anagem ent quickly (ie before 
the full studies can be com pleted) for exam ple, w here early 
guidance is needed on tim es for a new w orking  m ethod . A fter 
fu rther studies such a guidance table m ay be replaced by a 
full S tandard  T im e Table.

(d) W hen  d a ta  collected in one area  (and perhaps published as a 
S tandard  T im e Table) is m odified by W ork  S tudy B ranch  for 
use in an o th er area w ithout a full p rogram m e o f  studies.

*N ote: O u tp u t G uides o f  purely local significance are  no t rep ro 
duced in this publication .



O u tp u t G uides are sim ilar to  S tandard  Tim e Tables b u t p a ra  6  may 
give the likely o u tp u t per h ou r in term s o f  quan tity  o f  w ork 
achievable instead o f  the tim e for the jo b .

All O u tp u t G uides have stan d ard  headings:

Output Guide— Clearing Windblown 
Scots and Corsican Pine 
East England

Section

N o

X V III

kG12

Title o f  table
A rea w here the 
Studies were carried  out Section N um ber — 

(see p. xxxv). 
n o t e :

Section N um ber 
+  G uide N um ber 
give the reference 
num ber for the 
guide.
This one is 
X V III/G 12

G uide N um ber —  
w ithin the Section

The p a rag rap h  num bering  system  is the sam e as for S tandard  Tim e 
Tables bu t p ara  6  som etim es gives the tim e for the jo b  (as w ith a 
S tandard  T im e Table) o r it gives the o u tp u t per h ou r or per day. 
A n  exam ple o f  the la tte r for step and no tch  p lan ting  (O u tpu t G uide 
N o  X IV /G 1) is:

O utputs

S lope O u tpu t
S ite -  T rees /H ou r

D egrees %

A 0-5. 0-9 ■ 235
6 - 1 0 10-18 2 2 0

11-16 19-29 206
17-21 30-38 194

B 167

xix





Uses of Standard Time

S tandard  T im e Tables can be used for the following purposes each o f  
w hich is considered below :

(i) T o  form  the basis o f  an  incentive paym ent scheme.
(ii) T o  calculate ou tpu t.
(iii) T o  assess perform ance.
(iv) T o  calculate labour requirem ents.
(v) T o  calculate m achine requirem ents.
(vi) T o  calculate p roductiv ity  increases.
(vii) To cost an opera tion .

F rom  the fact th a t O u tp u t G uides are usually p roduced  from  fewer 
studies than  are  S tandard  T im e Tables, it follows th a t less reliance 
can be placed on their accuracy. N evertheless, w ith the proviso  th a t 
they m ay be less accurate, they can be used for the  sam e purposes 
as can  full S tan d ard  T im e Tables. In  the rem ainder o f  this 
publication , the term  ‘S tandard  T im e T ab le ’ should be read as 
including ‘O u tp u t G u id es’.

Converting Time to Rate for the Job
In  its sim plest te rm s :

T im e x m oney =  R ate  for the jo b .
I f  we therefore select the tim e for the  jo b  from  p a ra  6  (as m odified 
by p ara  7) o f  the ap p ro p ria te  table, we need only m ultiply it by an 
agreed price for a m inute o f  w ork and we have the ap p ro p ria te  rate 
for th a t unit o f  w ork.

Calculating the Value of a Minute of W ork—The.Price per Standard 
Minute
F o r illustra tion  purposes, let us assum e a weekly ra te  o f  pay for a 
skilled forest w orker o f  £40 for a basic 40 ho u r week. T he value

o f  one m inute o f  w ork is therefore  =  £0-0167 or I -67p.
40 x 60



H ow ever, if a w orker is paid  1 -67p for each m inute o f  w ork  done 
and he were an  average skilled m an, he w ould earn  £40 per week 
b u t w ould give only day-w ork ou tp u t because there  is no  incentive 
for him  to do otherw ise.

It is usual therefore to negotiate an incentive allow ance which may 
vary depending on the degree o f  skill required to  do the jo b , for 
exam ple, to  apply herbicides accurately, to  operate a processor. Let 
us assum e th a t an  incentive allow ance o f  30% has been agreed by 
m en, m anagem ent and  unions. T hen:

130
40 hours x 60 m inutes 100

n -  o* j  j  A*- * Basic W eekly pay in pencePrice per S tandard  M inute = ------------------  .—- ------- x-

 £40 x 100 ^  130  2* 17p
40 x 60 100 ~~

T he average w orker can now  earn  at least day pay plus 30%, th a t is 
£40 +  30% =  £52 per week. But this is not a ceiling to  earn ings; 
if the m an rates m ore than  100, then he will earn  m ore. F o r exam ple, 
a m an w ho rates 125 will be able to  earn  a round  £65 per week 
w hich is the equivalent o f  day pay +  62%% If  he takes less rest than  
is allowed in the  S tandard  T im e T able his pay can go up to  the day 
pay +  80% level.

Calculating the Rate for the Job—Example
I f  we find, by looking a t the  ap p ro p ria te  tab le  X V /G 10 th a t the 
tim e for w eeding one hectare o f  w oody weeds in 2 - l m x 2 - l m 
spacing using a portab le  b rush cu tte r is 1,040 s tan d ard  m inutes, then 
the ra te  for the jo b  i s :

1,040 x 2-17p =  £22-57 per hectare.

Calculating Output
I f  the S tandard  T im e for a jo b , say felling and snedding a tree, is ten 
s tan d ard  m inutes, then  the o u tp u t for an  e igh t-hour day  a t standard  
perform ance (ie for a m an  ra ting  1 0 0 ) i s :

M inutes a t w ork daily 8  hours x 60 m inutes .0 t ,
 ------=— =— :--------------- -— =   ---------;— j— =-------- =  48 trees per day
S tandard  m inutes per tree 10 stan d ard  m inutes
A  m an will no t in fact take  ten m inutes at s tan d ard  perform ance to 
fell and  sned a tree for w hich the S tandard  T im e is ten m inutes, 
b u t perhaps six-and-a-half m in u te s ; the balance is o ther w ork and 
rest taken  at different tim es during  the day.

I f  the o p era to r consistently  w orks a t m ore th an  100 rating, his ou tp u t 
will be higher. F o r exam ple: if  in the above jo b  the o p era to r rates

1 1 0 , his o u tp u t per day will be 4 8 a l1 I 0 =  5 3  trees approxim ately .



The o u tp u t as calculated above is for one m an ; if as p a rt o f  the 
specified conditions o f  the jo b , tw o or m ore m en are required  to  w ork 
together as on som e m achines, then the o u tp u t for th a t m achine is : 

M inutes a t w ork daily
S tandard  m inutes for jo b

x N u m b er o f  operators.

Calculating Performance
The actual o u tp u t o f  a less skilled or day w orker and  highly skilled 
piecew orker will differ considerably and  the o u tp u t o f  different 
w orkers felling trees w ith a stan d ard  tim e o f ten  m inutes m ight 
well range from  36 to  60 trees per day. S tandard  perform ance (ie 
th a t achieved by a skilled w orker w orking under incentive con
d itions and ra ting  100) m ay be expressed as 100. The o u tp u t given 
above can then  be expressed relative to  this and  the perform ance 
c a lcu la ted :

O u tp u t O u tp u t at 100 A ctual
achieved P erform ance Perform ance 
36 trees 48 trees 36 x jqq  _  7 5

48
60 trees 48 trees ^  x 100 =  125

48
Expressing these calculations in general term s, perform ance can be 
defined a s :

O u tp u t expressed in stan d ard  tim e x jqq 
T ime on jo b

eg w ith an o u tp u t o f  55 trees o f  ten s tan d ard  m inutes each in an 
eigh t-hour day and  one-m an w orking:

55 trees x 10 stan d ard  m inutes x  1 0 0  =  a perform ance o f  115.
8 hours x 60 m inutes 

In  forestry, m ore th an  in m anufactu ring  industries, perform ances 
over sho rt periods m ay ap p ear to  vary widely w hen in fact it is local 
varia tions in conditions w hich are responsible. H ow ever, p er
form ances over periods o f  m ore th an  a few days w hich consistently 
fall outside the lim its o f  75-130  need investigation, because the jo b  
or conditions m ay have changed or the stan d ard  d a ta  m ay have been 
incorrectly  applied.

It should  be no ted  th a t a perform ance o f  75 represents ap p ro x im a
tely day-w ork o u tpu t, while for a perform ance o f  130 to  be m ain 
tained all day even by an  exceptionally  good piecew orker is unusual. 
M anagem ent is o f  course free to  investigate lesser v a ria tio n s ; and  
on the o ther hand , it should no t be overlooked th a t ap p aren t p er
form ances outside the 75-130 lim its m ay be due to  m ore or less 
rest being taken  th an  is specified in the S tandard  T im e Table.



Calculating Labour Requirements
In  order to  calculate the labour requirem ent for a jo b  it is first 
necessary to ob tain  from  the S tandard  Tim e Table the to ta l time 
required for the jo b . I f  this to ta l is then  divided by the tim e in 
m inutes for w hich one m an m ay be expected to  w ork during  the 
period available, the result is the num ber o f  w orkers required. 
Exam ple: T o  fell and  sned 4,000 trees (o f a given species) 
average volum e 0-55 m 3 in a period o f four weeks (each o f  five 
days). H ow  m any m en are needed?
Let us assum e th a t the tim e per tree from  the app rop ria te  S tandard  
T im e T able is 14-40 standard  m inutes.

T herefore, the tim e for the stand  is 14-40 x 4,000 =  57,600 standard  
m inutes. As there are 2,400 m inutes per m an per week available,

the num ber o f  m en required  is „ . =  6  m en.
M 2,400 x 4

This gives a tigh t schedule and  assum es no lost tim e on account
o f  bad  w eather o r o ther unforeseen stoppages. I t also assum es tha t
the m en are w orking a t s tan d ard  perform ance. In  practice, they may
well exceed standard  perform ance finishing the jo b  early, and
perhaps m aking up  for m odest periods o f  lost time.

Calculating Machine Requirements
T he calculation o f m achine requirem ents is sim ilar to  th a t for labour 
b u t m ust allow  for the size o f  the team  w orking  the m achine. 
Exam ple: A  sm all depo t has a requirem ent for a m achine to  peel 
12,000m 3 o f  poles averaging 0-09 m 3 each and 8 m  long per annum . 
L im ited tim e study o f  a new peeler has produced  a standard  time 
o f  18 m inutes per 100m peeled w ith a crew o f  tw o m en. W ould this 
m achine m eet the d ep o t’s needs w ithout undue overtim e or shift 
w orking?
B earing in m ind th a t the stan d ard  tim e is for a crew  o f tw o, then  the

18tim e for the m achine per 100m is —  =  9 m inutes.
K 2

T ota l length o f  poles to  be peeled =  8 m =  1,066,667 m.

T herefore num ber o f  days required  1,066,667 x 9 _  2 qq d ayS 
J H 480 x 100m 3

T w o hundred  days, for all p ractical purposes, represent ab o u t a 
y ear’s w ork bu t it will p robab ly  be necessary to  in troduce a little 
overtim e for m achine m ain tenance and  unforeseen holdups. O n the 
evidence gleaned from  the lim ited studies done, the m anager will 
p robab ly  accept th a t the m achine will m eet his requirem ents.



Calculating Productivity Increases
O ne o f the advantages o f  long-term  w ork study is th a t it produces 
d a ta  th a t can be stored  and  recalled in the years to  com e. It can be 
stored  together w ith a sho rt cine film show ing precisely w hat the 
correct m ethod  o f  w orking is. This store is know n as a ‘d a ta  b a n k ’. 
I f  we wish to  know  how  productiv ity  has increased over say the 
last 18 years in felling a certain  species o f  tree o f  given size, then 
as long as we have stored  the 1960 d a ta , there is no  problem .

Let us ‘retrieve’ the tim e for m an to  fell trees averaging 0-2 m 3 

using a bow saw  and  an  axe (the la tte r for snedding) in 1960 and 
com pare it w ith to d ay ’s (1978) tim e for chainsaw  felling and  sn ed d in g :

S tandard  M inutes A pproxim ate  N um ber o f 
per Tree Trees per day (480 mins) 

1960 15-60 31
1978 6-72 71

Tim e saved
over 18 year period = 8 - 8 8  Increased o u tp u t= 4 0  trees per day 

W ith  an extra 40 trees being felled per day, p roductiv ity  has 
increased over 18 years by 129%. By using d iscounting  tables (as 
used by the insurance profession) we can w ork out th a t the average 
p roductiv ity  increase per annum  has been 4-7%.

Costing an Operation
T he four im portan t factors to  be taken  into account w hen costing 
an  opera tion  a r e :

* L abour C ost
* L abour O verheads
* M achine C harges
* M aterials C ost

A ny costing exercise should  sta te  clearly th a t all o f  these factors, 
as ap p rop ria te , have been included.

By labou r overheads, is m eant those expenses (such as holidays, 
sick pay, na tional insurance, pension con tribu tions, wet time, 
w orker tran sp o rta tio n , etc) w hich are there because the m an is 
em ployed and  w hich are no t there if  he resigns or is dism issed.

T he hub o f  the costing system  is the stan d ard  tim e for the jo b . 
E ach o f  these four factors can  be converted  to  a price per m inute 
o f  w o rk ; let us look a t them  individually:

Labour
This has been dealt w ith on p. xxi. R efreshing your m em ory: 
to  calculate a price per s tan d ard  m inute o f  w ork, the w eek’s basic
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pay is divided by the num ber o f  m inutes in a week and m ultiplied 
by the agreed incentive, for ex am p le :

^40 X 60^ X l i  ~  ^ ^  Pence Per standard  m inute (p/SM ). 

Labour Overheads
T he to ta l cost o f  the items which together com prise labour overheads 
is a closely guarded secret in m ost com panies as it is so easily used 
as a dum ping  g round for ‘m iscellaneous overheads’ w hich often 
reflect the firm ’s efficiency (or inefficiency). This exam ple therefore is 
based on figures ‘grabbed from  the a ir’ ! Suppose tha t last year 
a certa in  com pany em ployed over the year an  average o f 1 0 0  men 
and incurred to ta l labour overhead charges o f  £48,000. A llow ing for 
wet time, sickness, paid  holidays, etc, a m an w orks abou t 2 0 0  days 
per year in the w oods.

T herefore the average yearly labour overhead per w orker in the 
com pany is £480. Per day, this w orks out a t £2-40 and can also be

£2-40
expressed as a charge per m inute o f  =  0-50p. This is o f  course

really a m eans o f  d istribu ting  the current y ear’s costs on the basis o f 
w hat happened  last year. It m ay be advisable to  increase the charge 
to  cater for foreseen increases in the cu rren t year.

Total Labour Charges
I t is very easy to  m ake the m istake o f  th ink ing  th a t the cost o f  a 
w orker is the wage he is paid expressed perhaps as a ra te  for the job . 
T hough  a m an m ay be paid  2-17p/SM  while he is felling trees, the 
extra 0-5p per m inute m ust no t be overlooked when costing the job .

Machine Charge
M achines can be charged on a sim ilar basis to  labour o v e rh ead s; if 
your records show  th a t a certain  type o f  trac to r cost £1  0 0  per hour 
to  ru n  last year (for such things as fuel, lubrican ts, repairs, m ain 
tenance, insurance, depreciation, etc, bu t excluding opera to r), you 
could m ake an  estim ate o f  this year’s likely cost, say £1  - 2 0  per hour. 
The price per m inute  therefore would be 2-Op.

U sing historical costs has severe disadvantages how ever; a m achine 
m ay no t have been used very m uch, as for exam ple, a fire standby 
veh ic le ; it m ay have been involved in an  accident and had  a high 
incidence o f  re p a irs ; it m ay be new and p roduce low costs, o r old 
and  p roduce high costs. Y ou m ay be buying o r con tem plating  buying 
a m achine o f a type you have no t used before and therefore have no



historical costs to  call upon. In  these cases a good estim ate  o f  the 
cost o f  running  a m achine can be ob tained  from  this form ula:

C apita l C ost o f  M achine x 3
------------------------------------------- =  C ost per hour

Estim ated Life in H ours
Let us take as an  exam ple a fo rw arder costing £18,000; we expect it
to  w ork effectively for 200 days a year for 5 years. The sum  then
b ecom es:

£ 1 8 ,0 0 0 x 3
----------------  =  £6-75 per ho u r
5 x 200 x 8

Expressed as a price per m inute, the fo rw arder w ould be charged at 
11 -25p/SM . (A useful ‘ru le-o f-thum b’ guide is to  rem em ber th a t w ith 
a life o f  8 , 0 0 0  hours, under this form ula each £ 1 , 0 0 0  o f  cap ita l costs 
37-5p per ho u r or 0-625p per m inute).

T ak ing  as ano ther exam ple, a chainsaw  costing £150 (including spare 
bars and  chains and less trade-in  value on sale) which, used on felling 
and snedding w orks 6j hours per day for a year and is actually 
runn ing  for 60% o f  the tim e, then the sum  b ecom es:

£ 1 5 0 x 3 x 6 0 %
---------------------- =  21 pence per h o u r o r 0-35p per m inute
6|x200x  100

I f  the w orker owns the saw then  a price per h o u r in use should  be 
agreed w ith him . This sum  can either be paid for separately or added 
to  his price per stan d ard  m inute. Eg if the  negotia ted  ra te  per hour 
in use is 40p, and the saw is used o n  felling and  snedding, the saw 

40
will cost — x 60% =  0-40p per m inute, the w orker 2-17p. H ence, the 

60
m an who fells and  sneds trees w ith a com pany saw is paid  2T 7p/SM  
and the m an w ith his ow n saw 2T 7 +  0-40 =  2-57p/SM .

Costing a Job—Example
Let us go back to  the exam ple used earlier (p. xxiv) o f  how 
m any men w ould be needed to  fell and  sned 4,000 trees (o f a given 
species) average volum e 0-55m 3 in a period o f  4 weeks (each o f  5 
days). Let us add a supplem entary  question  now —‘and how  m uch 
will it cost?’

T o ta l s tan d ard  tim e =  57,600 m inutes
% o f  cost

R ate  per m an per m inute  2-17p/SM  71-9
R ate  for labour overheads per m inute 0-50p/SM  16-5
R ate for saw per m inute 0-35p/SM  11-6

T o ta l price per standard  m inute 3 02p/SM  100



The percentage figures given dem onstra te  ju st how  labour intensive 
felling and snedding a tree still i s !

57,600 x 3-02p
The to ta l cost o f  the jo b  is --------------------  =  £1,739-52, say £1,740.

100
T o this can be added the desired profit expected and  then  a quo ta tion  
can be given.

W here m aterials are used, as in chem ical spraying, fertilising or 
fencing, they can be added in a t this stage.

£1,740
In this exam ple, the cost per tree i s   =  43-5p, and the cost

4,000
£1,740

per m 3 i s ------------------ =  791 p.
4 ,000x0-55

This technique o f  costing no t only enables you to  give m eaningful 
estim ates, bu t also to  check those you receive from  firms con tracting  
to  you.

Comparing Methods of Working
I t is all too  easy to  overlook som e im portan t factor when costing an 
opera tion . I f  we w ant to know  w hether it is cheaper to  weed by hand 
or by portab le  b rushcu tter, we can delude ourselves by forgetting 
the m achine charge (say 50p per hour).

F o r exam ple, we need to  weed an  area o f  20 hectares o f  bram bles in 
2-1 m  x 2-1 m  spacing. The tim e per hectare by hand  is 1,190 standard  
m inutes and by portab le  b rushcu tte r 960 standard  m inutes. W hich 
m ethod  do we use?

Comparison
H and  Portab le  B rushcutter

M an  1,190 x 2-17p =  £25-82 960 x 2 -17p =  £20-83
L abour
overheads l ,1 9 0 x 0 -5 0 p =  £5-95 9 6 0 x 0 -5 0 p =  £4-80

T o ta l £31-77perha T o ta l £25-63perha

The m achine appears to  save £6-14 per hectare bu t we have forgotten  
the m achine cost at 50p per hour or 0-83p/SM . A dding  this to  the 
cost o f  the portab le  b rushcu tter (960 x 0-83p =  £7-97), the true  b rush 
cu tter cost is £25-63 +  £7-97 =  £33-60, thus m aking the b rushcu tter 
£1 -83 per hectare dearer th an  the hook.

But the decision canno t be taken  on direct cost alone, the jo b  m ust 
be viewed as a whole. I f  for exam ple the area to  be weeded were
0-5 hectare, a m an with a portab le  b rushcu tter w ould weed it in one



day (960 SM s x 0-5 =  480 m inutes =  1 day) whereas a m an w ith a reap 
hook w ould tak e  alm ost a day and a q u arte r thus requiring  tw o 
visits to  the site. The saving o f 92p by using the reap hook  is m ore 
th an  lost by m aking  the tw o journeys.

Daywork or Piecework?
P robably  no t m uch w ork is carried  ou t on stra igh t dayw ork 
now adays bu t it is im portan t to  know  the cash advantages (not 
ju s t to  the w orker bu t to  his em ployer too) o f  piecew ork. Piecew ork 
assum es a higher o u tp u t w ith no increase in labour overheads. Let 
us com pare w eeding on dayw ork and  on piecework.

D aywork
O utp u t, say, 0-2 hectares per day o r 1 hectare  per week 
5 days pay =£40-00
L abour overheads £2-40 x 5 =  £12-00

T ota l cost per week £52-00

C ost per hectare =£52-00

Piecework
5 days pay =£40-00
Incentive pay (a 30% =£12-00
L abour overheads £2-40 x 5 =  £12-00

T o ta l cost per week £64-00

O u tp u t 30% above dayw ork =  1-3 hectares.
T herefore cost per hectare =  £49-23, a saving o f  £2-77 per hectare 
over dayw ork.

If  the w orker w orks at a perform ance o f  125, the s itua tion  beco m es: 

5 days pay =£40-00
Incentive pay (+ 30% =£12-00

£52-00
+  25% (125 perform ance) £13-00

£65-00
L ab o u r overheads £2-40 x 5 =  £12-00 

T o ta l cost per week £77-00

But now  the o u tp u t is o f  the o rder o f  1-63 hectares per week. 
Therefore the cost per hectare  is £47-24, a saving o f  £4-76 over 
dayw ork.
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O U T P U T  G U ID E

Ploughing for Planting 
North, West & South Scotland

1 Conditions
The G uide applies to  p loughing on three clearly defined trea tm ent 
types. The trea tm en t types con tro l the type o f  equipm ent w hich is 
used. (See parag raph  3.)
The three trea tm en t types are as fo llow s:
a. Treatm ent type 1 Peat areas requiring aera tion  and local d ra in 

age w ith peat over 0-3 m deep.
V egetation: M olin ia  a n d /o r sphagnum  a n d /o r eriophorum . 
R anging in fertility.
Slope norm ally  less th an  12% (7C).
Surface obstructions few ap art from  som e drains and  old ‘peat 
hags’.
U nderground obstructions: R oots and m ineral patches.

b. Treatm ent type 2 M ineral sites requiring  cultivation by trailed 
plough.
Peat usually less th an  0-3 m deep.
V egetation : C alluna a n d /o r scirpus a n d /o r vaccinium  an d /o r 
grasses.
R anging in fertility.
Slope generally over 12% (7°).
O bstructions com m on b o th  above and  below ground.
Possible to  tu rn  at furrow  ends.

c. Treatm ent type 3 M ineral sites requiring cultivation by m ounted  
ploughs as type 2  b u t:
Slope 27% (15°) or over.
Difficult o r im possible to  tu rn  at the to p  o f  the  furrow .

2 Job specification
T he ou tpu ts  are for the follow ing w o rk :
a. P loughing a t 2 m intervals to  the specification o f  the ploughs, 

which a r e :
1. T ine p loughs—tine d ep th  4 5 -5 5 cm.
2. T urfing p loughs— 36—51 cm.



b. The ou tpu ts include all travelling necessary during  the course o f 
ploughing, tu rn ing  at the end o f  furrow s, travelling light from  the 
end o f  one furrow  to  the start o f  the next, lifting and  crossing 
ride lines etc, lifting to  free the plough from  boulders o r roots, 
and  sm all delays due to  the n a tu re  o f  the g round provided they 
are less than  15 m inutes dura tion .

c. The G uide includes those small items o f  m ain tenance w hich are 
generally by natu re  an ad justm ent o f  the equipm ent, such as 
setting discs, changing sock in the field etc. It also includes an 
allow ance for the rou tine ha lf hou r m aintenance per day.

3 Tools and equipment (including safety equipm ent)
a. The trac to rs and ploughs used will depend on the trea tm en t type 

and  the O u tp u t G uide should  only be used for the following 
co m b in a tio n s:
Treatm ent type 1
T ra c to rs : Bowen 60 (M ark  I and II), T M  55 and 70, In ternational 
500.
P lough: U niversal T u rf  Single M ou ldboard .
Treatm ent type 2
T rac to rs : F ia t 70, In te rna tiona l BTD 8 (occasionally T M  55 
and  70).
P lough: U niversal T ine Single M ou ldboard .
Treatm ent type 3
T rac to rs : F ia t 70, In te rna tiona l BTD  8 .
P lough: M oun ted  T ine Single M ou ldboard .

b. All trac to rs and ploughs should  be equipped w ith too ls for 
m ain tenance and  spare bolts, socks, discs, etc.

c. Protective clo thing viz:
Safety helm et BS 2826 or 5240.
Boots w ith safety toecap.
E ar defenders.

4 Allowances included in the outputs
The G uide has been produced from  gross d a ta  and  consequently  it 
includes allow ances for m inor operations w hich inevitably occur 
and  for rests.

5 Method of using the Output Guide
a. D ecide into w hich trea tm en t type the area falls.
b. U sing the ap p ro p ria te  table 5A, 5B or 5C consider each ch ar

acteristic in tu rn  and decide w hich factor is the m ost ap p ro p ria te  
to  the site in question.

c. N ote  the score corresponding  to  th a t factor.
d . H aving considered all characteristics, to ta l the score.
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e. The o u tp u t in hectares per hour may then be read from  the table 
in p arag rap h  6  using the to ta l score in colum n 1 and  the app rop ria te  
trea tm ent type in colum ns 2 to  5.

Exam ple  
N o rth  Scotland.
T reatm ent Type One.
Job  Specification and  T ools and E quipm ent as show n in paragraphs 
2  and 3.
L ength o f  F u rrow  =  230 m.
Bogging risk =  M edium .
Slope no t exceeding 10% (6 °) bu t w ith rough  broken  surface.
Peat w ith m ineral soil com m on.
A ll 1-way ploughing.
T o ta l Score =  2 +  4 +  4 +  3 (F rom  table 5A).

=  13.
O u tp u t =  OT6 ha per ho u r (F rom  tab le  6 A).

5A — Treatm ent type 1

C h a ra cter istic F actor S core

L ength o f  furrow a. Over 400m 1

b. 150-400m 2

c. U nder 150 m 3

Bogging risk a. Low 2

b. M edium 4
c. H igh 6

Slope and surface a. F la t/gen tle  slope w ith gentle 
undu lations

2 '

b . Slope no t exceeding 10% (6 °) 
bu t w ith rough  broken  surface— 
‘ru ts ’ a n d /o r ‘tussocks’ present

4

c. Slope m ay exceed 10% (6 °) and 
surface very rough  and  broken, 
crossing old drains, peat ‘hags’ etc

6

Plough obstructions a. Pure peat w ith only occasional 1

(underground) roo ts
b. Peat w ith roo ts or patches o f 

m ineral soil
2

c. Peat w ith m ineral soil an d /o r 
roo ts com m on

3

3



5B— Ti ■eatment type 2

C h a ra cter istic F actor S core

L ength  o f  furrow a. O ver 400m 1

b. 150-400m 2

c. U nder 150 m 3

T rac to r obstructions a. Few or absent. C ause no trouble 1

(surface) to  the equipm ent
b. O ccasional rocks or boulders 

requiring  negotia tion
2

c. F requen t boulders requiring  
action  to  avoid. O ften causes the 
trac to r to slow dow n

3

Plough obstructions a. Few. C ause no slowing 1
(underground) b. O ccasional lifting o f plough 

necessary
2

c. F requen t lifting a n d /o r slowing 
o f  the trac to r

3

Travel ligh t/tu rn a. N o difficulty. C hoice o f  routes 
available. T u rn ing  a t furrow  ends 
no problem

1

b. Som e difficulty. R outes restricted. 
T u rn ing  may present the 
occasional difficulty

2

c. Difficult. R ou te  m ay be indirect. 
T u rn ing  difficult as a rule.

3

Slope and  surface a. C auses little trouble , either the 
slope is slight or the going is firm

1

b. C o m bina tion  o f  slope and surface 
is such th a t care has to  be taken  
a t som e poin t

2

c. C onditions difficult, trac to r in 
danger o f  losing grip. Slow 
driving necessary

3
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5C — Treatm ent type 3

C h a ra cter istic F actor S core

L ength o f  furrow a. O ver 250 m 1

b. 100-250m 2

c. U nder 100 m 3

T rac to r obstructions a. Few o r absent. C ause no troub le 1
(surface) to  the equipm ent

b. O ccasional rocks and boulders 
requiring  negotia tion

2

c. F requen t boulders requiring 
action  to  avoid. O ften causes the 
trac to r  to  slow dow n

3

Plough obstructions a. Few. C ausing no slowing 1
(underground) b. O ccasional lifting o f the plough 

necessary
2

c. F requen t lifting a n d /o r slowing 
o f  the trac to r

3

Travel ligh t/tu rn a. N o  difficulty. C hoice o f  routes 
available. F o rw ard  travel possible

1

b. R eversing alongside previous 
furrow

2

c. R eversing difficult. D anger o f 
slipping. Boulders present

3

Slope and surface a. Causes little trouble , either the 
slope is gentle o r the going is firm

1

b. C o m bina tion  o f  slope and  surface 
is such th a t care has to  be taken  
a t som e po in t

2

c. C ond itions difficult. T rac to r in 
danger o f  losing grip. Slow 
driving necessary

3

5



6 Scotland outputs

6A N orth  Scotland outputs 
O u tp u t in hectares per ho u r

S core

T rea tm en t T ype s

l
(a l l  1 -w a y ) ( a ll 2 -w a y )

2
(a t!  2 -w a y )

3

5 — — 0 -2 1 — 0-19
6 0-23 0-40 0 - 2 0 — 0-18
7 0 - 2 2 0-37 0 1 9 0-40 0-17
8 0-2 1 0-34 0-17-0-18 0-35-0-36 0-16
9 0 - 2 0 0-31 0 1 6 0-31 0-15

.10 0 1 9 0-28 0 1 5 0-26-0-27 0-14
11 0 1 8 0-25 0-14 0 - 2 2 0-13
12 0 1 7 0 - 2 2 0-13 0-17-0-18 0 - 1 2

13 0-16 — 0 - 1 2 — 0-1 1

14 0-15 — 0 -1 0 - 0-1 1 — 0 - 1 0

15 0-14 — 0-09-0-10 — 0-09
16 0-13 — — — —

17 0 - 1 2 — — — —

18 0 -1 1 — — — —
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6B W est Scotland outputs
O u tp u t in hectares per hour

S core

T rea tm en t T ypes

l
( a l l  1 -w a y)

I
(a l l  2 -w a y )

2
(a l l  I -w a y )

3

5 — — 0-26 0-29
6 0-27 0-38 0-25 0-275
7 0-265 0-37 0-24 0-255
8 0-26 0-35 0-23 0-235
9 0-25 0-34 0 - 2 2 0 - 2 2

10 0-24 0-33 0 -2 1 0-205
11 0-235 0-315 0 - 2 0 0-185
12 0-23 0-30 0-19 0-165
13 0 - 2 2 0-29 0-18 0-15
14 0-2 1 0-28 0-17 0-135
15 0 - 2 0 0-26 0-16 0 - 1 2

16 0-195 0-25 — —

17 0-19 0-24 — —

18 0-18 0 - 2 2 — —
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6C South Scotland outputs
O u tp u t in hectares per hour

S core

T rea tm en t T ypes

I
(a l l  1 -w a y )

1 2 
(a t!  2 -w a y )  (a l l  1 -w a y)

2
( a ll 2 -w a y )

3

5 — — 0-24 N o  d a ta 0-29
6 0-265 0-425 0-23 N o  da ta 0-27
7 0-25 0-405 0-215 0-415 0-25
8 0-24 0-385 0 - 2 0 0-38 0-23
9 0-225 0-365 0-19 0-33 0-2 1

10 0-215 0-345 0-18 0-285 0-19
11 0-205 0-325 0-165 0-245 0-17
12 0-19 0-305 0-15 N o  da ta 0-15
13 0-18 0-285 0-14 N o  da ta 0-13
14 0-165 0-265 0-13 N o  d a ta 0-1 1

15 0-155 0-245 0-115 N o  da ta 0-09
16 0-145 0-225 — — —

17 0-13 0-205 — — —

18 0 - 1 2 0-185 — — —

7 Modifications and variations to the outputs
N .B. These m odifications and  variations are only to  be applied 
w hen the prevailing conditions or jo b  specification differ from  
those listed in parag raphs 1 and  2 .

a. Twin furrow  plough
This p lough gives com plete cultivation. It is pulled by a Challenger 
33 and  experience to  date  on easy sites (score 6-7-5 accord ing  to  
the factors in table 5B) gives o u tp u ts :

1-way p loughing—0 - 2 2  h a /h o u r
2-way p lough ing—0-25 h a /h o u r



O U T P U T  G U ID E

Drains M aintenance
Section X III 

N o G1

1 Conditions
T he times apply to  deepening o r deepening and  w idening peat drains 
w ith either peat o r m ineral soil bo ttom s, and  for deepening drains 
in m ineral soil under the follow ing cond itions:
a. Vegetation

(i) M ainly  m olinia, rushes, poly trichum , sphagnum , bilberry 
and heather w ith occasional gorse and  broom ,

(ii) M ainly  heather w ith e riophorum , m olinia, sphagnum  and 
mosses,

o r (iii) M ain ly  grasses, rushes and  m osses, w ith som e heather.
b. Soil

(i) Peat w ith occasional large stones and  silt,
(ii) Clay and silt w ith  few stones,
(iii) C lay and silt m ixed w ith stones,

o r (iv) H ard  packed clay and  silt w ith  m any stones and  shale.
c. R oots

(i) H ea th er roo ts and occasional roo ts o f  live or dead trees 
requiring  cutting .

2 Job specification
T he tim es are for the follow ing w o rk :
a. C u tting  vegetation overhanging the d rain , w idening and deepen

ing the d ra in  to  the specification required  by the supervisor.
b. F inishing the d ra in  w ith a b o tto m  w idth o f  no t less th an  23cm s.
c. P lacing spoil clear o f  the drainside on the dow nhill side o f  the 

d ra in  w henever possible.

3 Tools and equipment (including safety equipm ent)
a. R u tte r spade (or side cutter).
b. D rag  (hack) 3-pronged.
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c. B ottom ing spade (or b o ttom ing  shovel).
d. F la t file and handle.
e. Protective clo th ing  viz:

Eye p ro tec tion  (if b rash ing  necessary).
B oots w ith safety toecap.

Additional tools to be available as necessary
f. Slasher.
g. R eap  hook.
h. B rashing saw and  m ain tenance equipm ent.
i. Pick (chisel and  point).
j .  M attock  (grubbing).

4 Allowances
Included in the tim es:
a. F o r contingencies and  w ork o ther th an  actual drain ing, eg 

sharpening  and  cleaning tools, w alking to  the next d ra in  etc. 1 0 % 
o f  the tim e spent on drains m aintenance.

b. F o r personal needs and  rest according to the type and  dep th  o f  
soil rem oved 20 to  29% o f the to ta l w orking time.

5 Method of using the Output Guide
Sufficient sam ples o f  each type o f  dra in  to  be cleaned should  be
m easured to  ensure adequate  coverage o f  the area.
a. Depth

M easure the vertical dep th  o f  the d ra in  from  ground level 
com pressing the surface vegetation and any vegetation in the base 
o f  the d ra in  by foot pressure. S ub trac t the average depth  
m easured from  the d ep th  required  and read the tim e from  
T able 6 A according to  the n a tu re  o f  the so i l : if there is a m ixture 
o f  peat and m ineral soil m easure the d ep th  o f  each, read the 
tim es from  T able 6 A and add them  together. The w ork o f 
deepening includes norm al side cu tting  and  cleaning and in well- 
m ain tained  drains, w hen this is all th a t is necessary, only the 
dep th  need be m easured and  the tim es m ay be read from  T able 6 A.

b. Width
In peat d rains w here the sides have closed in, in neglected drains, 
and  in drains w hich were originally  dug  to o  narrow , w idening 
is necessary. M easure the w idth o f  the dra in  at g round level, 
com pressing the vegetation  overhang. S ub trac t the average w idth 
m easured from  the w idth required  a t finish and  read the time 
from  T able  6 B.

c. When drains are both deepened and widened, add times for 
deepening (Table 6A) and widening (Table 6B).
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Exam ple
V egetation— M ainly heather w ith e riophorum , m olinia, sphagnum  

and mosses.
Soil —H ard  packed clay and silt w ith  m any stones and  shale.
R oo ts —As show n in p a rag rap h  one.
Job  specification —A s show n in p a rag rap h  2.
T ools and  eq u ip m en t—As show n in p a rag rap h  3.
D ep th  rem oved — 22^cms.
T im e per m etre for deepening =  5-8 SM s (from  p a ra  6 A).

6 Times per metre for deepening and widening drains

6A Tim e in m inutes per m etre fo r  deepening drains

D ep th  rem o v e d  cm  
S o il  -------------------------------------------------------------------------------
ty p e  5 7( 10 12) 15 17) 20  22)  25  27)  30

(i) Peat
Peat and  silt o r silt 1-5 1-7 1-9 2-1 2-3 2-5 2-7 3 0 3-2 3-4 3-6

(ii) C lay w ith few stones 1-9 2-2 2-5 2-8 3-0 3-3 3-6 3-8 4-1 4-44-7
(iii) C lay m ixed w ith stones 2-4 2-7 3-1 3-4 3-8 4-1 4-5 4-8 5-2 5-5 5-8
(iv) H ard  packed clay w ith

m any stones and  shale 2-9 3-3 3-7 4-1 4-5 5-0 5-4 5-8 6-3 6-7 7-1

T he peat and  silt table (i) m ay be extended (at 0-2 m inutes per m etre 
for each ex tra  2-5cm o f  depth) to  a m axim um  o f  60cm  dep th  
rem oved.

6B Tim e in m inutes per m etre fo r  widening drains with peat sides

W idth  increase a t U p to  15 to  30  30  to  45  45  to  60
top  o f  drain  ( c m )  15 cm  cm  cm  cm

M inutes per m etre 1-8 2-0 2-2 2-3

7 Modifications and variations to the times
N .B . These m odifications and  varia tions are only to  be applied 
w hen the prevailing  conditions or jo b  specification differ from  those 
listed in parag raphs 1 and  2 .
a. Increased width at the fo o t  o f  the drain

W hen dra ins are to  be finished w ith a w id th  o f  m ore th an  23cm s 
at the bo tto m , add itions to  the tim es for deepening d ra ins show n 
in the tab le  should  be m ade as fo llow s:
28 cms b o tto m  add 5 /
33cm s b o tto m  add  10%
38 cms b o tto m  add  15%
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b. D ifficult. widening
(i) W hen it is necessary to  w iden dra ins in young stands where, 

because the canopy has no t closed, there is a very heavy 
g row th  o f  rush, heather, b ilberry or tufted  m olinia add  up 
to  15% in steps o f  5% to the tim e for deepening and 
w idening.

(ii) In  established p lan ta tions w here w idening the d ra in  m akes it 
necessary to  cut m any tree roo ts add  up  to  15% in steps o f 
5% to  the tim e for deepening and  widening.

c. W oody weeds
I f  the grow th o f  w oody weeds, eg gorse and  broom , a long  the 
drainside is dense and  con tinuous and m ust be cu t back w ith a 
slasher add  up  to  1-2 m inutes per m etre in steps o f  0-3 m inutes 
per m etre.

d. Brashing
(i) B rashing sufficient only to  perm it access for w ork  in small 

trees w here branches can be cu t w ith a slasher, add  to  the tim e 
per m etre u p  to  0-4 stan d ard  m inutes per tree brashed .

(ii) P artia l b rash ing  o f  stronger b ranched  trees requiring  the use 
o f  a brash ing  saw bu t in stands w here the branches are still 
green add  up  to  1 -2 m inutes per tree accord ing  to  species and 
size o f  branches.

(iii) P artia l b rash ing  or brash ing  in stands w hich have closed 
canopy  should  be calculated from  the B rashing tables.

e. Lop and top in feeder drains
T he tim es include an  elem ent for rem oving lop and to p  from  the 
d ra in  and clearing occasional w indblow n trees. H ow ever, feeder 
dra ins w hich have becom e filled w ith lop and  to p  after th inn ing  
and  ex trac tion  will tak e  longer. A d d  up to  0-8 m inutes per m etre 
in steps o f  0 - 2  m inutes per m etre.
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O U T P U T  G U ID E

Erection of High Tensile 
Spring Steel Stock Fencing

Section X III

N o G 2

1 Conditions
T he tim es apply to  fences erected under the follow ing c o n d itio n s :
a. O n soils w hich enable post holes to  be dug  to  0-85m .
b. O n slopes up  to  20° (36%) (but see p a rag rap h  7a).
c. O n fence lines w hich have been com pletely cleared o f  any live 

or dead m aterial w hich m ight ham per the w ork o f erection.
d. Lengths betw een strainers o f  60-400 m. (O ver 400 m  see p a ra 

graph  7b.)
e. M ateria ls to  be d istribu ted  along the fence line to  w ithin a few 

feet o f  the p o in t at w hich they will be used.
f. A team  o f tw o men.

2 Job specification
T he tim es apply to the following w ork:
a. Posts to  be fitted w ith  a cross m em ber, poles to  be dug  a t least 

0-85m deep and  posts to  be adequately  firm ed.
b. Stakes to  be driven in as near vertical as possible, to  a d ep th  o f 

approxim ately  0-55m.
c. All wires and  netting  to  be stra ined  to  the correct tension and 

stapled at the recom m ended height.
d. Posts to  be stru tted  by the recom m ended m ethod.
e. T ie-dow ns to  be fitted in low places.
f. A prons to  be fitted w here tie-dow ns are  inadequate.
g. M ateria ls o f  the recom m ended specification to  be used.
h. See A ppendix  II for the basic m ethod  to  be followed.

3 Tools and equipment (including safety equipm ent)
See A ppendix  I.

4 Allowances included in the times
a. F o r contingencies and  w ork o ther th an  th a t perform ed on actual
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erection o f  the fence eg, to  and from  cam p, inspect and consider, 
load coil on dispenser, ta lk  to  supervisor etc, 13% o f the tim e 
spent on actual fence erection,

b. P ersonal needs and  rest. A dditions varying betw een 13 and 31% 
have been included in the times.

Method of calculating the time
a. The supervisor m ust m ake a prelim inary  survey o f the fence line 

to  decide and  m ark  the position  o f  strainers, con tou r, tu rn ing  
posts and stakes. The num ber o f  tie-dow ns and length o f  ap rons 
should  also be noted.

b. M ateria ls are then d istribu ted , positioning each item  accurately. 
This is im portan t because a lthough  the times cover essential 
m ovem ent o f  m ateria l by the fencing team , unnecessary m ove
m ent due to  careless d istribu tion  will m ake them  inapplicable.

c. A tim e for each stra in  length can then be calculated as follow s:
1 D ivide the to tal length o f  fence line into lengths between 

stra in ing  posts.
2 F o r each ‘stra in  length’ find the num ber o f  posts, stru ts and 

o ther com ponents required including tie-dow ns and  aprons.
3 By reference to  table 6 A  calculate the to ta l tim e required  for 

these com ponents.
4 F ro m  table 6 B find the 'B lock T o ta l’ times by m ultip ly ing the 

block tim e per m etre (2-5 m inutes) by the stra in  length in 
m etres and adding the block to ta l per stra in  length (16 or 
2 0  m inutes according to  the type o f  stra iner used for s tra in ing  
the netting).

5 A dd the to ta l ‘C o m p o n en t’ tim e from  table 6 A to  the to tal 
‘Block’ tim e from  table 6 B a. and  b. to  o b ta in  the to ta l tim e 
for the ‘s tra in ’ length.

d. O nce tim es have been calculated for all the  stra in  lengths, the 
tim e for the w hole fence can be found by adding  all the strain  
length tim es together. This m ethod  o f  ob ta in ing  the tim e for the 
whole fence is to  be preferred to adding  up all the com ponen t 
tim es and  all the block times w ithou t ob tain ing  individual strain  
length times as it m akes checking easier in case o f  any dispute. 
H aving obtained  the tim e for the w hole fence length one can find 
the average tim e per m etre by dividing the to ta l tim e by the 
length, and w hen varia tion  betw een stra in  length is slight the 
fencing m ay be paid for a t a price per m etre. W hen, however, 
the change in conditions varies considerably  th ro u g h o u t the 
fence line it m ay be better to  pay for the actual s tra in  length 
finished in any week in o rder to  stabilise earnings.
N o te :  W alking from  vehicle to  the w ork-po in t on the fence line 
is no t included.



6 Tim e for the erection of high tensile spring steel fencing

6A Component times

T im e in m in u tes

O pera tion A lt
so il

typ e s

C lay  
with f e w  
ston es

0-3 m  o f  
s o il over  

sha le
P ea t

D ig and  fill post hole, fit and  
firm  post
F ix cross-m em ber to  post 
F ix one s tru t and  th ru st p late

9 0
23-0

5 6 0 6 0 0 3 8 0

Bar one stake hole 
D rive one stake

— 1 1

1-6

1-2

1-6 1-3

Fix tie-dow n (stake driven in 
wire stapled to  stake and 
attached  to  fence)

7-0

Fix tie-dow n (M olex anchor) 9-0

Fix ap ro n  (per m etre) 4-2

Place sods to  fill gaps under 2-8
netting  (per m etre)

6B Block to ta l times

a. Block to ta l per metre 
C arry  tools
F etch  stra iner and  stakes
R oll ou t and  jo in  net
S taple wires
C lip net
S taple net
W alk  and  prepare
T ake ou t wire

> 2-5 m inutes per m etre

b. Block to ta l per strain length
S train  wire 
M ake off wire 
W rap  guy links 
S train  net 
M ake off net

(i) U sing  net strainers for stra in ing  net:
2 0  m inutes per stra in  length.

(ii) U sing  m onkey stra iners for s tra in ing  n e t : 
16 m inutes per stra in  length.
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7 Modifications and variations to the times
N .B. These m odifications and  varia tions are only to  be applied  when 
the prevailing conditions or jo b  specification differ from  those listed 
in parag raphs 1 and 2 .
a. Slope

O n slopes w ith g round  conditions w hich require abnorm al care 
to  ob ta in  a footing,
A dd  5% or 10% to  the to ta l times for the stra in  lengths where 
these conditions apply.

b. Strain length
F o r stra in  length o f  m ore th an  400 m etres,
Reduce  the  block to ta l per m etre ob tained  from  table 6 B a. by 5%.
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APPEN D IX  I

Materials, tools and equipment

A Specifications o f  materials
E nd posts and  tu rn ing  posts: 2-3 m etres lo n g x  10-18cm top  

d iam eter.
Stakes (p o in ted ): 1 -8 m etres long x 5-8 cm top  d iam eter.
S tru ts: 2 m etres long x 8 -10cm  to p  diam eter.
T hrust plates (sp lit) : 0-6 m etres long x 8 -10cm  wide.
S taples: 40m m  long N o  8 gauge.
P lain  w ire: H igh tensile spring steel 12 gauge.
N etting : R ylock hinged jo in t re f no C832/12.
N ails: 130mm.
W rap  guy links: C ode W G L : 0 1 0 4  inches.
Line sp lices: C ode LS 7401 (for jo in ing  wires w ithou t using a knot). 
G o rd ian  ring fasteners.
Lashing ro d s : C ode L R G S : 0-226 inches (o f particu la r value where 

a stronger fastener th an  the G o rd ian  is needed, eg fences liable 
to  snow  dam age).

B Tools and equipment

1 .
2 .

3.

4.
5.
6 .

7.
8 .

or

10.
1 1 .

W ire dispenser
T oo l belt (carpen ter’s belt w ith pouch  
supplied by m ost ironm ongers o r belt 
supplied to  o rder by W . L ancaster and 
Son, 15 Little D ockray , Penrith , 
C um berland)
Lelco C7 wire cu tters (essential for HTSS 
wire)
H am m er (claw type w ith m etal handle)
C lip gun and  clips (G ord ian  type)
G P O  rab b ittin g  too l w ith ram m er
m odification
Shuvholer
D rivall (95 m m  diam eter one m an) (stakes 
m ust be stra igh t and  to  specification if 
this is to  be used successfully)
S take driver, cast iron  5-90kg (item  12 no t 
required  if this is used).
C row  b ar (at least 1 -4 m etres long)
T w o crow  bars are  recom m ended where 
con tour/fencing  posts are frequent and 
digging is difficult.
W ire stra iners (m onkey)
N etting  stra iner

N um ber required 
1

n  One o f each of 
> ihcse for each 

2  fencing bell.



12. S take driving ham m er (3-18 kg) (71b)
(If  drivall is used this will be required  for 
th ru st p late and  tie dow n stakes)

13. M easuring stick 1 m etre long
14. Sandvik saw
15. H atchet or small axe
16. Spade
17. W ire bending tool (supplied by B am fords 

L im ited, U ttoxeter, S taffordshire)
T he use o f  rad io  is recom m ended w here strain
m ake com m unication  difficult.

C Protective clothing viz:
Industria l gloves w ith w irep roo f palm .
Boots w ith safety toecap.

A P P E N D I X  II

Method of working
The basic m ethod to w hich the tim es apply is as fo llow s:

1. D ig post holes. Fix cross-m em ber to  post, firm post, fix stru t, 
th ru st p late  and  retain ing wire.

2. T ake ou t bo tto m  and m iddle wires. K eep light tension on 
m iddle wire and use to  check alignm ent o f  bo tto m  wire for 
use as stake driving line.

3. D rive stake and  staple bo tto m  wire a t correct height. The 
re lationsh ip  betw een the wire height and the g round level will 
then  give indication  o f  the stake spacing required . Stakes may 
be spaced at up  to  14 m etres ap a rt w here there are no 
undu la tions.

4. T ake out to p  wire.
5. Fix tie-dow ns w here necessary.
6 . S tra in  wires. Because spring steel wire can be stra ined  round  a 

righ t angle bend it is no t necessary to  m ake a separate  strain  
a t every sharp  change in direction.

7. S taple wires a t correct height.
8 . Roll ou t and jo in  netting.
9. H old  netting  in place sufficiently for stra in ing  by clipping to  

line wire w here necessary.
10. S train  netting . 300 m etres ( 6  rolls jo ined  together) is the 

m axim um  length w hich should  be tensioned on one stra in ing  
operation .

11. Staple and  clip netting.
12. F ix aprons and  place sods under fence to  close gaps under 

fence w hich are large enough to  allow  stock to  enter.

N um ber required 
1

1
1
1

1

2
lengths and  bands
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O U T P U T  G U ID E

Digging D rains with a W hitlock 110 Back- 
acting Digger M ounted on a Bowen 60 
T ractor

Section X III

N o G3

1 Conditions
T he ou tpu ts apply to  d rain ing  under the following cond itions:
a . F lushed basin  peats w ith m inim um  dep th  o f  peat o f  28 centim etres. 

A verage dra in  section 124 centim etres across the top , 26 centi
m etres bo ttom  w idth and  average to ta l dep th  o f  87 centim etres.

b. Surface w ater gley. A verage dra in  section 135 centim etres across 
the top, 17 centim etres b o tto m  w idth  and average to ta l dep th  
o f  85 centim etres.

c. F rag io  gley. A verage dra in  section 123 centim etres across the 
top , 15 centim etres bo ttom  w idth  and  average to ta l d ep th  o f  73 
centim etres.

d. Peaty w eak ironpan . A verage dra in  section 117 centim etres across 
the top, 17 centim etres b o tto m  w idth  and  average to ta l dep th  o f 
75 centim etres.

e. All d ra in  alignm ents to  be clearly m arked  for the driver.
f. D ra in  gradients o f  generally less th a n  3 degrees.

2 Job specification
T he ou tpu ts  are for the following w o rk :
a. D ig the dra in  along the m arked  alignm ent to  the average 

specification (as in parag raph  la -d )  keening a un iform  profile 
and a clean bo ttom .

b. R em ove spoil well aw ay from  the d ra in  side and deposit on the 
lower side o f  the  d rain .

c. A d ra in  grad ien t o f  betw een H degrees and  2 degrees is desirable.

3 Tools and equipment (including safety equipm ent)
a. Bowen 60 trac to r  w ith a W hitlock  110 backacter digging unit 

plus the necessary tools for do ing  m inor repairs and m aintenance.
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b. P rotective clo th ing viz:
Safety helm et BS 2826 or 5240.
Boots w ith safety toecap.
E ar defenders.

4 Allowances
Included in the outputs
a. F o r  contingencies and  w ork o ther th an  cyclic time, eg travelling 

light betw een drains, m anoeuvring, non-cyclic digging, m inor 
repairs o f  no t longer th an  10  m inutes d u ra tion , rem oving stum ps 
and  obstructions from  the dra in  etc, 19% o f the tim e spent d igging.

b. F o r  personal needs and  rest 22% o f the to ta l w orking time.

5 Method of using the Output Guide
P arag rap h  6  gives the o u tp u t for the soil types specified. M odifica
tions to  these ou tpu ts  can be m ade for changes in specification as 
show n in p arag rap h  7.

6 Output per hour
1 D eep flushed basin  p ea t—40 m etres per hour.
2 Peaty weak iro n p an —39 m etres per hour.
3 G ley soils (surface w ater and frag io)—30 m etres per hour.

7 Modifications and variations to the outputs
N .B. These m odifications and  varia tions are only to  be applied 
w hen the prevailing conditions or jo b  specification differ from  those 
listed in parag raphs 1 and  2 .
a. W here d ra in  alignm ents are no t clearly pegged o r m arked  for the 

driver, reduce the ou tpu ts as fo llow s:
1 D eep flushed basin  peat subtract 4 m etres per hour.
2 Peaty weak ironpan  subtract 4 m etres per hour.
3 G ley soils (surface w ater and  fragio) subtract 3 m etres per hour.

b. O n fragio gley sites com pletely ploughed w ith a m ounted  deep 
tine SM B p lo u g h —
A d d  10 m etres per h o u r to  the ou tpu t.
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O U T P U T  G U ID E

Step and N otch Planting
Section X IV

N o G1

1 Conditions
a. The outpu ts apply to  p lan ting  by the step and  no tch  m ethod  on 

single or double m ouldboard  ploughing in up land  areas. They 
apply equally to  tine or tu r f  (C uthbertson) p lough ing ; shallow  
and deep p ea t; regular and  broken  ground . See p a ra  5.

b. P lan ting  o f  pines and spruces.
c. Slopes up to  21° (38%), b u t see p a ra  7b.
d . Sheughs laid out less than  150 m  average w alking distance from  

the p lan ting  area, but see p ara  7a.

2 Job specification
T he guide applies to  the following w ork:
a. C ollecting bundles o f  p lants from  dum ps, opening bundles and 

culling as necessary.
b. W alking to  and from  dum ps to  p lan ting  site and  w ith in  the 

p lan ting  site betw een furrow s, but not major moves between sites.
c. C u tting  a step in the tu r f  so as to  provide shelter and to 

enable the roo ts to  reach the sandw ich layer—as directed by the 
supervisor.

d. P lan ting  the tree using a single no tch , firm ing the tree and 
m eeting the silvicultural requirem ents laid dow n.

3 Tools and equipment (including safety equipm ent)
a. Sm all p lan ting  spade—Spearwell N o  1152D 28" shaft.
b. P lan ting  bag.
c. F ile w ith handle for sharpening  spade.
d. P rotective clo thing viz:

Boots w ith safety toecap.

4 Allowances
a. W ork  o ther than  actually  cu tting  step and  p lan ting  is 19% o f 

stepping and p lanting .
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b. Rest varies from  12%-19% betw een ‘o ther w o rk ’ and ‘cyclic 
w ork ’.

5 Selecting the output
a. D ecide into which classification the site falls as follows:

A  Shallow  peat, peat and  m ineral m ixture, usually associated 
w ith tine ploughing. Som ew hat broken  ground conditions. 
Slopes variable up  to  21° (38%). T u rf  thickness less than  
250m m . M inority  o f  p lants p lan ted  in a step.

B D eep peat usually associated w ith C u thbertson  ploughing. 
R easonably  un iform  conditions. Slight slope up  to  5° (9%). 
T u rf  thickness over 250 m m . M ajority  o f  p lan ts p lan ted  in a 
step.

b. O n site type A  m easure the average slope.
c. L ook up  the ou tp u ts  in p ara  6  below.

6 Outputs

S ite
S lope O utpu t

D egrees %
T rees/ H our

A 0 -  5 0 -  9 235
6 - 1 0 10-18 2 2 0

11-16 19-29 206
17-21 30-38 194

B 167

7 Modifications and variations to outputs
N .B . These m odifications and  varia tions are only to  be applied when 
the prevailing conditions or jo b  specification differ from  those listed 
in parag raphs 1 and  2 .
a. I f  dum ps are spaced a t a distance o f  m ore than  150m from  

the p lan ting  a rea ; they generally con ta in  over 2 ,500-3,000 plants 
and  under these conditions,

Reduce output by 10%
b. T here  is very little evidence o f  ou tpu ts  on slopes over 21° (38%) 

bu t w hat little there is suggests th a t for every 5° (9%) increase 
in slope,

Reduce output by 6%
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O U T P U T  G U ID E

Planting Tubed Seedlings
Section X IV

N o G3

1 Conditions
T he guide applies to  p lan ting  tubed  seedlings under the following
conditions:
a. P lanting  in peat w here shelter has been provided in the  form  o f 

a step.
b. T rays o f  p lants are laid ou t th ro u g h o u t the p lan ting  area so th a t 

the average distance to  a tray  does no t exceed 25m .

2 Job specification
T he guide applies to  the following w o rk :
a. C ollecting full trays from  the furrow  ends.
b. W alking betw een furrow s and  w alking to  collect trays, but not 

major moves between sites.
c. L oading the p lan te r and  p lan ting  so th a t the tube to p  is below 

or flush w ith the peat surface. Tubes u p righ t in a sheltered 
position . B roken o r em pty tubes to  be replaced by sound full 
tubes.

d. Collect em pty trays a t the end o f  the day and  pack for re tu rn  
to  the nursery.

e. F o r m ethod  o f  w orking see F C  Leaflet N o 61.

3 Tools and equipment (including safety equipm ent)
a. Tubed seedling p lan ter (see FC  Leaflet N o  61, page 10).
b. C arry ing  fram e.
c. Pliers (one pa ir per squad  usually  sufficient).
d. P rotective clo thing viz:

Boots w ith safety toecap.

4 Allowances included in the guide
a. F o r contingencies and  w ork  o ther th an  actual p lan ting  22% o f 

the tim e spent p lanting.
b. F o r personal needs and  rest 20% o f  the  to ta l w ork ing  tim e.

23



5 Method of using the Output Guide
S ite  classification
T he rate  o f  p lan ting  is largely contro lled  by the ease o f  w alking 
and  the cond ition  o f  the peat. E ach hom ogeneous site is classified 
for peat conditions and  w alking conditions into one o f  the following 
classifications:
G ood , m edium  o r p o o r as fo llow s:
A  W alking conditions

Good  L ittle danger o f  stum bling or tripp ing . Possible to  walk 
w ithou t concen trating  on the g round. G ro u n d  reason
ably firm. Possible to  w alk either side o f  the ridge 
easily—at least 0-3 m  betw een ridge and furrow . 
Typical o f  good C u thbertson  type o f  ploughing. 

M edium  A  num ber o f  im pedim ents in the way o f w alking so 
th a t care m ust be exercised at tim es. M ay be associated 
w ith tine p loughing w here w alking is easy on one side 
b u t very difficult on the furrow  side.

Poor W alking difficult. C are m ust be exercised to  prevent 
falling. L ittle room  to  w alk. G ro u n d  m ay be very wet.

B Peat conditions
Good Peat firm, m oist— but no t w aterlogged. F ib rous or 

pseudo-fibrous. G ood  depth  o f  peat. Tubes penetrate  
easily and  stay in the peat.

M edium  Peat fib rous—am orphous, occasionally  h a rd  w ith 
patches o f  stones and  m ineral soil. Typical o f  m any 
tine-ploughed areas. Tubes generally penetra te  easily 
and generally rem ain  in the peat, bu t occasionally 
tubes m ay break  or fail to  rem ain  in place.

Poor Very fibrous peats w ith high percentage o f  sphagnum .
A m orphous peats very friable. In  b o th  cases it is 
difficult to  get the tube  to  rem ain  in the  peat. Very 
hard  p ea t—dried ou t or w ith m ineral surface layer 
m aking  penetra tion  difficult.

Selecting the output
D ecide on the peat and  w alking conditions for the  w hole site. 
A llocate the ap p ro p ria te  factors as follows:

C lassifica tion P ea t W alk

G ood 1 2
M edium 2 4
P o o r 3 6
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A dd the two factors together to  give the ‘peat and  w alk’ factor 
and  read off the o u tp u t from  p arag rap h  6 .

E xa m p le :
P oor w alking conditions, m edium  peat conditions.
Peat and w alk factor 6  +  2 =  8 
Experienced planters 
O u tp u t per h o u r =  450 trees

6 Output in number of trees planted per hour

P ea t an d  w alk  fa c to r O u tpu t p e r  hour

3 740
4 655
5 585
6 530
7 485
8 450
9 415

7 Modifications and variations to outputs
N .B. These m odifications and  varia tions are only to  be applied 
w hen the prevailing conditions or jo b  specification differ from  
those listed in parag raphs 1 and  2 .
a. W here this is the  w o rk er’s first season o f p lan ting , the  ou tp u t 

per ho u r should  be reduced to  the follow ing:

P ea t a n d  w alk  fa c to r O u tpu t p e r  hour

3 730
4 625
5 545
6 485
7 440
8 400
9 365
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O U T P U T  G U ID E

Planting on Ploughed G round 
N otch Planting 
(South Wales)

Section X IV

N o " G 4

1 Conditions
The O u tp u t G uide applies to  no tch  plan ting  under the following
cond itions:
a. P lanting on to p  o f  the furrow s up to 30 cm in depth , form ed 

by tine or tu rf  ploughing.
b. P lan ting  o f  pines and spruces.
c. Slopes up to  20% (11°), b u t see p a rag rap h  7c.
d. A verage w alking distance to  and  from  p lan t heel or dum p  o f 

betw een 30m  and  160m, bu t see p arag rap h  7b.
e. G ross areas w hich assum e 15% unp lan ted  g round (as rides, 

drains, etc), b u t see p a rag rap h  7a.

2 Job specification
The O u tp u t G uide applies to  the following w o rk :
a. C ollecting bundles or bags o f  p lan ts from  dum ps, opening 

bundles and culling as necessary.
b. W alking to  and  from  the dum ps and  w ithin the p lan ting  site 

betw een furrow s b u t n o t m ajor m oves, for exam ple, betw een 
tran sp o rt and  p lan ting  site, or betw een p lan ting  sites.

c. P lan ting  each tree using a single o r ‘L ’ no tch  1-8 to  2 1  m apart, 
firm ing the tree w ith the foot and  m eeting the silvicultural 
requirem ents as specified by the forester, see A ppendix  for details.

3 Tools and equipment (including safety equipm ent)
a. Small p lan ting  spade, eg garden spade com plying w ith British 

S tandard  3388-1973 (blade length 230-290m m , blade w idth 
160-190 m m , handle 700 m m  w ith Y -D ee hilt preferred) blade 
fitted w ith riveted or welded treads (or clam ps to  be w orn  on 
boots).



b. P lan ting  b ag —poly thene net, size 46cm  x 36cm  x 15cm.
c. File (w ith handle) for sharpening  spade.
d. P rotective clo thing viz:

Boots w ith safety toecap.

4 Allowances
T he follow ing allow ances are included in the O u tp u t G uide:
a. F o r contingencies and w ork o ther than  actual p lanting, eg 

collecting p lan ts, opening bundles, culling, filling p lan ting  bags, 
tidying dum p, sharpening  spade, etc 23% o f the tim e spent 
p lanting .
(N .B. M ajo r m oves are excluded.)

b. F o r  personal needs and rest 18% o f  the w orking time.

5 Method of using the Output Guide
a. D eterm ine the p red o m in an t soil type o f the tu r f  from  the 

follow ing:
T u rf  Soil Type A A m orphous or pseudo-fibrous peat.

M ineral w ith a low stone conten t.
T u rf  Soil Type B M ineral over peat.

S tony m ineral.
T u rf  Soil Type C F ib rous peat.

S tony peat.
S tony m ineral o r shale over peat.
Very stony m ineral.

b. F o r the ap p ro p ria te  tu r f  soil type and  required  p lan t spacing 
read off the tim e per gross hectare from  the tab le  in p a rag rap h  6 .
N .B . I f  it is desired to  have a single tim e per gross hectare for an 
area  w hich has a variety  o f  tu r f  soil types determ ine the 
percentages o f  each tu r f  soil type and  m ultiply these by the 
ap p ro p ria te  tim es. A  to tal o f  these will give the tim e for the 
w hole area, see Exam ple 2 on page 29.

E xam ple 1 
T u rf  Soil Type A.
P lan t Spacing 1-9m x T 9m .
Slope 25% (14°).
O th er conditions and  jo b  specification as show n in parag rap h s 1 
an d  2 .
T im e per gross hectare  (from  p arag rap h  6 ) 644SM s
Plus 5% allow ance for slope (from  p arag rap h  7c) 32 SM s

T ota l tim e per gross hectare 676SM s



E xam ple 2 
60% T u rf  Soil Type A.
25% T u rf  Soil Type B.
15% T u rf  Soil Type C.
P lan t Spacing 2-0m  x 2-0m .
Slope less th an  20% (11°).
P lants well d istribu ted  (average w alk o f 20m  to  and  from  dum ps). 
O ther conditions and  jo b  specification as show n in parag raphs 1 
and  2 .
T im e per gross hectare (from  p arag rap h  6 )

T u rf  Soil T ype A  5 8 2 x 0 -6  =349-20 SM s
T u rf  Soil T ype B 641 x 0-25 =  160-25 SM s
T u rf  Soil Type C 693 x 0-15 =  103-95SMs
T o ta l tim e per gross hectare =613-40 SM s
Less 5% for good d istribu tion  
(from  p arag rap h  7b.(ii)) =  30-67SM s
N et tim e per gross hectare =  582-73 SM s

Exam ple 3 
T u rf  Soil Type C.
P lan t Spacing 1 -95m  x l-95m .
Slope less th an  20% (11°).
O ther conditions and  jo b  specification as show n in parag raphs 1 
and 2 .
T im e per gross hectare  (from  p arag rap h  6 ) in terpo la ted  using 
fo rm u la :

2771 -85= (1 -95 x 1-95) = 728-96S M s
T ota l tim e per gross hectare = s a y  729SM s

6 Times per gross hectare (see para le )  in standard minutes

Tim e in S M s  p e r  h ec ta re  fo r  p la n tin g

Plan t
Spacing

l-8 m x l - 8 m l- 9 m x l - 9 m  2 -0 m x 2 -0 m  2 - lm x 2 T m

T u rf  Soil 
Type A

718 644 582 528

T u rf  Soil 
Type B

791 710 641 581

T u rf  Soil 
Type C

856 768 693 629
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N ote:  F o r p lan t spacings o ther than  those show n in the table above, 
b u t w ithin the limits o f  1 -8 m  and 2 1 m, use the follow ing fo rm u lae :

9 9 9
Tim e per gross hectare T u rf  Soil Type A = ----------------------------------

P lan t spacing (in m etres)

Tim e per gross hectare T u rf  Soil Type B = ------------ 2563-6------------
P lan t spacing (in m etres)

Tim e per gross hectare T u rf  Soil Type C = ----------- 211 \ 85-----------
P lan t spacing (in m etres)

7 Modifications and variations to the times
N .B . These m odifications and varia tions are  only to  be applied 
w hen the prevailing conditions or jo b  specification differ from  
those listed in parag raphs 1 and  2 .
a. Unplanted ground

W here the p ro p o rtio n  o f  unp lan ted  g round differs from  the 
15% assum ed, m odify the tim es in p arag rap h  6  as fo llow s:
N o  unp lan ted  g round add 18%
5% unplan ted  g round add 12%

1 0 % u np lan ted  g round  add 6 %
2 0 % unplan ted  g round deduct 6 %
25% unp lan ted  g round deduct 12%

b. Plant distribution
(i) W here d istribu tion  is p o o r and the average w alking distance 

to  and from  the p lan t dum p exceeds 160 m, m odify the 
times as follows in terpolating  as n ecessary :
A verage w alking distance 200m  add 5%
A verage w alking distance 300m  add 10%

(ii) W here d istribu tion  is good and the average w alking distance 
to  and  from  the p lan t dum p  is less than  30 m :

Deduct 7%
c. Slopes

W here slopes exceed 20% (11°) increase the tim es as follows: 
Slopes 21 %—30% (12°-17°) add up  to  10%
Slopes 30% -40%  (17°-22°) add up  to  15%

d. Stepping
W here the p lan ter cuts a step in the tu r f  p rio r to  p lan ting  the 
m inority  (up to  25%) o f  plants,

Add up  to  25% to  the times
e. Single cut notches

W here the soil type is sufficiently friable for an adequate  
p lan ting  hole to  be m ade w ith only one cut o f  the spade,

Deduct 30% -40%
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APPEND IX

Working method
The norm al w orking m ethod  to  w hich the tim es in the tab le  apply 
is as follows:

(i) W alk to  next p lanting  p o in t estim ating the d istance from  
last p lanted tree.

(ii) C u t a no tch  in the ploughed tu r f  w ith the spade. O n 
fibrous peat, or stony ground tw o cuts are assum ed giving 
a long single no tch  or an  ‘L ’ notch .

(iii) W ithdraw  the p lan t from  the bag (up to  six or m ore p lants 
m ay som etim es be taken  from  the bag, held in the hand  and 
p lan ted  one by one).

(iv) Push spade (still in notch) aw ay from  body and  twist 
slightly to  open notch .

(v) Place p lan t in notch.
(vi) R em ove spade from  no tch  and  heel in the p lant.
(vii) Test firmness o f  p lan t by pulling gently.
(viii) R epeat.
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O U T P U T  G U ID E

Tractor-pow ered W eeding M achines
Section XV

N o G1

1 Conditions
The ou tpu ts apply to  m echanical weeding- under the following 
cond itions:
a. G ro u n d  conditions

(i) slopes up to  1 2 ° (2 1 %)
(ii) less th an  5 stum ps, stand ing  trees, or o ther obstacles per 

hectare causing delay o r de tou r
(iii) G ro u n d  surface providing reasonable traction .

b. Trees p lan ted  in reasonably  parallel rows a t T 5m , T 8 m o r 2 1 m  
row  spacing.

c. Trees reasonably  visible.

2 Job specification
The O u tp u t G uide applies to  the following w o rk :
a. C u t the ap p ro p ria te  w idth o f  weed grow th (1-2 m, T 5 m o r T 8 m )  

betw een the rows o f  trees a t a height o f  150 to  250 m m  according 
to  conditions.

b. A void dam age to  the p lan ted  crop.
c. C arry  ou t m ain tenance to  trac to r  and  w eeding m achine as 

detailed in m akers’ hand  books and  in appendix  I.

d. See also FC  Bulletin 48, chap ter 7.

3 Tools and equipment (including safety equipm ent)
a. T rac to r and w eeding m achine correctly  m odified and guarded  as 

ap p ro p ria te  to  row  spacing and weed grow th and  fitted w ith 
approved  cab.

b. T rac to r fuel, oil etc and  all necessary tools, spares and  other 
equipm ent as detailed in appendix  II to  be available a t w orking 
site. ,
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c. P rotective clo th ing viz:
Safety helm et BS 2826 or 5240.
E ar defenders.
Industria l gloves.
Boots w ith safety toecap.

4 Allowances
a. C ontingencies and o ther w ork, 20% o f cutting. (This includes 

m ain tenance o f  trac to r and  w eeding m achine, m inor repairs o f  
no t m ore th an  30 m inutes accum ulated  d u ra tio n  during  the day, 
clearing o f  odd obstructions from  rou te  and  crossing drains w ith 
d ra in  crossing bridges as recom m ended in appendix  II p a ra  3).

b. R est allow ance 20% o f to ta l w ork.

5 Selecting the output
a. A scertain  the spacing betw een the rows.
b. E stim ate  the percentage cover o f  the four weed groups as 

recognised for hand  weeding. (See tab le  X V /G 10). Because o f  the 
pow er o f  a m achine, these can be condensed into tw o as fo llow s: 
VI covering groups A 123, B 123, C l and  2 and  D l .
V2 covering groups C3 and  D 2 and  3.

c. M easure the average length o f  run  the m achine will m ake before 
turning.

d. U sing the figures from  a, b and  c above look up the o u tp u t from  
the tab le  in p a ra  6 .

6 Output table
O u tp u t in hectares per 8  h o u r day.

j j  A ve ra g e  length  'w eeding run' in m e tres
,. V e g e ta t io n -------------------------------------------------------------------------------------------------

sp a c in g  Up ig .5 6o g5 ]00 ]35 I40_I75 j  g o - 2 15 2 2 0 -2 5 5  2 6 0 -2 9 5

T 5 m VI 1-56 1-96 2-16 2-28 2-34 2-40 2-46
l-5 m V2 1-31 1-59 1-72 1-80 1-83 1 -8 6 1-90
T 8 m VI 1-83 2-36 2-60 2-74 2-82 2-91 2-91
l-8 m V2 1-56 1-93 2-07 2-16 2-2 1 2-26 2-26
2-1  m VI 2 1 8 2-77 3-03 3-18 3-36 3-36 3-42
2-1  m V2 1-83 2-23 2-40 2-49 2-59 2-59 2-64

Exam ple
a. R ow  spacing l-5m .
b. A-verage length o f  weeding run  80 m.
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c. W eed assessment
H erbs A3, G rasses A2, C lim bers C2 All into VI percentage 
cover =  60.
C lim bers C3, W oody weeds D 2 All into V2 percentage cover =  40. 
F ro m  o u tp u t tab le:
Spacing l-5m , V egetation VI 60%, weeding run  80m , ou tp u t

60
1-96 x —  

100 
=  1-18 ha

Spacing T 5m , V egetation V2 40%, weeding run  80m , ou tp u t
40

1-59 x -----
100

=  0-64 ha

T o ta l ou tp u t = 1 -8 2  ha

7 Modifications and variations to outputs
N .B. These m odifications and  varia tions are only to  be applied when 
the prevailing conditions o r jo b  specification differ from  those listed 
in parag raphs 1 and 2 .
a. Obstacles

A  percentage reduction  in o u tp u t per 10 obstacles per hectare is 
necessary. A n obstacle is defined a s : a stum p, rock, pole, standing  
tree from  previous crop, converging row  o f trees, wet hole, 
m ound , etc likely to  cause delay or detour.
T o  m ake an  allow ance for these obstacles firstly coun t the num ber 
o f  obstacles per hectare and  ro u n d  to  the nearest 1 0 , then  reduce 
the o u tp u t figure ob tained  from  the table in p ara  6  by the 
percentage obtained  from  the g raph  at appendix  III, page 38. 
E xam ple
F ro m  row  spacing 2-1 m, weed assessm ent V2, w eeding run  120 m, 
o u tp u t from  the tab le  in p a ra  6  =  2-40ha per day.
O bstacles per hectare to  the nearest 10 is say, 30.
F ro m  the g raph , using the o u tp u t figure o f  2-40 ha per day on the 
Y  axis, the percentage reduction  in o u tp u t =  4-04% x 3 =  12-12%.

H ence the corrected  o u tp u t =

2 4 0  _  ( 2 4 0 ^ 2 4 2 )  =  2 -40 -  0-29 =  2 -1 1  ha

b. Poor visibility o f  trees
I f  the trees are difficult to  see, reduce o u tp u t in steps o f  5% to a 
m axim um  o f 15%.

c. Very heavy woody weed growth
I f  the weed type is p redom inan tly  very heavy w oody weed grow th 
(ie it falls ou tside C ategory  D3) decrease o u tp u t by up  to  25%.
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A PPEN D IX  I

Brushcutter maintenance

Because o f  the heavy stra in  placed on weeding m achines and  the
vib ra tion  regular m ain tenance is essential to  efficient w ork ing:
(i) A ll nu ts and  bolts m ust be checked for tightness twice daily. 

The use o f  L octite m ay help to  reduce troub le  from  this source.
(ii) The gearbox oil level m ust be checked daily (140 EP oil).
(iii) A ll greasing poin ts m ust be a ttended  to  daily. (N o te : on the 

W olseley Swipe Jungle Buster special a tten tion  is necessary to 
the greasing p o in t for cu tter shaft below  gearbox).

(iv) The entire m achine m ust be inspected daily for cracks and 
o ther dam age.

(v) T he blades m ust be sharpened every one or tw o weeks according 
to  w eeding conditions.

APPENDIX II

Tools, spares etc required

1 Spares fo r  brushcutters
T he follow ing spares should  be kept w ith the m achine:

1.1 Blade type machines
1 dish, 2  sets o f  blades, 2  p ivot bolts, nuts, spring w ashers and 
keys, 1 d ish re ta in ing  nut.

1.2 Chain type machines
1 set o f  chains, triangles and  A llen screws.

2 Tools fo r  brushcutters
The trac to r  too l kit should  serve for norm al m ain tenance bu t 
the follow ing add itional items are necessary :

2.1 For Bush H og and F E S  brushcutters 
1 jff' A F  socket for changing blades.
1|" W  socket for changing dish.
f" A F  high lift ring spanner for gearbox retain ing  bolts.
450 m m  Stillson w rench.
f" D rive socket b a r app rox  550 m m  long.
A to rq u e  spanner is necessary for periodic checks on the to rque  
lim iting clutch.

2.2 For Wolseley Swipe Jungle Buster 
A llen keys for triangle fixing screws. 
y§" A F  ring  spanner.
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3 Tools fo r  tractors
All trac to rs should  have a full set o f  the  necessary spanners for 
the particu la r trac to r concerned and  should  in add ition  have 
available on site the follow ing item s:

( 0 A djustab le  spanner (ix) W heel brace
(ii) Pliers (x) 3 tyre levers
(iii) Screwdrivers (xi) F o o t pum p

(norm al and  Phillips) (xii) P unctu re  repair kit
(iv) Block ham m er (Xlll) A ir pressure gauge
(v) Oil m easure and  can (xiv) W inch
(vi) Funnel (XV) G ro u n d  anchor
(vii) G rease gun w ith flexible (xvi) D ra in  crossing bridges

connecto r (xvii) Spade
(viii) H ydraulic  jack (xviii) Saw
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Decrease in output for obstacles in weeding row



O U T P U T  G U ID E

Foliar Spraying with a Victair T ractor- 
M ounted M istblow er: Forestry M odel

Section XV

N o G2

1 Conditions
This guide refers to  foliar spraying o f  hardw ood regrow th in conifer 
p lan ta tions w ith aqueous solutions o f  2, 4, 5-T under the following 
cond itions:
a. T he average height o f  p lan ta tion  trees and  w oody weeds no t to  

exceed 2 m.
b. R acks to  be cu t a t 10m o r 15m spacings o r trac to r  to  travel over 

the top  o f  one row o f  trees or betw een tw o rows.
c. D rum s or bowsers o f  d iluen t to  be previously positioned 

conveniently  for filling and refilling the m istblow er.

2 Job specification
This guide is for the following w ork :
a. Fill m istb low er w ith self-filling pum p from  drum s or bow ser.
b. T ravel to spraying site.
c. Spray.
d. R e tu rn  to  refill.
e. O ccasional ‘in w o rk ’ m ain tenance and ad just p rotective clothing. 

N o te : N o  allow ance is m ade for setting ou t drum s, travelling to 
the w ork site from  depo t, on /o ff protective clo th ing or daily 
trac to r/m istb low er m aintenance.

f. See also F o restry  C om m ission Bulletin N o  48 chap ter 14.

3 Tools and equipment (including safety equipm ent)
a. M assey Ferguson  165 o r equivalent trac to r w ith approved  cab. 

A  M F  135 trac to r  or its equivalent m ay be used if fitted w ith 
fron t wheel weights.

b. V ictair S tandard  m istblow er as m odified for forestry use.
c. Barrels, d rum s o r bow sers set ou t a t convenient intervals con

tain ing  d ilu ted  herbicide.
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d. P rotective clothing. (See E n to p a th  C hem ical C o n tro l Sup
plem ent).

e. W ashing facilities.

4 Allowances
a. W ork  o ther th an  th a t detailed  in parag raphs 2 a -e  above is no t 

included in the jo b  specification and  should be paid for separately.
b. N o  R elaxation  A llow ance is included as such. It is considered 

adequate  rest can  be taken  during  the 2 0  m inutes refill tim e while 
the o p era to r w aits for the m achine to  com plete the jo b . This 
period is equivalent to  an  allow ance o f  2 0 % or m ore in all cases 
given in p a rag rap h  6  below, except the lowest o u tp u t figure o f 
1 -64ha/h. T o  raise this to  20% also w ould d ro p  this o u tp u t figure 
to  l-5 6 h a /h .

5 Selecting the output
a. D ecide the  ap p ro p ria te  app lication  rate . I f  this falls betw een 100 

and  150 litres/ha in terpolate  as necessary.
b. F ro m  the density and  height o f  the vegetation decide the w idth 

o f  trea tm en t. N orm ally  this is 15m  bu t w here vegetation is over 
2 m an d /o r very dense a 1 0 m  interval m ay be adop ted .

c. C arry  ou t a tria l run  in the com partm en t to  determ ine the speed 
a t w hich the trac to r  can be driven steadily.

d . U sing these param eters read the o u tp u t from  the tab le  in 
p a rag rap h  6  below.

6 Output table

T ractor  
s p ee d  

(  k m  li t)

O u tpu t in hectare '.v p e r  hour

100 litre s/lia 150 litre s/lia

10 m  s tr ip 15 m  s trip 10 m  s tr ip 15 m  s tr ip

2

3
4

1-64*
2-27 
2-79

2-27
3-03 
3-65

1-51
2 - 0 2  
2-43

2-03 
2-60
3-04

*N ote: see p a rag rap h  4b.

7 Modifications
N one.

40



O U T P U T  G U ID E  “  —
Section

Applying A trazine using a K napsack Sprayer —
N o

1 Conditions
a. The rows o f  trees m ust be easily visible. F o r spo t spraying 

individual trees m ust be visible.
b. The slope m ust be sufficiently gentle for 3-2kph to  be m aintained.
c. Som e brash , litter etc m ay be present providing 3-2kph can be 

m ain tained .
d. W ater available in bow ser or 45 gallon (abou t 110 litre) drum s.

2 Job specification
The O u tp u t G uide applies to  the following w o rk :
a. Spray the herbicide over the row  o f  trees m ain tain ing  the desired 

spraying w idth  (usually 1 m etre).
b. W alk  a t 3-2kph w hen spraying (1 yard  (0-9m) in 1 sec).
c. W eigh or m easure the required  am o u n t o f  pow der and  mix 

thoroughly . (See E n to p a th  C hem ical C o n tro l Supplem ent).
d. M ain ta in  the pressure on w hich the flow was calculated eg to 

give a spraying tim e o f 7^-8 m inutes.
e. Fill the  sprayer to  18 litres.
f. R inse ou t the sprayer a t the  end o f  the day.
g. A void  spraying, o r rinsing out, any chem ical into ditches, 

stream s etc.

3 Tools and equipment (including safety equipm ent)
a. C ooper Pegler, Policlair M ark  II, o r C P  III (F orestry  M odel).
b. Red polijet, pressure con tro l valve and  gauge.
c. 21" (53cm ) or 28" (71 cm) lance.
d. Sem i-rotary  pum p  w ith barrel adap to r.
e. S upport s tand  for loading o r end filling drum .

f. P lastic bucket for mixing.
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g. Scoop for chem ical pow der m arked  to  hold desired am oun t (say 
360 gram m es) or pre-m easured sachets for each sprayer-full.

h. Protective clothing. (See E n to p a th  C hem ical C o n tro l Supple
m ent).

i. W ashing facilities.

4 Allowances
a. F o r  contingencies and w ork o ther th an  spraying an  allow ance of 

\1 \%  o f  cyclic w ork has been included.
b. F o r  personal needs and  rest an  allow ance o f 22% o f to ta l work 

has been included.

5 Method of selecting appropriate output
See p a ra  6 .

6 Output
T he following o u tp u t can be expected in 
m inutes.

W here the rows are easily visible, 
w alking conditions good and average 
distance each way to  refill i s :

50 m etres 
1 0 0  m etres 
150 m etres

7 Modifications and variations 
N .B . These m odifications and  varia tions are only to  be applied when 
the prevailing conditions or jo b  specification differ from  those listed 
in parag raphs 1 and 2 .
a. Ground conditions

W here there are im pedim ents to  m ovem ent necessitating con
siderable avoiding action, o u tp u t is likely to  be reduced by 1 or 
2  sprayers-full per day.

b. Rows difficult to fo llow
W here rows are indistinct o u tp u t is likely to  be reduced by 1 or 
2  sprayers-full per day.

c. Steep slopes
W here steep slopes are encountered  and w alking speed is reduced 
to  l-5 k p h  o u tp u t will fall as follows:
W here the average w alking distance N um ber o f  sprayers-full 
each way is per day

50 m etres 13-14
100 m etres 11-13
150 m etres 9-11

a full w ork ing  day  o f 480

N um ber o f  sprayers-full 
per day
(1 sprayer-full =  18 litres) 

19-21 
17-19 
15-17
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d. R educed quantity carried
The capacity  o f  the sprayer is 18 litres. W here circum stances 
dem and  th a t less is carried, the effect on o u tp u t is as follows:

V olum e ca rr ied A vera g e  d is ta n ce  w a lk ed N u m ber o f  sp ra ye rs -fu ll  
p e r  d a y

5 full (14 litres) 50 m etres 23-25
1 0 0  m etres 2 0 - 2 2
150 m etres 18-19

j  full (9 litres) 50 m etres 29-31
1 0 0  m etres 25-27
150 m etres 21-23

Spot treatment
I f  the technique is practicable, the following ou tpu ts will a p p ly :

A vera g e  w alking T rea tin g  ) o f  row T rea tin g  |  o f  row

N u m ber o f  sp ra yers -fu ll N u m ber o f  sp ra y ers -fu ll

50 m etres 12f-13f 16-17
1 0 0  m etres 1 2 -1 3 14-15
150 m etres 11 - 1 2 13-14
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O U T P U T  G U ID E

The A pplication of C hlorthiam id (Prefix)
Section XV

N o G 4

1 Conditions
a. T he rows o f  trees and, for spot trea tm en t the individual trees, 

are readily visible.
b. Slope and g round conditions such th a t a w alking speed o f  3-2kph 

can be m ain tained .
c. The herbicide, in 25 kg bags or kegs close to  site.

2 Job specification
a. Fill the  hopper w ith one th ird  o f  the conten ts o f  a 25 kg keg.
b. D istribu te  the herbicide over the trees m ain ta in ing  the desired 

w idth  (1 m etre) and desired w alking speed (3-2kph =  2 m p h =  1 yd 
per sec).

c. M ain ta in  the engine revolutions a t m axim um  allow ed and fully 
open the on /o ff lever while spraying.

d. In dam p w eather check th a t the tube below  the hopper does no t 
becom e partia lly  blocked.

e. See also FC  Bulletin N o  48 chap ter 12.

3 Tools and equipment (including safety equipm ent)
a. H orstine  F arm ery  knapsack  d is trib u to r w ith fishtail nozzle. I f  

spo t trea tm en t is to  be practised , a m odified on /o ff handle  is 
required .

b. Supply o f  fuel, and  filter funnel.
c. A  stand  o f  som e so rt to  facilitate lifting the d is trib u to r on to  the 

o p e ra to r’s back.
d. P lug spanner, screw driver, ca rb u re tto r spanner, adhesive tape, 

spare plugs.
e. P rotective clothing. (See E n to p a th  Chem ical C on tro l Supple

m ent).
f. W ashing  facilities.
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4 Allowances
a. F o r contingencies and  w ork o ther th an  actually  applying prefix 

an  allow ance o f  15% o f  cyclic w ork has been included.
b. F o r personal needs and  rest an  allow ance o f  25% o f  to ta l w ork 

has been included.

5 Method of calculating output
Assess the d istance betw een refill p o in t and  m idw ay into the area to  
be treated . R ead  off the o u tp u t from  p ara  6  below ; ad just o u tp u t as 
ap p ro p ria te  if  conditions specified in p ara  7 apply.

6 Table of outputs
These ou tpu ts can be expected given the conditions specified in 
p a rag rap h  1 .

A vera g e  d is tan ce  b e tw een  refill p o in t O u tpu t in fu l l  d a y
a n d  m id p o in t o f  a rea  to  b e  tr e a te d  ---------------------------------------------------------------

(m e tr e s )  k g s  h ec ta res  (n e t)

50 80-90 1-3 -1-45
100 75-85 1-2 -1-35
150 70-80 1-15-1-3

7 Modifications and variations
N .B . These m odifications and  varia tions are  only to  be applied when 
the prevailing cond itions o r jo b  specification differ from  those listed 
in parag rap h s 1 and  2 .
Obstacles and short rows
a. W here there are  obstacles to  avoid, o r sh o rt row s o u tp u t will be 

reduced, in re la tion  to  the ir significance by u p  to  1 0 %.
b. Spo t treatm ent. W here spo t trea tm en t is practicab le  and 50% o f 

each row  is treated , these ou tpu ts  m ay be an tic ipated .

A vera g e  d is tan ce  be tw een  refill p o in t O u tpu t in fu l l  d a y
a n d  m id p o in t o f  a rea  to  be  tr e a te d  ---------------------------------------------------------------

( m e tr e s )  k g s  h ec ta res  ( n e t)

50 42-50 0-68-0-81
100 41-49 0-66-0-74
150 40-48 0-64-0-77
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Spot Spraying Using K napsack Sprayers 
F itted with a G uard

O U T P U T  G U ID E

1 Conditions
T he times apply to  spraying under the following c o n d itio n s :
a. Slopes up  to  15° (27%).
b. O ccasional stones and  rough ground.
c. S tum ps and  som e litter from  the previous crop.
d. Trees readily visible am ong the vegetation.
e. A dequate  supplies o f  pre-m ixed chem ical so lu tion  d istribu ted  to  

avoid excessive w alking to  refill the  sprayer (not m ore than  
30 m etres).

f. W here conditions differ from  those show n above ex tra  tim e may 
be requ ired—see p arag rap h  7.

2 Job specification
T he times apply to  the follow ing w o rk :
a. Spraying diluted herbicide a t a ra te  o f  450 litres per treated  

hectare.
b. W alking to  and  from  the spraying area  to  the bulk supply point.
c. Refilling knapsack  sprayer from  bu lk  container, w ashing ou t and 

regularly  m ain tain ing  the sprayer.
d. See also FC  Bulletin N o  48 C h ap ter 9.

3 Tools and equipment (including safety equipm ent)
a. A  C ooper Pegler C P  III (F orestry  M odel) o r Policlair M k II 

knapsack  sprayer fitted w ith pressure con tro l valve, pressure 
gauge and  guard . T he sprayer to  opera te  at a pressure o f 
betw een 0-28 kg/cm 2 and 0-42 kg/cm 2 (4 -6  psi).

N .B . The guard can contain either the tree (eg  Politec, Policone)
or the nozzle (eg  Cooper Pegler interned spray shield, washing up
bowl e tc ) .
b. E ither a bow ser o r drum (s) for the supply o f  pre-m ixed 

herbicide.



c. P rotective clo th ing (see E n to p a th  Chem ical C o n tro l Supple
m ent).

d. W ashing facilities.

4 Allowances
Included in the times
a. F o r contingencies and w ork o ther th an  tha t included in the 

cyclic tim e, eg m ain tenance, on /o ff protective clothing, w ashing 
hands etc 1% o f  the tim e spent spraying.

b. F o r  personal needs and  rest 25% o f the to ta l w orking tim e.

5 Method of using the Output Guide
P arag rap h  6  gives the tim e per hectare against p lan t spacing and 
the type o f  guard  being used.

Exam ple
A n area  o f  1-2 m etres a round  each tree in a com partm en t p lanted  
a t 2 T m x 2 - lm  spacing is to be sprayed w ith p a raq u a t using a 
guarded  nozzle. C onditions are as sta ted  in p arag rap h  1.
T im e per hectare  =  398 standard  m inutes.

6 Time per hectare in standard minutes
( See table opposite)
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Modifications and variations to the times
N .B. These m odifications and  varia tions are only to  be applied  when 
the prevailing conditions o r jo b  specification differ from  those listed 
in parag raphs 1 and  2 .
a. Poor ground conditions

W here g round  conditions are w orse than  those show n under 
pa rag rap h  1 , eg lop and top  from  previous crop no t bu rn t, fallen 
boughs from  ringed trees, m ine-w orkings, unstable slopes etc 
Add up  to  10%
In the m ost difficult conditions 
Add up  to  20%

b. Steep slopes
O n slopes steeper th an  15" add  to  the tim es as follows:

Slope  % increase
O ver 15°-19° (27%—34%) 5%

20°-24° (35%—44%) 10%
25° and over (45% and  over) 15%

c. Excess walking
O n sites w here it is no t possible to  position  the refill po in t 
w ithin 30 m etres o f  the  spraying area
Add 0-1 s tan d ard  m inutes per litre sprayed for every add itional 

30 m etres walked
d. Allowance fo r  m oving sem i-rotary pum p, stand and hose

W hen chem ical so lu tion  is being supplied from  a tra ile r/tan k  or 
d ru m  by m eans o f a sem i-ro tary  pum p and is required  to  be 
repositioned  periodically  
Add 5%

e. Sm all trees
W here trees are sm all and difficult to  find under dense cover:
(i) C onifers in herbs and broadleaves in grasses 

Add up  to  a m axim um  o f  10%
(ii) C onifers in grasses and broadleaves in herbs 

Add up  to  a m axim um  o f  20%



O U T P U T  G U ID E

Foliage Spraying with 50% 2, 4, 5-T in W ater 
using K napsack Sprayers

Section XV

N o G 6

1 Conditions
The times apply to  foliage spraying under the  following co n d itio n s :
a. Pre- or post-p lan ting  areas.
b. All foliage to  be readily accessible for spraying, p lan ta tions to  be 

racked if necessary.
c. Slopes up  to  15° (27%).
d. O ccasional b rash , litter, drains and  rough  ground.
e. A dequate  supplies o f  pre-m ixed chem ical so lu tion  d istribu ted  to  

avoid excessive w alking to  re-fill (30 m etres m axim um ), bu t see 
p a rag rap h  7a.

2 Job specification
T he tim es are for the follow ing w o rk :
a. A pply  herbicide to  leaf surface o f  unw anted weed species, 

avoiding p lan ted  trees as far as possible.
b. W alk  to  and from  spray  area to  d iluen t container.
c. Refill knapsack  sprayer from  container, w ash ou t and  regularly 

m ain tain .
d. See also F C  Bulletin N o  48 chap ter 9.

3 Tools and equipment (including safety equipm ent)
a. C ooper Pegler C P  III (F orestry  M odel) or Policlair M ark  II 

knapsack  sprayer fitted w ith pressure con tro l valve and pressure 
gauge, w ith pressure set a t 0-70kg/cm 2 (10 psi).

b. A 53cm  (21 inch) or 71cm  (28 inch) hand  lance w ith red polijet 
or po litip  or brass PP  78 floodjet.

c. N o 1 sem i-rotary  pum p  w ith barre l ad ap te r or a lkathene hose.
d. P rotective clothing. (See E n to p a th  C hem ical C on tro l Supple

m ent).
e. W ashing facilities.
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4 Allowances
Included in the times
a. F o r  contingencies and  w ork o ther th an  cyclic tim e, eg on /o ff 

pro tective clothing, w ashing hands etc 7% o f the tim e spent 
spraying.

b. F o r personal needs and  rest 25% o f  the to ta l w ork ing  time.

5 Method of using the Output Guide
P arag rap h  6  gives the tim e to  spray one litre o f  herbicide, to  convert 
this to  o u tp u t in hectares per day  divide the num ber o f  litres sprayed 
per day by the average sprayed volum e per hectare, ob tained  by 
ca lib ra tion  runs.

6 Time for spraying foliage
T he tim e per litre for applying a sprayer full o f  herbicide is 10  
m inute.

7 Modifications and variations to the times
N .B . These m odifications and varia tions are only to  be applied when 
the prevailing conditions or jo b  specification differ from  those listed 
in parag raphs 1 and  2 .
a. Excess w alking over 30 m etres from  chem ical supply po in t to 

nearest po in t o f  spray area
Add 0-1 m inutes per litre for every add itional 30 m etres walked.

b. Ground conditions
W here obstructions to  w alking are m ore th an  are norm ally 
p resen t on a forest floor, eg lop and  to p  from  previous crops, 
fallen branches from  ringed trees, m ine workings, unstab le  slopes, 
p o o r racks etc
Add to  the tim e per litre by up  to  10%.
In  the m ost difficult conditions, add up  to  20%.

c. Slope
T he tim e in p a rag rap h  6  is for slopes o f  up to  15°. O n steeper 
slopes increase the tim e as fo llow s:

Slope A dd
O ver 15°-19° (27% -34% ) 5%

20°-24° (35%—44%) 10%
25°-30° (45%—58%) 15%

d. M oving sem i-rotary pum p, stand  and hose
W hen chem ical so lu tion  is being supplied from  a tra ile r/tan k  or 
d rum  by m eans o f  a sem i-ro tary  pum p and  barrel ad ap te r or 
a lkathene  hose, this has to  be repositioned  periodically.
Add 5%.
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O U T P U T  G U ID E  “  —
Section

Spraying Herbicides with K napsack -------
M istblowers No

1 Conditions
The tim es apply  to  m istblow ing chem ical solu tions under the
following cond itions:
a. Slopes up to  15° (27%).
b. O ccasional loose stones, rough  g round  and stum ps and  litter 

from  racking.
c. In overhead cover, bram ble, dense grass or coppice, rackw ays 

will be provided.
d. A dequate  supplies o f  pre-m ixed chem ical solu tion , d istribu ted  to  

avoid excessive w alking to  refill (30 m etres m axim um ) bu t see 
p arag rap h  7a.

2 Job specification
The tim es are for the following w o rk :
a. A pplying m ist to  areas o f  all unw anted  weed species (as directed 

by the supervisor).
b. F illing m istblow er con ta iner and  fuel tank , w ashing out, cleaning 

and  regular m aintenance.
c. M echanical b reakdow ns o f  less th an  15 m inutes.
d. See also FC  Bulletin N o 48 C hap te r 11.

3 Tools and equipment (including safety equipm ent)
a. M is tb lo w er: Stihl SG  17; W am bo S 170a; D an arm  W  1 7 0 ;K E F  

M o to b lo  35; C ooper Pegler C P 40; A llm an L 35.
b. Fuel for m istblow er, filter funnel, spare spark ing  plug, s tarter 

co rd  (where applicable), plug spanner, screw driver, instruction  
book , w ater for cleaning m istb low er and  a supply o f  rag  or co tton  
waste.

c. N o  1 sem i-ro tary  pum p w ith barre l ad ap te r or a lkathene hose.

d. P rotective clo thing (see E n to p a th  C hem ical C o n tro l Supplem ent).
e. W ashing facilities.
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4 Allowances
Included in the times
a. F o r contingencies and  w ork o ther th an  actual m istb low ing eg 

m ain tenance, breakdow ns o f up  to  15 m inutes, refilling, re
fuelling, on /o ff p rotective clothing, cleaning m achine and  w ashing 
hands 25% o f the tim e spent m istblow ing.

b. F o r personal needs and  rest 25% o f the to ta l w ork ing  tim e.

5 Method of selecting the time
By m eans o f  a C alib ra tio n  R un  (see Bulletin N o  48 p 33), determ ine 
the average rate o f  app lication  and  the je t size o r nozzle setting 
to  be used.

E xam ple
U sing a W am bo S 170 m istblow er, ca lib ra tion  runs have determ ined 
th a t a t nozzle setting j, the volum e sprayed per hectare is 224 litres. 
P a rag rap h  6  gives the tim e per litre o f  4-0 m inutes and  an ou tp u t 
per day o f  1 2 0  litres.
O u tp u t in hectares per day can be calculated  by dividing the 
ap p ro p ria te  value in colum n 7 o f  p arag rap h  6  by the num ber o f 
litres sprayed per hectare  as determ ined by the ca lib ra tion  run. 
eg 120  litres per day  =  0 , 5 4  hec ta rK  

224 litres per hectare

6 Time for mistblowing

J e t s ize or n o zz le  m a rk in g

M in u tes
p e r
litre

O u tpu t
in

litre s
p e r
d a y

C P  40
K E F

M o lo b lo
35

A llm an
L 3 5

D anarm  
W  170  

W am bo  
S  170a

S tih l  
S G  17

— 1 2 _ _ 5-3 91
2 - —

i
4

— 4-0 1 2 0

3 — — - 3-1 155
— - 3 — 1 2 - 6 185
4 2 — - - 2 - 2 218
— — — — — 2 - 0 240
5 - 4 1

2 1J 1-8 267

N .B . W ith  the A llm an L 35, Stihl SG  17, W am bo  S 170a and 
D an arm  W  170 m istblow ers only, it is possible to  set the o u tp u t 
con tro l betw een the values m arked . T he o u tp u t volum e can be 
determ ined  by ca lib ra tion  runs and  the tim es in terpo la ted .
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7 Modifications and variations to the times
N .B. These m odifications and varia tions are only to  be applied 
w hen the prevailing conditions o r jo b  specification differ from  those 
listed in parag raphs 1 and  2 .
a. Excess walking

F o r w alking over 30 m etres from  chem ical supply p o in t to  the 
nearest p o in t o f  spray area

Add 0 1  m in per litre for every add itional 30 m etres walked.
b. Ground conditions

W here obstructions to  w alking are m ore th an  norm ally  present 
on a forest floor, eg lop and to p  from  previous crop, fallen 
branches from  ringed trees, m ine w orkings, unstab le  slopes, p oo r 
racks etc.

Increase the tim e per litre by up  to  10%.
In  the m ost difficult conditions add  up to  20%.

c. Slope
T he times are for slopes up to  15° (27%) on steeper slopes. 

Increase the tim e per litre as show n below.

S lope A d d

l 5 o_i9o 27% -34% 5%
20°-24c 35%^44% 1 0 %
25°-30° 45% -58% 15%

d. Allowance for using sem i-rotary pum p, stand and hose
W hen the herbicide is supplied from  a tra ile r/tan k  or d rum  by 
m eans o f  a sem i-rotary  pum p and  alkathene hose and this requires 
to  be re-positioned periodically, the tim e per litre m ay be 
increased by 5%.
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O U T P U T  G U ID E

Cut Stum p and Basal Bark Treatm ent with 
100% 2,4,5-T in Oil Using K napsack Sprayer 
or Live Reel Sprayer

Section XV

N o G 8

1 Conditions
T he times apply under the following conditions:
a. All stum ps, poles or coppice to  be readily accessible, ie reasonable 

w alking conditions, som e bram ble, brash , drains and  rough 
ground  (see parag raph  7b).

b. Bark to  be dry a t the tim e o f spraying.
c. Slopes up to  25%, (14°) (see p arag rap h  7c).
d. R equired  am o u n t o f  chem ical/oil to  be available in a bow ser or 

45 gallon (110 litre) d rum s a t operating  positions a t no t m ore 
th an  30 m etres from  the spraying area (see p a rag rap h  7a).

e. W ith  live reel sprayer: a tw o or four m an team .

2 Job specification
The tim es are for the following w o rk :
a. Spray all cu t stum ps to  sa tu ra te  the w hole stum p surface to  

run-off.
b. Spray all stand ing  poles/coppice as required  to  sa tu ra te  the bark  

over the full circum ference o f  the stem  from  a height o f  30 
centim etres to  g round level.

c. Spray w ith rose (solid stream ) je t  a t 5psi.
d. See also F C  Bulletin N o  48 C hap ters 9 and  13.

Knapsack sprayer only
e. W alk  from  spraying site to  conta iner to  refill.
f. Refill knapsack  sprayer from  con ta iner by sem i-rotary  pum p.

Live reel sprayer only
g. Spray area (see a. and b. above) including hauling  ou t m ain  hose 

and  handling  side lines.
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h. M ain ta in  live reel sprayer.
N.B. The times do not include the following work (see para 7).
1. P repare and  set up live reel sprayer for spraying (7d).
2. M ove live reel sprayer as required to  next spraying area (7e).
3. Reel in and  pack up on com pletion  o f  spraying for the day (7f).

3 Tools and equipment (including safety equipm ent)
a. K napsack  sprayer (18 litres capacity), C ooper Pegler, Policlair 

M k II o r C P  III (forestry m odel).
or
b. Live reel sprayer w ith:

150 m etre m ain  line
3 m etre suction  and re tu rn  hoses 
2 x 37 m etre side lines 
Y  piece fitted w ith self-sealing couplings 
T oo l box, tools and  spares 
O p e ra to r’s instruction  book

T he following add itional equipm ent will be required  when live reel
sprayer is used by a four-m an team .

Three-w ay (X) ju n c tio n
2  side lines and  lances
25 and  6  m etre extension hoses

c. Pressure con tro l valve and  gauge.
d. 21 inch (53cm ) o r 28 inch (71 cm) lance.
e. N o  250 nozzle and  rose je t (5 x -040" solid stream  disc).
f. N o 1 sem i-ro tary  pum p and barrel adap ter. (K napsack  sprayer 

only.)
g. P rotective clo th ing (see E n to p a th  C hem ical C o n tro l S upp lem ent).
h. W ashing facilities.

Allowances included in the times
Knapsack sprayers
a. F o r  contingencies and  w ork o ther th an  spraying, w alking and 

refilling, ie m ain tenance on /o ff protective clothing, w ashing 
hands etc

15% o f  the cyclic time.
b. F o r personal needs and  rest

25% o f  the to ta l w orking tim e.
Live reel sprayer
a. F o r contingencies and  w ork o ther th an  spraying, w alking and  

handling  hose
17% o f  the cyclic tim e.



b. F o r personal needs and  rest
17% o f the to ta l w orking time.

5 Method of using the Output Guide
a. P a rag rap h  6 A  deals w ith  prep g round  using either knapsack  or 

live reel sprayers. E ntry  to  the tables is based on an  estim ate of 
the volum e o f  liquid applied per hectare. The tim e to apply 1 litre 
o f  herbicide, the tim e per hectare and  the ou tp u t in litres per 
ho u r are given.

b. P arag raph  6 B deals w ith w eeding o r cleaning using either 
knapsack  or live reel sprayers. T able layout is as outlined in 5a 
above.
Exam ple

a. P rep ground.
b. K napsack  sprayer.
c. Slope 30% (17°)—other conditions as show n in p arag rap h  1.
d. R ate  o f  herbicide ap p lica tio n —400 litres per hectare.
Standard minutes per litre =  2-11 [F rom  p arag rap h  6 A(i)]
A dd 5% for slope =  0-11 (F rom  p arag rap h  7c)
T otal tim e per litre =  2-22 stan d ard  m inutes
Standard minutes per hectare =  844 [F rom  p arag rap h  6 A(i)]
A dd 5% for slope =  42 (F rom  p arag rap h  7c)
T o ta l tim e per hectare  =  8 8 6  s tan d ard  m inutes
O utput in litres per hour =  28 -4 [F rom  p arag rap h  6 A(i)]
S ub trac t 5% for slope =  1 -4 (F rom  p arag rap h  7c)
T o ta l o u tp u t =  27 0 litres per ho u r

6 A Prep ground
Tim e to spray 1 litre o f  herbicide, tim e to  spray 1 hectare w ith 
herbicide and  ou tp u t in litres per hour.

(i) Knapsack sprayer

L itre s  app lied  
p e r  h ec ta re

S ta n d a rd  m in u tes  
p e r  litre

S ta n d a rd  m in utes  
p e r  h ec ta re

O u tpu t in litre s  
p e r  hour

300 2-39 1 1 1 25-1
400 2 -1 1 844 28-4
500 1-95 975 30-8
600 1-85 1 , 1 1 0 32-4
700 1-79 1,253 33-5
800 1-75 1,400 34-3
900 1-71 1,539 35-1
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(ii) Live reel sprayer

L itre s  a p p lied  
p e r  h ec ta re

S ta n d a rd  m in u tes  
p e r  litre

S ta n d a rd  m in u tes  
p e r  h ec ta re

O u tpu t in litres  
p e r  hour

300 2 0 6 618 29-1
400 1-83 732 32-8
500 1-68 840 35-7
600 1-59 954 37-7
700 1-52 1,064 39-5
800 1-47 1,176 40-8
900 1-44 1,296 41-7

N .B . In terpo la te  w here necessary.

6 B Weeding or cleaning
Tim e to  spray 1 litre o f  herbicide, tim e to  spray 1 hectare w ith 
herbicide and o u tp u t in litres per hour.

(i) Knapsack sprayer

L itre s  a p p lied  
p e r  h ec ta re

S ta n d a rd  m in u tes  
p e r  litre

S ta n d a rd  m in u tes  
p e r  h ec ta re

O u tpu t in litre s  
p e r  hour

300 2 - 6 8 804 22-4
400 2-38 952 25-2
500 2 1 6 1,080 27-8
600 2-03 1,218 29-6
700 1-95 1,365 30-8
800 1-90 1,520 31-6
900 1 -8 6 1,674 32-3

(ii) Live reel sprayer

L itre s  a p p lied S ta n d a rd  m in utes S ta n d a rd  m in u tes O u tpu t in litre s
p e r  h ec ta re p e r  litre p e r  h ec ta re p e r  hour

300 2-34 702 25-6
400 2-06 824 29-1
500 1-87 935 32-1
600 1-76 1,056 34-1
700 1-68 1,176 35-7
800 1-63 1,304 36-8
900 1-59 1,431 37-7

N .B . In te rpo la te  w here necessary.
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7 Modifications and variations to the times and outputs
N .B. These m odifications and varia tions are only to  be applied when 
the prevailing conditions or jo b  specification differ from  those listed 
in parag raphs 1 and  2 .
a. E xcess walking

O n sites w here it is no t possible to  position  the refill po in t for 
knapsack  sprayers w ithin 30 m etres o f  the  spraying area

Add 0 1  m inutes per litre for every add itional 30 m etres
walked.

b. Ground conditions
W here g round  conditions are w orse th an  those show n in p a ra 
graph  la  and  there are m ore obstructions to  w alking, eg lop and 
to p  left from  previous crop, large boulders, m ine-w orkings, fallen 
boughs from  ringed trees etc

Add up  to  10% in steps o f  5%, to  the tim es and reduce the
ou tpu ts  by a sim ilar am ount.

In the m ost difficult conditions
Add up  to  20% in steps o f  5% to  the tim es and  reduce the 

ou tpu ts  by a sim ilar am ount.
c. Slope

W hen slopes are steeper th an  25% (14°) increase the tim es or 
reduce the o u tp u t as fo llow s:

Slope  % Increase in time
(or reduction  in ou tpu t) 

25-34%  (14°-19°) 5% .
35^14% (20°-24°) 10%
45% and  over (25° and  over) 15%

d. Prepare and set up live reel sprayer at commencem ent o f  spraying
Allow 10 m inutes per m an.

e. M ove live'reel sprayer
O n com pletion  o f spraying in a stin t, w hen m ain  line is reeled in 
and live reel sprayer m oved norm al distance o f  60 m etres 

Allow 20 m inutes per m an.
W here the length o f  the spraying stin t is over 130 m etres 
add itional tim e is required  to  w alk back to  live reel sprayer and 
haul in the m ain  line

Allow 25 m inutes per m an.
f. Pack up live reel sprayer at the end o f  the working period

Allow 10 m inutes per m an.
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O U T P U T  G U ID E  “  i
S ectio n

Tree Injection Using a Swedish W ater Pistol ~ -----
and a Boy Scout Axe °

1 Conditions

The O u tp u t G uide applies to  the app lication  o f  herbicides by 
Swedish w ater pistol tree injector and  Boy Scout axe under the 
following c o n d itio n s :

a. D ilu ted  herbicide is available in easily tran sp o rtab le  containers, 
eg 5 o r 20 litre (1 or 5 gallon) drum s.

b. The g round conditions are classified under one o f  the three 
categories show n below :
E a s y — c lear  flo o r ;  n o  restr ic tion  to  m o v em en t, so m e  light  
bram b le .
M o d e r a t e — som e restric tion  to  m ovem ent bu t no t enough to  
w arran t extensive racking. C ond ition  betw een easy and difficult. 
D i f f i c u l t —typical ‘cleaning’ situation . H eavy grow th o f  coppice 
and bram ble under light overhead shade.

c. In  the densest areas, racks to  be provided every 3 to  5 rows.
d. The trees to  be injected should have stem s individually accessible 

to  the injector and  have diam eters at the injection po in t o f 
betw een 7-5 and 20cm .

e. The density o f  trees to  be injected no t to  exceed 1,000 stems 
per hectare.

2 Job specification

T he O u tp u t G uide applies to  the following w o rk :

a. C uts are to  be placed a t 75m m  centres on  birch  and  susceptible 
species and  50 m m  centres on m oderately  resistan t species such 
as hazel and oak . (See E n to p a th  C hem ical C o n tro l Supplem ent.)

b. The dose per cut to  be 1 m illilitre o f  diluted herbicide.
c. Injections to  reach the ou te r sapw ood and  to  be m ade at a
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convenient height on the tree (can be a t waist level). See E n to p a th
C hem ical C o n tro l Supplem ent.

d. See also F C  Bulletin N o 48 C h ap ter 10.

3 Tools and equipment (including safety equipm ent)
a. O ne F ickn ingsspru ta  w ater pistol w ith the je t bored  ou t to 

2m m  (l/1 6 th  inch) d iam eter and equipped w ith a 2-5 litres 
(j gallon) reservoir.

b. O ne Boy Scout axe (such as Spear & Jackson  type 3101).
c. O ne belt.
d. O ne sharpening  stone.
e. O ne filter funnel.
f. O ne calibrated  m easuring vessel for filling the reservoir or for 

m ixing herbicide and  diluent.
g. P rotective clo thing (see E n to p a th  Chem ical C on tro l Supplem ent).

4 Allowances included in the Output Guide
a. F o r contingencies and  w ork o ther th an  actually  injecting, eg 

sharpening  axe etc, 8 % o f the injecting tim e.
b. F o r personal needs and  rest, 16% o f the to ta l w orking time.

5 Method of using the Output Guide
a. E stim ate  the num ber o f  trees to  be treated  per hectare and 

assess the average g irth  in m illim etres per tree a t the injection 
point.

b. D ivide the average girth  by either 75 (for b irch  and  all susceptible 
species) o r by 50 (for oak and  all resistant species) to  give the 
num ber o f  cuts per tree.

c. Assess the g round  conditions under the scale show n in parag raph  
lb .

d. E ntry  to  the tables is gained by using the n um ber o f  trees to  
be treated  per hectare, the average num ber o f  cuts to  be m ade 
per tree and  the g round conditions.
Exam ple

Birch on easy g round  conditions.
a. N um ber o f  trees per hectare—600.
b. A verage g irth — 300 m illim etres.

c. N um ber o f  cuts per tree =  =  4.

F ro m  p arag rap h  6 A the tim e per litre is 111 s tan d ard  m inutes.
or
F rom  p arag rap h  6 B the tim e per tree is 0-44 s tan d ard  m inutes.
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W here unw anted  trees occur in m ixture the following m ethod o f 
assessing the tim e m ay be u se d :
M oderate ground conditions Birch Oak
a. N um ber o f  trees per hectare 600 400
b. A verage g irth  300m m  400m m
T herefore to ta l g irth  per hectare  180,000 m m  160,000 m m
c. D ivide by factor for num ber o f  cuts 75 50
T herefore num ber o f  cuts per hectare l 2,400 3,200 ,

 ! Y
d. T o ta l num ber o f  cuts for b o th  species 5,600
e. T o ta l num ber o f  trees for b o th  species 1,000
f. A verage num ber o f  cuts per tree equals 5-6.
F ro m  p arag rap h  6 A the tim e per litre is 105 stan d ard  m inutes, 
or
F ro m  p arag rap h  6 B the tim e per tree is 0-59 stan d ard  m inutes.

6 A Time in standard minutes to apply 1 litre of herbicide

A vera g e  no 
o f  cuts  

p e r  tree

Easy■ condition s M o d era te  condition s D ifficu lt condition s

1,000  
trees  

p e r  ha

600  
trees  

p e r  ha

300  
trees  

p e r  ha

1,000  
trees  

p e r  ha

600  
trees  

p e r  ha

30 0  
trees  

p e r  ha

1,000  
trees  

p e r  ha

600  
trees  

p e r  ha

300  
trees  

p e r  ha

3 111 119 132 1 2 0 132 150 147 165 2 0 0

4 107 111 119 115 1 2 2 135 132 145 175
5 1 0 2 105 1 1 2 108 114 123 123 134 154
6 97 1 0 0 107 103 108 116 115 124 141
7 93 96 1 0 2 98 93 109 109 115 132
8 90 93 97 94 99 104 104 1 1 0 124
9 87 89 94 90 94 1 0 0 1 0 0 105 116

10 83 8 6 89 87 90 95 95 1 0 0 1 1 0

11 80 82 85 84 87 91 91 95 104
1 2 78 79 82 81 83 87 87 91 99
13 75 76 78 77 79 83 83 87 94
14 72 73 75 74 75 79 79 83 90
15 6 8 69 73 71 73 76 76 79 8 6

16 65 6 6 71 69 71 73 73 75 82

In te rpo la te  w here necessary.
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6B Time in standard minutes to treat one tree

A ve ra g e  no 
o f  cuts  

p e r  tree

E a sy  con di Iions M o d era te  condition s D ifficu lt condition s

1 ,000  
trees  

p e r  ha

600  
trees  

p e r  ha

300  
trees  

p e r  ha

1.000  
trees  

p e r  ha

600  
trees  

p e r  ha

300  
trees  

p e r  ha

1.000 
trees  

p e r  ha

600  
trees  

p e r  ha

300  
trees  

p e r  ha

3 0-33 0-36 0-40 0-36 0-40 0-45 0-44 0-50 0-60
4 0-43 0-44 0-48 0-46 0-49 0-54 0-53 0-58 0-70
5 0-51 0-52 0-56 0-54 0-57 0-61 0-61 0-67 0-77
6 0-58 0-60 0-64 0-62 0-65 0-70 0-69 0-74 0-85
7 0-65 0-67 0-71 0-69 0-72 0-76 0-76 0-80 0-92
8 0-72 0-74 0-78 0-75 0-79 0-83 0-83 0 - 8 8 0-99
9 0-78 0-80 0-85 0-81 0-85 0-90 0-90 0-94 1-04

10 0-83 0 - 8 6 0-89 0-87 0-90 0-95 0-95 1 -0 0 1-1 0
11 0 - 8 8 0-90 0-93 0-92 0-96 1 -0 0 1 0 0 1-04 1-14
12 0-94 0-95 0-98 0-97 1 -0 0 1-04 1-04 1-09 119
13 0-98 0-99 1-01 1 0 0 1-03 1-08 1-08 1-13 1-2 2
14 1 -0 0 1 -0 2 1-05 1-04 1-05 M l 1-11 1-16 1-26
15 1 -0 2 1-03 1-09 1-06 1-09 1-14 1-14 1-19 1-29
16 1-04 1-06 1-14 M 0 1-14 1-17 1-17 1 -2 0 1-31

In te rpo la te  w here necessary.

7 Modifications and variations to the times
N .B . These m odifications and  varia tions are only to  be applied when 
the prevailing conditions o r jo b  specification differ from  those listed 
in parag raphs 1 and  2 .
a. I f  regrow th  from  the unw anted  stem s has to  be cut before 

injection can take place extra tim e will be required . C onsult 
W ork  Study Branch.
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O U T P U T  G U ID E

W eeding and Cleaning 
by H and Tools or Portable Brushcutter

Section XV

N o G10

1 Conditions
C onsiderab le confusion can arise betw een the term s weeding and 
cleaning. As a general guide when using this O u tp u t G uide, weeding 
is defined as the cu tting  o f  annual g row th  before the establishm ent 
o f  the crop, w hilst cleaning is the cu tting  o f  several year’s grow th 
after establishm ent. H ow ever full use should  be m ade o f  the  weed 
descrip tion  tables given in the A ppendix  w hen determ ining  which 
tim e table to  use.
T he tim es apply  to  w eeding and  cleaning under the following 
c o n d itio n s :
a. O bstructions to  w alking as norm ally  p resen t in a w eeding or 

cleaning situa tion , ie overhead cover trees, stum ps, lop  and  top  
o r litter from  previous stand , d rains, occasional rough  ground  and 
loose stones. (See p a rag rap h  7a for m ore difficult conditions.)

b. Slopes o f  up  to  25% (14°) (see p a rag rap h  7b for steeper slopes).
Weeding only
c. Few  trees visible above the su rround ing  vegetation bu t fairly 

easily found (see p arag rap h  7c for easier or m ore  difficult 
visibility).

d. R em oval o f  one season’s weed grow th carried  ou t a t any tim e 
o f the year (see p a rag rap h  7f for m ore th an  one season’s grow th).

Cleaning only
e. Trees generally above the level o f  the grass and  herbaceous weeds 

b u t suffering com petition  from  clim bers and  w oody weeds. (See 
p a rag rap h  7c for m ore difficult visibility.)

f. W eeds to  be cu t in late w inter o r early spring w hen the grass 
and  herbs are dead and  there are  no  leaves on the w oody grow th 
(see p arag rap h  7i when cleaning is carried  ou t during  the grow ing 
season). R em oval o f  several years grow th (typically 3 - 5  years).
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2 Job specification
The tim es apply  to  the follow ing w o rk :
a. C u t vegetation  to  be kept clear o f  d rains, foo tpaths, racks and  

rides.
Weeding only
b. C u t a sw ath  1 m etre w ide around  the trees leaving the stubble 

1 5 -2 5 cms high betw een p lan ts and  8 - 1 5 cms high a round  plants. 
In ter row  vegetation  to  be cut only if it is high enough, or is 
likely to  becom e high enough to  fall on  the trees o r to  adversely 
influence their grow th.

Cleaning only
c. A ll clim bers and  w oody weeds to  be cu t and  laid betw een rows.
d. See also F C  B ulletin N o  48 C hap ters 1 -3  and  5.

3 Tools and equipment (including safety equipm ent)
a. P rotective clo th ing  v iz :

For hand work 
Industria l gloves.
Boots w ith safety toecap.
When using a clearing saw
Safety helm et BS 2826, 5240 o r 2095.
E ar defenders.
Eye p ro tection .
Industria l gloves.
Boots w ith safety toecap.

W eeding only
b. By h a n d :

W here vegetation is p redom inan tly  g roups A  or B, a reap  hook 
or D utch  w eeding scythe. F o r heavier vegetation, a light brushing 
hook  or reap  hook  w ith a long handle o r bean hook.

c. By po rtab le  b rush cu tte r:
H usq v arn a  Jonsereds or o ther m achine fitted w ith  acceptable 
v ib ra tion  dam pening.
Tw o spare blades.
Fuel cans.
Spare spark ing  plug.
F iller funnel w ith filter.
Feeler gauge.
Box in w hich to  sto re  m achine.
M ain tenance schedule.

Cleaning only
d. By h a n d :

W here vegetation  is a m ix ture  o f  clim bers and  w oody weeds
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a light b rush ing  hook. W here m ainly thick woody weeds, a 
heavy brush ing  hook or S-hook.

e. By po rtab le  b ru sh c u tte r:
As b above.

4 Allowances
The following allow ances are included in the tim es:
a. F o r contingencies and  w ork o ther th an  the actual cu tting  time, 

eg tool m aintenance, general p repara tion , w alking between 
w orking  sites, unavoidable  delays and  in the case o f  portab le  
b rushcutters breakdow ns o f  up to  30 m inutes accum ulated 
d u ra tio n  per day. W eeding and  cleaning by hand  tools 10% o f the 
tim e spent cutting. W eeding and  cleaning by b rush cu tte r 21% 
o f the  tim e spent cutting.

b. F o r personal needs and  rest 15-20%  o f the to ta l w orking time.

5 Method of using the Output Guide
a. Define:

1 The m ajo r weed groups p re se n t:
A. Bracken, herbaceous p lants and  soft grasses.
B. C oarse grasses and  rush.
C. C lim bers, m ostly  bram ble.
D . W oody weeds (C oppice and  seedlings).

2 The grade o f difficulty o f  each g roup  (see appendix).
3 T he cover o f  each g roup  as a percentage o f  the  area  to  be cut, 

estim ated in steps o f  5%.
N .B . The area m ay include a percentage o f  g round  w here weed 
grow th is no t com peting w ith the crop and  does no t therefore require 
cutting . A tim e m ust how ever be allocated  to  these areas where it 
is im practicable to  avoid w alking them  w hen cu tting  (see parag raph  
6).
b. C onvert the indices o f  quan tity  and  difficulty for each weed group 

into a tim e to  cu t one hectare from  p arag rap h  6  as fo llow s:
(i) T he tables give the tim es per hectare fo r cu tting  the four 

m ajo r weed groups according to  the grade o f  difficulty and  
row  spacing.

(ii) M ultip ly  these tim es by the ap p ro p ria te  cover percentage.
(iii) A dd together the tim es for each o f  the weed groups to  find 

the to ta l cu tting  tim e.
Exam ple
W eeding w ith hand  tools.
C onditions as specified in p a rag rap h  1.
Job  specification as p arag rap h  2 .
2 1  m  x 2 1  m  p lan t spacing.
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M a jo r  w eed  g ro u p G ra d e

T im e  p e r 
h e c ta re  fo r 
100%  c o v e r  
( f ro m  6A )

%
c o v e r

T im e  p e r  
h e c ta re  fo r 

g iven  %  
C o l 3 x  4 

100

H erbaceous p lants 2 1 , 0 0 0 50 500
C oarse grasses 1 900 10 90
C lim bers 2 1,950 5 98
W oody weeds 
A reas no t

3 3,350 2 0 670

requiring  cu tting  
T o ta l

150 15
1 0 0

23 
1,381 

say 1,380 standard  
m inutes
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7 Modifications and variations to the times
N .B . These m odifications and  varia tions are only to  be applied when 
the prevailing conditions or jo b  specification differ from  those listed 
in paragraphs 1 and  2 .
a. Below average ground conditions

W here the obstructions to  w alking are m ore th an  norm ally 
present in a weeding or cleaning situation , eg excessive lop and 
top  from  a previous crop, fallen boughs from  ringed trees, m ine 
w orkings, unstable slopes, ploughed sites where furrow s are 
choked w ith vegetation etc 
Add up to  20% in steps o f  5%.

b. Steep slopes 
W hen slopes are steeper th an  25%

Increase the times as follows:
Slope

over 2 5 -3 5 %  (14°-19°)
over 35 -45%  (20°-24°)
over 45% (over 25°)

c. Visibility o f  trees 
M odify the times as follows:

D eg ree  o f
d ifficu lty  D escrip tion  

in fin d in g  trees

M o d ifica tio n  
W eeding C lean ing

Easy M ost leaders visible above Subtrac t N o
the v eg e ta tio n ; rem ainder o f 
trees can be seen readily 
when the vegetation is 
parted .

1 0 % m odification

Moderate Few  trees visible above the 
su rround ing  vegetation, bu t 
fairly easily found.

N o
m odification

A dd 10%

Difficult Trees well below  the level o f 
the v eg e ta tio n ; m uch search
ing required . U sually  as
sociated w ith sm all o r poorly 
furnished trees.

A dd 10% A dd 20%

Very Trees well below  the level o f A dd 20% N ot
difficult the v eg e ta tio n ; m uch search

ing required . M ay have to  
cut over vegetation to  next 
large tree then  retrace steps 
to  find interm ediate trees. 
(U sually associated w ith 
very sm all trees in thick 
grass.)

applicable

Increase in time
5%

1 0 %
15%

N o te : T rea t m issing trees as reducing visibility.



d. Variation to job specification
W here the jo b  specification requires m ore or less vegetation  to 
be cu t th an  the specification given in p arag rap h  2 b o r c 
Increase o r Reduce the tim es by up to  15% in steps o f  5%.

e. Ploughed ground
O n sites w here weed g row th  is suppressed in the furrow s and  
w eeding is done by w alking along the ridge 
Reduce the tim es by up  to  20% in steps o f  5%.
O n sites w here weed g row th  is vigorous and  w idespread and 
where unstab le  ridges m ake it necessary to  w ork from  the furrow  
Increase the times by up  to  10% in steps o f  5%.

f. M ore than one season’s growth in a weeding situation
O n sites w here w eeding has no t been carried  ou t for m ore than  
one season
Increase the tim es for w eeding w ith hand  tools by 5% or 10% per 
year’s extra grow th for coarse grasses and rush.
Increase the tim es in steps o f  5% up to  25% per y ear’s extra 
grow th for clim bers and w oody weeds.

g. Closed canopy ( cleaning situation)
W here the canopy o r m ost b ranches have interlaced m aking
w orking m ore difficult
Increase the tim es by 5% or 10%.

h. Cleaning carried out during the growing season
W hen it is necessary to  carry ou t cleaning during  the grow ing 
season w hen the w oody grow th is in leaf and  grasses and  herbs 
m ay also need to. be cut 
Increase the tim es by up  to  10% in steps o f  5%.

i. Exceptionally heavy grass and herbaceous growth
O n sites where the full sum m er’s weed g row th  is exceptionally 
heavy, eg dense b racken  m ore th an  2  m etres high w here it is 
necessary to  pile the bracken  deliberately betw een the rows 
Increase the tim es for G rade  3 by 5% steps up  to  20% for the 
extrem e cases.

j. Underplanted larch plantations
W here there  is a rank  g row th  o f  D eschampsia flexuosa , 
Anthoxanthum , Festuca  etc:
Increase the tim es for tough  grasses by 5% steps up  to  20%.
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Guide for assessing the difficulty of cutting weed growth
F o r weeding, three grades o f  difficulty are recognised in each o f 
the four m ajor weed groups.
F o r cleaning a fu rther three grades are recognised for clim bers and  
tw o for w oody weeds.
T he assessm ent com prises tw o facto rs: the density o f  the weed 
stem s and the g row th  characteristics ie height, thickness and 
toughness. The grade o f  difficulty is the  com bination  o f  these tw o 
factors. I f  necessary foresters should  in terpolate  betw een grades. 
Exam ple o f  weed assessm ent:
a . A n area to  be weeded for the second year has a grow th o f  bram ble. 

T he b ram ble p lants are ab o u t 1-8 m  a p a r t and  the runners are 
th in  and  tra iling  along the ground . T he area  should  clearly be 
assigned to  G rade  1, light clim bers.

b. T he sam e area is to  be weeded for the fou rth  year. T he bram ble 
p lan ts are grow ing closely, only ab o u t 0 -6 m  a p a r t;  the  previous 
weeding was done late in the  sum m er and the runners are 
num erous bu t th in  and short. The b ram ble shows som e charac
teristics o f  heavy grow th and  som e o f  light grow th. T he correct 
assessm ent w ould be m oderate .

T he characteristics described in the  follow ing tables are  intended 
as a guide only and reasonable to lerance shou ld  be allow ed in the 
m easurem ents given, in particu la r height, w hich can vary con
siderably w ithout seriously altering  the difficulty. G enerally  it is the 
density  and thickness o f  stem s w hich determ ines the cu tting  times.
N o te \  Stem  density should  only be assessed in pure patches o f  the 
vegetation  in question.

APPEND IX
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O U T P U T  G U ID E

U ltra Low Volume Application of Herbicides
Section XV

N o G i l

1 Conditions
T he times apply to  spraying under the following c o n d itio n s :
a. Pre and post p lan ting  areas.
b. Slopes up to  25% (14°) (see p ara  7c).
c. A n adequate  supply o f  herbicide on the spraying site (see p ara  

3b(i) o r (ii)).
d. V egetation and  crop heights up to  a m axim um  suitable for U LV  

application . See FC  Leaflet N o 62.
e. G round  and vegetation conditions such th a t the o p era to r can 

proceed at the required  w alking pace for the particu la r application  
and  chem ical flow rate  concerned (see p a ra  7c).

f. M ean  row  lengths betw een 150 and  250 m (see p a ra  7h).

2 Job specification
T he times are for the following w o rk :
a. Silvapron T  and A sulox

A pplying herbicide w ith a M icron  U L V A  or U L V A  8  a t the 
recom m ended application  ra te  in 5 m wide sw aths (see p a ra  7a).

b. Silvapron D
A pplying herbicide w ith a M icron  U LV A  or U L V A  8 a t either 
10  litres/ha to  each inter-row  (ie 2-1  m  wide sw aths) in a post 
p lan ting  or a t 15 litres/ha in 5 m  wide sw aths in a pre p lan ting  
situation  (see p ara  7a).

c. Either:
(i) refilling 1 litre app lication  bo ttle  from  5 litre con ta iners;
(ii) setting  ou t sufficient 5 litre refill containers and  w alking to 

a ttach  nearest conta iner to  knapsack  when required .
Or
(iii) fitting new 1 litre bo ttles to  U L V A ;
(iv) setting  out sufficient 1 litre refill bottles and w alking to  replace 

em pty  bo ttle  in pouch  w ith nearest full bo ttle  w hen required.
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d. N ecessary cleaning o f sprayer and  ancillary equipm ent and  day to 
day m ain tenance (see p ara  4 N .B.).

N .B . See also FC  Leaflet N o 62 for full details o f  m ethod.

3 Tools and equipment (including safety equipm ent)
a. M icron  U L V A  or U LV A  8  together w ith batteries and nozzles 

as required .
N .B . The nozzle giving the fastest flow rate  ap p ro p ria te  to  the 
w alking conditions in any given s itua tion  should be used (see 
p ara  7c).
b. Either:

(i) knapsack  and sufficient spare 5 litre containers for 1 d ay ’s 
spraying per m an.

Or
(ii) sufficient 1 litre bo ttles together w ith carriers (6  bottles per 

carrier) for 1 d ay ’s spraying per m an ;
(iii) locally m ade pouch  to  carry spare 1 litre bo ttle  when 

knapsack  and refill con tainers are no t used.
c. 1 litre plastic g raduated  ju g  for ca lib ration .
d. F unnel w ith gauze filter.
e. D isc speed m eter, w ind speed m eter and sm oke pellets.
f. T oo l k it for m ain tenance o f  equipm ent (see FC  Leaflet N o  62 

A ppendix).
g. P rotective clo thing as specified in FC  Leaflet 62 or E n to p a th  

Chem ical C on tro l Supplem ent.
h. W ashing facilities and barrie r cream .

4 Allowances
a. F o r contingencies and  o ther w ork directly  involved during  sp ray 

ing periods, eg inspect and  consider, m ain tenance o f  sprayer, 
on /o ff p a rt o f  protective clo th ing  etc, varying from  5% w ith a 
nozzle flow rate  o f  0-50cc/sec to  23% w ith a nozzle flow rate  o f 
3-5cc/sec.

b. F o r personal needs and  rest 12% on  o ther w ork and  from  
18-21% on cyclic w ork varying w ith  nozzle flow rate.

N .B . N o allow ance is included for tim e involved w ith recharging 
batteries w hen required , n o r for w ashing U L V  suit. R epairs and  
m ain tenance in excess o f  15 m inutes per day are also n o t included.

5 Method of using the Output Guide
a. P a ra  6 A gives the stan d ard  tim es per litre and  per hectare  for 

U LV  spraying a t various app lica tion  and  nozzle flow rates 
using the knapsack  refill system .

b. P a ra  6 B as for 6 A bu t using 1 litre-refill bottles.



c. In  add ition  to  the o ther w ork directly involved during  spraying, 
there is add itional o ther w ork, m ost o f  w hich is necessary before 
an d /o r after each spraying period, eg u n load /load  equipm ent, 
to  and from  cam p, on /o ff protective clothing, ca lib ration , check 
wind and  disc speeds etc. F o r a period o f  from  h a lf a m an 
d ay ’s w ork to  a full m an day, 60 SM s should  be allowed 
and for less th an  h a lf  a m an day, 30 SM s allow ed (per m an).

d . T o  o b ta in  o u tp u t in litres o r hectares, deduct either 60 o r 30 
m inutes from  the to tal tim e available for spraying (see p a ra  6 c) 
and  divide by the app rop ria te  num ber o f  S M s;
eg w ith a nozzle flow rate  o f  3cc/sec, application  ra te  o f  
7 litres/ha and the knapsack  refill system , from  table 6 A , ou tp u t 
for an  8 hour day

(480-60)

13-7
30-7 litres

(480-60)
o r ------------- =  4-4 ha

96

N .B . N ozzle flow rates vary accord ing  to  tem pera tu re  (see FC  
Leaflet N o  62).
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c. N .B. Before dividing by the app rop ria te  num ber o f  SM s, deduct 
the following num ber o f  m inutes from  the to ta l tim e available 
for spraying per day (ie from  the actual time at the spraying site).

F o r from  j-1 m an day deduct 60 m inutes I 
F o r less than  \  m an day deduct 30 m inutes f  Per

Modifications and variations to the times
N .B. These m odifications and variations are only to  be applied when 
the prevailing conditions or jo b  specification differ from  those listed 
in paragraphs 1 and 2 .
a. Variations in swath spacing

(i) W here sw ath spacing is increased from  5 m to 6 m or from
2-1 m to  2-4 m deduct 5% from  the times.

(ii) W here sw ath spacing is decreased from  5m  to 4m  o r from
2-1 m to 1 -8 m add 5% to  the times.

b. Variations in row length
W here m ean row  length is less than  150 m add to  the standard  
times as show n in the following tab le:

ippticulion rale SMsjLitre to add SMs/Ha to add
(Litres! Ha J 50 m 100 m 50m 100m

5 0 2 -6 0-9
7-0 1-9 0 -6

7-5 1-8 0 -6 > 13-5 4-5
1 0 0 1-3 0-4
150 0-9 0-3

N.B. Row  lengths in excess o f  250m  do no t m ake a significant 
difference to the times.
c. Poor ground conditions and slopes over 25V0 ( 14c)

W here ground conditions a n d /o r slopes o f  over 25% (14°) m ake 
w alking difficult w ith a given nozzle, bu t do not w arran t 
changing to a nozzle with a slower flow rate, add up to  2 0 % 
in steps o f  5%.

N.B. A dd this percentage to  the standard  times as m odified by 
p ara  7b if applicable.
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O U T P U T  G U ID E

Tractor-M ounted Controlled Droplet 
Applicator

Section XV

N o G12

1 Conditions
The O u tp u t G uide applies to  spraying flowable atrazine (W eedex
A500L) under the following conditions:
a. Slopes o f  up to  5° (9%).
b. Bare, freshly cultivated land (ie no stum ps) or destum ped areas 

w ith stum ps piled in w indrow s or clearfell areas no t destum ped.
c. N o  m ore th an  10 stum ps, standing  trees or o ther obstacles per 

hectare causing delay o r de to u r (see p arag rap h  7a).
d. A dequate  space at the end o f  the rows for the trac to r  to  tu rn  

w ithou t m anoeuvring.
e. Trees p lanted  a t row  spacings o f  betw een 2-2m  and  2-6m  and 

in reasonably  parallel rows.

2 Job specification
The O u tpu t G uide applies to  the following w ork (see A ppendix
for w orking m e th o d ):
a. Fill, calibrate, adjust and m ain tain  the sprayer.
b. Spray tw o rows at a tim e. Travel a t a co nstan t speed o f  60m  per 

m inute. A pply liquid a t the ra te  o f  3cc per second per head.
c. T u rn  at the end o f  each pair o f  rows into the next pair.
d. C heck th a t each spray head is w orking before com m encing next 

pa ir o f  rows (prep spray).

3 Tools and equipment
a. T rac to r (M assey F erguson  165 or sim ilar) and  correctly  m ounted  

contro lled  drop le t app licator.
b. T rac to r fuel, oil, etc.
c. A dequate  supply o f  atrazine.
d. A t least 45 litres o f  clean w ater in tw o containers plus an 

add itional con ta iner o f  say 10  litres, for d ilu tion  and w ashing out.

91



e. A  m easuring ja r , g raduated  in lOcc steps, capable o f  holding
0-5 litres.

f. A w atch w ith a sweep second hand.
g. T ools, including sm all crosshead (Phillips) and standard  screw

drivers, pliers, wire strippers, ad justab le  spanner.
h. Spare spray heads, nozzles, fuses (5 am p).
i. P rotective clo th ing as specified by the safety officer, viz:

E ar defenders (except when trac to r is fitted w ith an  approved  ‘Q ’ 
cab)
Safety boots

*W aterp roo f trousers or leggings 
*W aterp roo f jacket 
*W aterp roo f gloves (not rubber)
*Face shield 
*Particle m ask
*These items are necessary when handling  atrazine and when 

ca librating  and m ain ta in ing  the contro lled  drop le t applicator. 
The use o f  gloves is also necessary when handling  trac to r  fuel oil.

j. A dequate  w ashing facilities.

4 Allowances
T he follow ing allow ances are included in the O u tp u t G uide:
a. F o r contingencies and  w ork o ther than  th a t detailed in 

p a rag rap h  2  an  allow ance o f  2 1 % has been m ade to  the spraying, 
tu rn  and  prep spray tim es. O ther w ork includes:
(i) general p re p a ra tio n ;
(ii) add ing  chem ical and w ater to  tan k  in the ra tio  1 :1-5;
(iii) calib rating  flow o f  chem icals th rough  spray h e a d s ;
(iv) checking tank  levels;
(v) adjusting arm s to  correct row  w id th ;
(vi) w ashing ou t pipes and  spray heads (twice d a ily );
(vii) changing spray h e a d s ;
(viii) to  and  from  c a m p ;
(ix) m ino r repairs o f  no t m ore than  15 m inutes accum ulated  

d u ra tio n  during  the day.
b. F o r personal needs and  rest 18% o f the to ta l w ork ing  time.

5 Method of using the Output Guide
a. C alculate the net area to  be sprayed (to tal area  less racks and 

rides).
b. M easure the m ean  distance betw een the rows.
c. A scertain  the m ean length o f  the row s to  be sprayed.
d. Select, from  p arag rap h  6 , the  tim e to  spray  one hectare.
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Exam ple
1 2 -6  hectares net area to  be sprayed 
2 -2 m average d istance betw een rows 
260 m average row  length
Tim e per hectare for 250 m  row  len g th = 58-59  stan d ard  m inutes 
(from  p ara  6 )
Tim e per hectare for 300 m  row  length =  57-65 stan d ard  m inutes 
(from  p a ra  6 )
Tim e per hectare for 260 m row  length

"58-59 -  57-65
- x  158-59 -  

=  58-59 -  0T 9

(by in terpolation)

=  58-40 standard  m inutes 
N .B . T o  calculate the volum e o f chem ical used, the form ula is:

sw ath w idth
N et area x to ta l ra te  o f  application  per hectare x

row  spacing 
In the exam ple this w ould be:

1-2
12-6 x 25 x —  =  172 litres o f  diluted chem ical (this is m ade u p  o f  

2-2
69 litres atrazine plus 103 litres o f  w ater).
D ue allow ance should be m ade for the quan tity  o f  chem ical w hich 
m ay be lost during  the operations o f  calib ration , w ashing ou t 
pipes, tu rn ing  at end o f rows.

6 Time in standard minutes to spray one hectare (including turn and 
prep spray) at a speed of 60 m per minute
See table on page 94

7 Modifications and variations to the Output Guide
N .B. These m odifications and  varia tions are only to  be applied when 
the prevailing conditions or jo b  specification differ from  those listed 
in parag raphs 1 and 2 .
a. Should  there be m ore than  10 obstructions per hectare it is 

advisable to  spray using hand  held equipm ent as a trac to r 
m ounted  m achine is no t considered suitable.

b. R epairs o f  up to  15 m inutes accum ulated  d u ra tio n  per day are 
included in the O u tp u t G uide, bu t any repair tim e in excess o f 
15 m inutes should  be paid  for separately.

c. T he weekly d rain ing  and  w ashing ou t o f  the tan k  is no t included 
in the O u tp u t G uide and should  be carried  ou t w ith the norm al 
weekly trac to r m ain tenance and  be paid  for separately.
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APPENDIX

Tractor mounted CD A—job description
T he m achine consists basically o f  a tan k  to  hold  the chem ical, 
a pum p, tw o solenoids and  tw o ‘M icron  H erb i’ spray heads.

T he norm al safety precautions should be observed when carrying 
ou t this operation . These m ay be checked by reference to :
a. F C  Bulletin N o 48.
b. The E n to p a th  News C hem ical C on tro l Supplem ent.

N .B . The publications m entioned above are exam ples only and 
there m ay be o ther publications available to  w hich reference may 
be m ade.
The tank  should no t be filled m ore than  ha lf way as considerable 
fro th ing  o f  the atrazine occurs during  spraying operations and m ay 
spill ou t o f  the filler cap.

1 Preparing the machine for use
a. A dd atrazine (W eedex 500L) and  w ater to  the tank  in the ra tio  

o f  1 atrazine to  1-5 w ater. A lways pour the liquids th rough  the 
filter in the filler hole and  always add atrazine before adding 
w ater. 2 x 5  litres o f  atrazine plus 3 x 5  litres o f  w ater should 
norm ally  be sufficient for a m orn ing ’s spraying (see p a rag rap h  3e).

b. C onnect the ou tlet hose to  the pum p and the re tu rn  hose to  the 
tank  (push and  turn).

c. Switch on the pum p and b o th  solenoids and w ait until chem ical 
emerges in a steady flow from  each head.

d. C alib rate  by m easuring the quan tity  o f  chem ical th a t flows from  
each head in one m inute. U se a m easuring ja r  and  a w atch  w ith 
a sweep second hand.
T he head m ay be tilted for this opera tion  to  concen tra te  the flow 
in one stream . The correct quan tity  is 180cc per m inute from  
each head. A djust the flow by tu rn ing  the contro l valve (vertical 
one w ith alloy handle) clockwise to  increase flow /anti-clockw ise 
to  reduce flow.
I f  each head does no t give the sam e flow, check th a t b o th  heads 
are perfectly level and horizon tal w ith each o ther (adjust by m eans 
o f  tra c to r’s trailing  arm s), o r th a t one nozzle is no t partially  
blocked.

e. Switch on spray heads and check th a t they are ro ta tin g  satis
factorily. Leave running  for one m inute or so and observe size, 
shape and  density o f  spray sw ath on ground. C orrect size is
l-2 m  diam eter, circular (oval indicates th a t w ind may be too  
strong) and  b o th  circles should  be o f un iform  density.
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f. Switch sprayer off* and  proceed to  spraying area  and  position  
trac to r m idw ay betw een first tw o row s. S tart from  dow nw ind 
side o f  com partm en t if the wind is across the rows.

g. Check the spray heads are over the centre o f  each ro w —adjusting  
arm s accordingly.

h. A djust height o f  spray  heads to  clear tops o f  trees.

2 Spraying
a. Switch the sprayer on* and check th a t spray  is em erging.
b. D rive a t a constan t speed o f  60 m per m inute. A lthough  individual 

trac to rs  m ay vary, on the trac to rs studied , it was found th a t on 
the M F165 w ithou t M ulti Pow er this speed was achieved by 
m ain tain ing  1,200 rpm  in th ird  gear low. W ith  M ulti Pow er in 
high and  also in th ird  gear low 1 ,0 0 0 - 1 ,1 0 0  rpm  was required. 
O bstacles such as stum ps, hollow s, etc, should  be traversed with 
care and  height o f  spray heads m ay need to  be adjusted  
(raised) in o rder to  avoid them  ground ing  or h itting  trees.

c. A t the end o f  the row  tu rn  and  check th a t spray heads are still 
w orking before com m encing next row .

d. W hen driving to  and from  cam p sw itch the sprayer off* and raise 
it on the trac to r arm s.

3 Washing out
W hen the m achine is stopped  for any reason  for m ore th an  h a lf an
h o u r it is necessary to  w ash ou t the pipes and  spray heads so tha t
they will no t becom e blocked w ith dried atrazine.
a. The tank  outle t pipe and  re tu rn  pipe should be d isconnected and 

the tan k  ou tle t pipe inserted into a con ta iner o f  clean w ater. If  
the stoppage is a tem porary  one during  the day  (lunch break, 
inclem ent w eather) then no m ore than  5 litres o f  w ater need be 
used. A t the end o f  the day 13-18 litres should  be flushed through.

b. Switch sprayer on* and w ait till clean w ater em erges from  spray 
heads.

c. A t the end o f  the day clean the grooves o f  the spray  head discs 
w ith a c lo th  to  rem ove all caked on atrazine.

d. Leave pipes d isconnected until m achine is ready to  use again.
e. A t the end o f  the day dilu te any rem aining chem ical in the tank  

by adding  som e o f the follow ing d ay ’s w ater (10-15 litres).
f. W eekly, the tan k  should  be drained  and the inside w ashed to

*Five switches, one each for pum p, solenoids and  spray  heads.
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rem ove any dried  on atrazine. The quickest way to  d ra in  the 
tank  is to  rem ove the re tu rn  pipe connection  and place this into 
a su itable container. Switch on the pum p only and  pum p ou t the 
liquid.

A fter em ptying and cleaning ou t the tan k  the pipes should be 
w ashed ou t as described above.
N ote
W hen w ashing ou t pipes and tank  due care m ust be taken  to 
avoid run  off into w ater courses.
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O U T P U T  G U ID E

Brashing Spruces
Section XVI

N o G1

1. Conditions
T he O u tp u t G uide applies to  trees fully (100%) or partially  (X%)
brashed  under the following conditions:
a. Slopes up to  35% (19°) w ith little o r no undergrow th  or rock 

outcrops.
b. D rains, w here present, no t closer th an  6 m spacing.
c. D irect, tu r f  o r plough p lanting. P lough furrow s up to  10cm deep.
d. A verage num ber o f  w horls to  be brashed  is 5-5 for NS and 5 for SS.
e. A verage o f  4-5 dead w horls above brash ing  height.
f. Few  in ternodal branches.
N .B . For conditions other than specified above see paragraph 7.

2 Job specification
T he O u tp u t G uide is for the following w ork:
a. Trees to  be brashed to  a height o f  l-8 m (w horls occurring  at 

exactly 1-8  m are no t norm ally rem oved) m easured from  ground 
level (ie no t from  to p  o f  tu r f  or from  the bo tto m  o f a furrow ). 
O n slopes, b rashing height is m easured from  side o f  the tree.

b. B ranches to be cut close to  the bole leaving no snags and no t 
dam aging  the b a rk ; this includes rideside and  rough trees.

c. F orked , double and badly form ed trees no t to  be brashed  unless 
an unusually  high p ro p o rtio n  o f  the stand  consists o f  this type 
o f  tree.

d. Trees w ith a D B H  o f  under 7 cm no t norm ally  brashed.
e. B ranches to  be kep t clear o f  racks, rides and m ain  drains.

• f. P artia l b rash ing—p atte rn  m ay be either lane or diffuse. W ith  
p artia l brashing, all trees m ust be brashed to  the percentage 
chosen (bu t excluding trees in 2 c and d above).

3. Tools and equipment (including safety equipm ent)
a. 0 5  m Skelton brash ing  saw w ith Skelton strapped  head.
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b. H andle  0-6 m long (preferably  axe handle  w ith fawn foot).
c. 15 cm  three cornered  slim tap er file w ith handle.
d. 25 cm fine flat file w ith handle.
e. Eclipse N o  77 setting  pliers.
f. F iling  vice.
g. P rotective clo thing v iz :

Safety helm et BS 2095 o r 5240.
Eye p ro tection .
Industria l gloves.
Boots w ith safety toecap.

4 Allowances
Included in die times
a. F o r contingencies and w ork o ther th an  th a t perform ed on 

individual trees, eg sharpening, setting and  cleaning the saw, 
w alking betw een w ork sites etc, 1 0 % o f the tim e spent on actual 
brashing.

b. F o r personal needs and  rest, 15% o f the to ta l w ork ing  tim e.

5 Method of using the Output Guide
a. T o  select the tim e an assessm ent m ust be m ade o f  a t least 100 

trees. N orm ally  it is desirable to  set a ra te  for the jo b  before the 
m en begin w ork ; w ith brash ing  this is no t easy. E ither the super
visor should  b rash  1 0 0  trees to  m ake the assessm ent or the 
assessm ent should  be m ade during  the first d ay ’s w ork. I t is 
im p o rtan t th a t this assessm ent should  be m ade in average 
conditions for the stand . I f  necessary the assessm ent should  be 
done in several parts o f  the stand to  arrive a t the coarseness 
index. In  add ition , the average num ber o f  w horls per tree should 
be checked.
The coarseness o f  each tree will be assessed as fo llow s:
Fine branched : U n d er 13 m m  diam eter, b rittle  and  m ore than  
one b ranch  rem oved w ith one stroke  o f the saw.
M edium  branched'. 1 3 -2 5  m m  diam eter, m ost branches rem oved 
w ith one stroke  o f  the saw.
Coarse branched'. O ver 25 m m  diam eter, tough , m ost branches 
require m ore th an  1 stroke  o f  the saw. Som etim es m any inter- 
nodal b ranches.

b. Calculation o f  the coarseness index
The num ber o f  trees in each category is expressed as a 
percentage o f  the to ta l num ber counted . A m ultip ly ing factor 
(as show n on page 1 0 1 ) is then  applied to  each percentage.
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N orw ay spruce S itka spruce 
F ine 3 3
M edium  4 4
C oarse 5 6

eg Norw ay spruce
Fine percentage by 3 eg 27% x 3 =  0-81 
M edium  percentage by 4 eg 56% x 4 =  2-24 
C oarse percentage by 5 eg 17% x 5 =  0-85
A dd these figures to  give the coarseness index 
0-81 + 2 - 2 4 +  0-85 =  3-90.
S itka  spruce
Fine percentage by 3 eg 27% x 3 =  0-81 
M edium  percentage by 4 eg 56% x 4 =  2-24 
C oarse percentage by 6  eg 17% x 6  =  F02
A dd these figures to  give the coarseness index 
0-81 + 2 - 2 4 +  1-02 =  4-07.

c. Selecting the time
L ook up  the tim e per 100 trees for the species in p a rag rap h  6  
for the coarseness index and  the percentage to  be brashed. 

eg N S  C oarseness index 3-90 =  117 standard  m inutes per 100 trees 
70% brashed.
SS C oarseness index 4-07 = 1 1 3  stan d ard  m inutes per 100 trees 
70% brashed.

6 Output Guides for brashing—Time in standard minutes per 100 trees

A N orw ay Spruce

C oarsen ess
index

P ercen ta g e  b rash ed  an d  tim e  p e r 100 trees

30% 4 0 / 30% 60% 70% 100%

3 0 0 50 60 70 80 90 1 2 0
3-20 53 64 75 85 96 128
3-40 56 6 8 79 90 1 0 2 136
3-60 60 72 84 96 108 144
3-80 63 76 8 8 101 114 152
4-00 6 6 80 93 106 1 2 0 160
4-20 69 84 98 111 126 168
4-40 72 8 8 1 0 2 116 132 176
4-60 76 92 107 1 2 2 138 184
4-80 79 96 111 127 144 192
5 0 0 82 1 0 0 116 132 150 2 0 0
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B S itka  spruce

C oarsen ess
index

P ercen ta g e  b ru sh ed  a n d  tim e  p e r 100 trees

m 0 40" „ 50" „ 6 0 ",, 70% 100%,

3 0 0 46 56 64 74 83 1 1 2

3-20 49 60 68 79 89 119
3-40 52 63 73 84 94 127
3-60 55 67 77 89 1 0 0 134
3-80 58 71 81 94 105 142"
4-00 61 75 85 99 111 149
4-20 64 78 90 104 116 157
4-40 67 82 94 109 1 2 2 164
4-60 71 8 6 98 113 127 172
4-80 74 90 1 0 2 118 133 179
5-00 77 93 107 123 138 187
5-20 80 97 111 128 144 194
5-40 83 101 115 133 149 2 0 2
5-60 8 6 104 119 138 155 209
5-80 89 108 124 143 160 216
6 0 0 92 1 1 2 128 148 166 224

7 Modifications and variations to the Output Guide
N .B. These m odifications and  varia tions are only to  be applied  when 
the prevailing cond itions o r jo b  specification differ from  those listed 
in parag raphs 1 and  2 .
a. Better conditions

Very easy going, alm ost level g round , screef o r tu r f  p lan ted  w ith 
no  g round  im pedim ents and  possibly had  heavy weed grow th in 
early years helping to  suppress the low er branches.

Deduct in steps o f  5% up  to  a m axim um  o f 15%.
b. Poorer conditions

H ard  going, deep (C uthbertson) p loughing o r slopes over 35%, 
p robab ly  b roken  ground  w ith scrub and rock ou tcrops, in ter
tw ining branches.

Add in steps o f  5% up  to  a m axim um  o f  15%.
c. Variation in number o f  whorls

T he tim es are for b rash ing  an  average 5-5 w horls in N S and  5 
w horls in SS. I f  there is a difference 

Add/subtract in steps o f  5% per 5 w horl.
d. Variation in number o f  dead whorls above brashing height 

W here there are less th an  an  average o f  4-5 dead w horls above 
brash ing  height

Add 5%.
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W here there are m ore th an  an  average o f  4-5 dead w horls above 
brash ing  height 

Deduct 5%.
e. Green branches

N orm ally , green branches only occur on the edge o f  a stand  and  
allow ance for this is already m ade. W hen there is a significant 
p ro p o rtio n  o f green branches to  be rem oved w ithin the stand  

Add 5% or 10%.
f. Internodal branches

Som etim es it is difficult to coun t w horls because o f in ternodal 
branches. D epending on the occurrence 

Add 5% or 10%.
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O U T P U T  G U ID E

Brashing Pines
Section XVI

N o G 2

1 Conditions
T he O u tp u t G uide applies to  trees fully (100%) or partially  (X%) 
brashed under the following conditions:
a. F la t o r gently sloping terra in  up to  15% (8 °) w ith occasional 

patches o f  undergrow th.
b. Few drains.
c. D irect o r shallow  plough planting.
d. A verage num ber o f  whorls to  be brashed  is 5.
e. A verage o f  4-5 dead whorls above b rash ing  height.
f. N o  in ternodal branches.
N .B . For conditions other than specified above see paragraph 7.

2 Job specification
The O u tp u t G uide is for the following w o rk :
a. Trees to  be brashed to  a height o f  T 8 m (whorls occurring  at 

exactly 1 -8 m  are no t norm ally rem oved) m easured from  ground 
level (ie no t from  top  o f  plough ridge or from  the bo tto m  o f a 
furrow ). O n slopes brash ing  height is m easured from  the side o f  
o f  tree.

b. Branches to  be cut close to  the bole leaving no snags and no t 
dam aging  the b a rk ; this includes rideside and  rough trees.

c. F o rked , double and badly form ed trees n o t to  be brashed  unless 
an unusually  high p ro p o rtio n  o f  the stand consists o f  this type 
o f  tree.

d. Trees w ith a D B H  o f under 5cm  no t norm ally brashed.
e. B ranches to  be kep t clear o f  racks, rides and m ain  drains.
f. P artia l b rash ing—p atte rn  m ay be either lane o r diffuse. W ith 

p artia l brashing, all trees m ust be brashed  to  the percentage 
chosen (bu t excluding trees in 2 c and  d above).
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3 Tools and equipment (including safety equipm ent)

Saw  brashing
a. 0-5m Skelton b rash ing  saw w ith Skelton strapped  head.
b. H andle  0-6m  long (preferably axe handle w ith faw n foot).
c. 15cm three cornered slim taper file w ith handle.
d. 25cm  fine flat file w ith handle.
e. Eclipse N o  77 setting  pliers.
f. F iling vice.
Billhook or axe brashing
g. N ew ton  b illhook  (Spear & Jackson  N o 4501) 

or
h. Y orksh ire  b illhook w ith hooked end rounded  off (Spear & Jackson  

N o  4552)
or

i. 21b trim m ing axe (Spear & Jackson  N o 3151).
j. Sharpening  stone, carry ing  frog and  edge too l gauge (see 

F C  B ulletin N o  48 C h ap ter 2).
k. P rotective clo thing viz:

Safety helm et BS 2095 or 5240.
Eye p ro tection .
Industria l gloves.
B oots w ith safety toecap.

4 Allowances
Included in the times
a. F o r contingencies and  w ork o ther than  th a t perform ed on 

individual trees, eg sharpening, setting and  cleaning the saw, 
b illhook  or axe, w alking betw een w ork sites etc, 1 0 % o f the tim e 
spent on actual brashing.

b. F o r personal needs and  rest 15% o f  the to ta l w ork ing  tim e.

5 Method of using the Output Guide
a. T o  select the tim e an assessm ent m ust be m ade o f  a t least 

1 0 0  trees.
N orm ally  it is desirable to  set a ra te  for the jo b  before the men 
begin w o rk ; w ith b rash ing  this is no t easy. E ither the supervisor 
should  b rash  1 0 0  trees to  m ake the assessm ent o r the  assessm ent 
should  be m ade during  the first d ay ’s w ork. It is im p o rtan t th a t 
this assessm ent should be m ade in average conditions for the 
stand . I f  necessary the assessm ent should  be done in several 
parts  o f  the stand  to  arrive a t the coarseness index. In  add ition  
the average num ber o f  w horls per tree should  be checked.
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T he coarseness o f  each tree will be assessed as fo llow s:
Fine branched. U nder 13 mm  diam eter, b rittle  and  m ore th an  one 
branch  rem oved w ith one stroke o f  the saw, b illhook o r axe. 
M edium  branched. 13-25m m  diam eter, m ost b ranches rem oved 
w ith one stroke o f the saw, billhook or axe.
Coarse branched. O ver 25 m m  diam eter, tough, m ost branches 
require m ore th an  one stroke o f  the saw, b illhook or axe.

b. Calculation o f  the coarseness index
The num ber o f  trees in each category is expressed as a per
centage o f  the to ta l num ber counted . A m ultiplying factor (as 
show n below) is then applied to  each percentage.

Scots C orsican Lodgepole
pine pine pine

Fine 4 3 3
M edium 5 4 4
C oarse 8 6 6

eg Scots pine
Fine percentage by 4 eg 27% x 4 =  1 -08 
M edium  percentage by 5 eg 56% x 5 =  2-80 
C oarse percentage by 8 eg 17% x 8 =  1-36 
A dd these figures to  give the coarseness index 
1 08 +  2-80+  1-36 =  5-24

Corsican and Lodgepole pine 
F ine percentage by 3 eg 27% x 3 =  0-81 
M edium  percentage by 4 eg 56% x 4 = 2 -2 4  
C oarse percentage by 6  eg 17% x 6  =  1 -02 
A dd these figures to  give the coarseness index 
0 -81 + 2 -2 4 + 1 -0 2  =  4-07

c. Selecting the time
L ook up  the tim e per 100 trees in p arag rap h  6  for the coarseness 
index, species and  tool used and the percentage to  be brashed. 
eg Scots pine coarseness index 5-24 =  48 stan d ard  m inutes per 
100 trees 50% billhook  o r axe b rashed  and  64 standard  m inutes 
per 100 trees 50% saw brashed.
C orsican  pine coarseness index 4-07 =  45 stan d ard  m inutes per 
100 trees 50% billhook  or axe brashed and  59 stan d ard  m inutes 
per 100 trees 50% saw brashed.
L odgepole pine coarseness index 4-07 =  38 standard  m inutes per 
100 trees 50% billhook or axe brashed  and  52 standard  m inutes 
per 100 trees 50% saw brashed.
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6 Output Guides for brashing—time in standard minutes per 100 trees
A. Scots pine

B illh ook or a x e S a w

P ercen t bru sh ed  
an d  tim e  p e r  100 trees

C o a rse 
ness

index

P ercen t b rash ed  
an d  tim e  p e r  100 trees

30% 40% 50% 60'% 70% 100%, 30%, 40%, 50%, 60%, 70%, 100%,

26 32 37 42 47 63 4-00 35 41 49 56 63 84
27 34 39 44 50 6 6 4-20 37 43 51 59 6 6 8 8

29 35 41 46 52 69 4-40 39 46 54 62 69 92
30 37 43 48 54 72 4-60 40 48 56 64 73 97
31 38 44 50 57 76 4-80 42 50 59 67 76 101

33 40 46 53 59 79 5-00 44 52 61 70 79 105
34 42 48 55 61 82 5-20 46 54 64 73 82 109
35 43 50 57 64 85 5-40 47 56 6 6 76 85 113
36 45 52 59 6 6 8 8 5-60 49 58 6 8 78 88 118
38 46 54 61 6 8 91 5-80 51 60 71 81 92 1 2 2

39 48 56 63 71 94 6 0 0 53 62 73 84 95 126
40 50 57 65 73 98 6 -2 0 54 64 76 87 98 130
42 51 59 67 75 101 6-40 56 6 6 78 90 101 134
43 53 61 69 78 104 6-60 58 6 8 81 92 104 139
44 54 63 71 80 107 6-80 60 70 83 95 107 143
46 56 65 74 82 1 1 0 7 0 0 61 73 8 6 98 1 1 0 147
47 58 67 76 85 113 7-20 63 75 8 8 101 114 151
48 59 6 8 78 87 117 7-40 65 77 90 104 117 155
49 61 70 80 89 1 2 0 7-60 67 79 93 106 1 2 0 160
51 62 72 82 92 123 7-80 6 8 81 95 109 123 164
52 64 74 84 94 126 8 -0 0 70 83 98 1 1 2 126 168
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B. Corsican pine

B illh ook  or a x e S a w

P ercen t brash ed  
an d  tim e  p e r  100 trees

C o a rse 
ness

index

P ercen t b rash ed  
an d  tim e p e r  100 trees

3 0 / 4 0 % 40% 6 o y „ 70% 100% 3 0 / 4 0 / 5 0 / 6 0 / 7 0 / 1 0 0 /

24 28 33 38 43 57 3 0 0 32 38 44 50 57 76
26 29 35 40 46 61 3-20 34 40 46 53 60 81
27 31 37 43 49 65 3-40 36 43 49 56 64 8 6
28 33 39 46 52 6 8 3-60 38 45 52 60 6 8 91
30 35 41 48 54 72 3-80 40 48 55 63 72 96
32 37 44 51 57 76 4-00 43 50 58 6 6 76 101
33 39 46 53 60 80 4-20 45 53 61 70 79 106
35 41 48 56 63 84 4-40 47 55 64 73 83 111

36 42 50 58 6 6 87 4-60 49 58 67 76 87 116
38 44 52 61 69 91 4-80 51 60 70 80 91 121

40 46 55 63 72 95 5 0 0 53 63 73 83 95 126
41 48 57 6 6 74 99 5-20 55 65 76 8 6 98 131
43 50 59 6 8 77 103 5-40 58 6 8 79 90 1 0 2 136
44 52 61 71 80 106 5-60 60 70 82 93 106 141
46 54 63 73 83 1 1 0 5-80 62 73 85 96 1 1 0 146
48 56 6 6 76 8 6 114 6 0 0 64 76 8 8 1 0 0 114 152

C. Lodgepole pine

2 0 24 28 33 37 49 3 0 0 27 32 38 44 49 65
21 25 29 35 39 52 3-20 28 34 40 46 52 69
2 2 27 31 37 41 55 3-40 30 36 43 49 55 73
24 28 33 39 44 58 3-60 32 38 45 52 58 78
25 30 35 41 46 62 3-80 34 40 48 55 62 82
26 32 37 44 49 65 4-00 36 42 50 58 65 8 6

28 33 39 46 51 6 8 4-20 37 44 53 61 6 8 91
29 35 41 48 54 71 4-40 39 46 55 64 71 95
30 36 42 50 56 75 4-60 41 49 58 67 75 99
32 38 44 52 59 78 4-80 43 51 60 70 78 104
33 40 46 55 61 81 5-00 45 53 63 73 81 108
34 41 48 57 64 84 5-20 46 55 65 76 84 1 1 2

36 43 50 59 6 6 8 8 5-40 48 57 6 8 79 8 8 117
37 44 52 61 69 91 5-60 50 59 70 82 91 121

38 46 54 63 71 94 5-80 52 61 73 85 94 125
40 48 56 65 74 98 6 0 0 54 64 76 8 8 98 130
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N .B . These m odifications and varia tions are only to  be applied 
w hen the prevailing conditions or jo b  specification differ from  those 
listed in parag raphs 1 and  2 .
a. Poorer conditions

H ard  going, deep (C u thbertson ) p loughing or slopes over 15% 
(9°), frequent drains, b roken  ground , scrub and  rock outcrops, 
intertw ining branches.

Add in steps o f  5% up  to  a m axim um  o f 15%.
b. Variation in number o f  whorls

T he tim es are for b rash ing  an  average 5 w horls per tree. If  there is 
a difference

Add/subtract in steps o f  5% per \  w horl.
c. Variation in number o f  dead whorls above brashing height 

W here there are less th an  an  average o f  4-5 dead w horls above 
b rash ing  height

Add 5%
W here there  are m ore th an  an average o f  4-5 dead w horls above 
b rash ing  height 

Deduct 5%
d. Green branches

N orm ally  green branches only occur at the  edge o f  a stand  and 
allow ance for this is already m ade. W here there is a significant 
p ro p o rtio n  o f  green branches to  be rem oved w ithin the stand 

Add 5% o r 10%.

7 M odifications and variations to the O utput Guide
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O U T P U T  G U ID E

Brashing Japanese Larch
Section XVI

N o G3

1 Conditions
T he O u tp u t G uide applies to  trees fully (100%) or partially  (X%)
brashed under the following co n d itio n s :
a. Slopes up to  35% (19°) w ith little or no undergrow th  o r rock 

outcrops.
b. Few  drains.
c. D irect o r shallow  plough planting.
d. W horls difficult to  count bu t an  average o f  abou t 4 to  be brashed.
e. B ranches dead for ab o u t 2 m  above brash ing  height.
N .B . For conditions other than specified above see paragraph 7.

2 Job specification
T he O u tp u t G uide  is for the following w o rk :
a. Trees to be brashed to  a height o f  l-8 m (whorls occurring at 

exactly l-8 m are no t norm ally  rem oved) m easured from  ground 
level (ie no t from  to p  o f  tu r f  or from  the b o tto m  o f a furrow ). 
O n slopes brash ing  height is m easured from  the side o f  the tree.

b. B ranches to  be rem oved close to the bole leaving no snags and 
n o t dam aging  the b a rk ; this includes rideside and  rough  trees.

c. F o rked , double and  badly form ed trees no t to be b rashed  unless 
an  unusually  high p ro p o rtio n  o f  the stand  consists o f  this type o f 
tree.

d. T rees w ith a D B H  o f under 7cm  no t norm ally  brashed.
e. B ranches to  be kept clear o f  racks, rides and  m ain drains.
f. P artia l b rash in g —p atte rn  m ay be either lane or diffuse. W ith  

partia l brashing, all trees m ust be brashed to  the percentage 
chosen (but excluding trees in 2 c and d above).

3 Tools and equipment (including safety equipm ent)

Saw  brushing
a. 0-5m  Skelton brashing saw with Skelton strapped  head.
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b. H andle  0-6m  long (preferably axe handle w ith fawn foot).
c. 15cm three cornered slim tap er file w ith handle.
d. 25cm  fine flat file w ith handle.
e. Eclipse N o  77 setting pliers.
f. F iling vice.
S tick  brashing
g. Pick handle or locally cut stick.
h. P rotective clo th ing  viz:

Safety helm et BS 2095 or 5240.
Eye p ro tection .
Industria l gloves.
Boots w ith safety toecap.

4 Allowances
Included in the times
a. F o r contingencies and w ork o ther than  th a t perform ed on 

individual trees, eg sharpening, setting and  cleaning the saw, 
w alking betw een w ork sites etc 1 0 % o f the tim e spent on actual 
brashing.

b. F o r personal needs and  rest 15% o f the to ta l w orking time.

5 Method of Using the Output Guide
a. T o  select the tim e an assessm ent m ust be m ade o f  at least 100 

trees.
N orm ally  it is desirable to  set a ra te  for the jo b  before the men 
begin w ork ; w ith b rash ing  this is no t easy. E ither the 
supervisor should  b rash  1 0 0  trees to  m ake the assessm ent or 
the assessm ent should  be m ade during  the first d ay ’s w ork. It is 
m ost im p o rtan t th a t this assessm ent should  be m ade in average 
conditions for the stand . I f  necessary the assessm ent should  be 
done in several p arts  o f  the stand  to  arrive a t the coarseness index. 
In  add ition  the average num ber o f  w horls per tree should  be 
checked.
The coarseness o f  each tree will be assessed as fo llo w s:
Fine branched. U n d er 13 m m  diam eter, b rittle  and  m ore th an  one 
b ranch  rem oved w ith one stroke  o f  the saw, pick handle or stick. 
M edium  branched. 13-25 m m  diam eter, m ost b ranches rem oved 
w ith one stroke o f the  saw, pick handle  or stick.
Coarse branched. O ver 25 m m  diam eter, tough , m ost b ranches 
require  m ore th an  one stroke  o f  the saw, pick handle  o r stick.

1 1 2



b. Calculation o f  the coarseness index
T he num ber o f  trees in each category is expressed as a percentage 
o f  the to ta l num ber counted . A  m ultiplying factor (as show n 
below) is then  applied to  each percentage.

F ine 3 
M edium  4 
C oarse 6

eg F ine percentage by 3 eg 27% x 3 =  0-81
M edium  percentage by 4 eg 56% x 4 = 2 -2 4
C oarse percentage by 6  eg 17% x 6  =  1 -02
A dd these figures to  give the coarseness index }
0 -81 + 2 -2 4 + 1 -0 2  =  4-07

c. Selecting the time
L ook up the tim e per 100 trees in parag raph  6  for the coarseness 
index and  the percentage to  be brashed. 

eg C oarseness index 4-07 =  43 standard  m inutes per 100 trees 60% 
stick brashed and 65 standard  m inutes per 100 trees 60% saw 
brashed.

6 Output Guides for brashing—time in standard minutes per 100 trees
Japanese larch

S tic k S a w

P ercen t brash ed  
an d  tim e p e r  100 trees

C oarse 
ness

index

P ercen t brash ed  
a n d  tim e p e r  100 trees

30" / 40% 5 0 / 60% 70% 100% 30%, 40%, 50% 6 0 / o 7 0 / 100%,

2 0 24 28 32 36 48 3-00 30 36 42 48 54 72
21 25 29 34 38 51 3-20 32 38 44 51 57 76
2 2 27 31 36 40 54 3-40 34 40 47 54 61 81
24 28 33 38 43 57 3-60 36 43 50 57 64 8 6

25 30 35 40 45 60 3-80 38 45 53 60 6 8 91
26 32 37 42 48 64 4-00 40 48 56 64 72 96
28 33 39 44 50 67 4-20 42 50 58 67 75 1 0 0

29 35 41 46 52 70 4-40 44 52 61 70 79 105
30 36 42 49 55 73 4-60 46 55 64 73 82 1 1 0

32 38 44 51 57 76 4-80 48 57 67 76 8 6 115
33 40 46 53 60 80 5-00 50 60 70 80 90 1 2 0

34 41 48 55 62 83 5-20 52 62 72 83 93 124
36 43 50 57 64 8 6 5-40 54 64 75 8 6 97 129
37 44 52 59 67 89 5-60 56 67 78 89 1 0 0 134
38 46 54 61 69 92 5-80 58 69 81 92 104 139
40 48 56 64 72 96 6 -0 0 60 72 84 96 108 144

113



N .B. These m odifications and  varia tions are only to  be applied 
w hen the prevailing conditions or jo b  specification differ from  those 
listed in parag raphs 1 and  2 .
a. B etter conditions

Very easy going, alm ost level g round, few ground  im pedim ents 
and possibly had  heavy weed grow th in early years helping to 
suppress the lower branches

Deduct in steps o f  5% up to  a m axim um  o f 15%.
b. Poorer conditions

H ard  going, deep (C uthbertson) p loughing or slopes over 35% 
(19c), p robab ly  broken  g round w ith scrub and  rock outcrops, 
intertw ining branches 

Add in steps o f  5% up  to a m axim um  o f  15%.
c. Variation in number o f  whorls

W here the average num ber o f  w horls b rashed  is m ore or less 
th an  4

Add/subtract in steps o f  5% per \ w horl
d. Variation in height o f  dead branches above brashing height 

W here dead branches extend for less th an  an  average o f 2 m  above 
b rash ing  height

Add 5%
W here dead branches extend for m ore than  an  average o f 2 m 
above b rash ing  height 

Deduct 5%
e. Green branches

N orm ally , green branches only occur a t the edge o f  a s tand  and  
allow ance for this is a lready  m ade. W here there is a significant 
p ro p o rtio n  o f  green branches to  be rem oved w ith in  the stand 

Add 5% or 10%

7 M odifications and variations to  the O utput Guide
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O U T P U T  G U ID E

Brashing Douglas Fir and G rand Fir
Section XVI

N o G 4

1 Conditions
T he O u tp u t G uide applies to  trees fully (100%) or partially  (X",,) 
b rashed  under the following conditions:
a. Slopes up to  35% (19°) w ith occasional patches o f  undergrow th  

and  scrub and som e rock outcrops.
b. Few  drains.
c. D irect, tu r f  o r shallow  plough planting.
d. A verage num ber o f  w horls to  be brashed is 4.
e. A verage o f 5-5 dead w horls above brash ing  height in D ouglas 

fir and  2 in G ran d  fir.
f. Few  in ternodal branches.
N .B . For conditions other than specified above see paragraph 7.

2 Job specification
T he O u tp u t G uide is for the following w o rk :
a. Trees to  be brashed  to  a height o f  T 8 m (w horls occurring  at 

exactly l- 8 m  are no t norm ally  rem oved) m easured from  ground 
level (ie no t from  top  o f  tu r f  o r from  the b o tto m  o f  a furrow ). 
O n slopes the brash ing  height is m easured from  side o f  tree.

b. B ranches to  be cut close to  the bole leaving no snags and  not 
dam aging  the bark  (extra care to  be taken  w ith G ran d  f ir) ; this 
includes rideside and rough trees.

c. F o rked , double  and  badly form ed trees no t to  be brashed unless 
an  unusually  high p ro p o rtio n  o f  the stand  consists o f  this type 
o f  tree.

d. Trees w ith a D B H  o f under 7 cm no t norm ally  brashed.
e. B ranches to  be kept clear o f  racks, rides and  m ain drains.
f. P artia l b rash ing—p atte rn  m ay be either lane or diffuse. W ith 

p artia l brashing, all trees m ust be brashed to  the percentage 
chosen (bu t excluding trees in 2 c and d above).
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3 Tools and equipment (including safety equipm ent)
a. 0-5m  Skelton brash ing  saw w ith Skelton strapped  head.
b. H and le  0-6m  long (preferably axe handle  w ith fawn foot).
c. 15cm  three cornered  slim tap er file w ith handle.
d. 25cm  fine flat file w ith handle.
e. Eclipse N o  77 setting  pliers.
f. F iling  vice.
g. P rotective clo th ing  v iz :

Safety helm et BS 2095 o r 5240.
Eye p ro tection .
Industria l gloves.
B oots w ith safety toecap.

4 Allowances
Included in the times
a. F o r  contingencies and w ork  o ther th an  th a t perform ed on 

individual trees, eg sharpening , setting  and  cleaning the saw, 
w alking betw een w ork sites etc 1 0 % o f  the tim e spent on actual 
brashing.

b. F o r personal needs and  rest 15% o f  the to tal w ork ing  time.

5 Method of using the Output Guide
a. T o  select the  tim e an assessm ent m ust be m ade o f  a t least 100 

trees.
N orm ally  it is desirable to  set a rate for the jo b  before the men 
begin w o rk ; w ith brash ing  this is no t easy. E ither the supervisor 
should  b rash  1 0 0  trees to  m ake the assessm ent o r the assessm ent 
should be m ade during  the first d ay ’s w ork. It is m ost im portan t 
th a t this assessm ent should  be m ade in average conditions for the 
stand . I f  necessary the assessm ent should  be done in several parts 
o f  the stand  to  arrive a t the  coarseness index. In  add ition  the 
average num ber o f  w horls per tree should  be checked.
T he coarseness o f  each tree will be assessed as fo llow s:
Fine branched. U n d er 13 m m  diam eter, b rittle  and  m ore than  
one b ranch  rem oved w ith one stroke  o f  the saw.
M edium  branched. 1 3 -2 5 m m  diam eter, m ost branches rem oved 
w ith one stroke  o f  the  saw.
Coarse branched. O ver 25 m m  diam eter, tough , m ost branches 
require  m ore  th an  one stroke o f the saw. Som etim es m any in ter
nodal b ranches.

b. Calculation o f  the coarseness index
T he num ber o f  trees in each category  is expressed as a 
percentage o f  the to ta l num ber counted . A m ultip ly ing factor 
is then  applied to  each percentage.
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D ouglas fir G rand  fir 
F ine 4 3
M edium  5 4
C oarse  7 6

eg Douglas f ir
Fine percentage by 4 eg 27% x 4 =  1 -08 
M edium  percentage by 5 eg 56% x 5 =  2-80 
C oarse percentage by 7 eg 17% x 7 =  1-19 
A dd these figures to  give the coarseness index
1-08 +  2 -8 0 +  1-19 =  5-07.
Grand f ir
Fine percentage by 3 eg 27% x 3 =  0-81 
M edium  percentage by 4 eg 56% x 4 =  2-24 
C oarse percentage by 6  eg 17% x 6  =  1-02 
A dd these figures to  give the coarseness index
0-81 + 2 - 2 4 +  1-02 =  4-07.

c. Selecting the time
L ook up  the tim e per 100 trees in p a rag rap h  6  for the coarseness 
index, species and the percentage to  be brashed.
Eg D ouglas fir coarseness index 5-07 =  89 standard  m inutes per 
1 0 0  trees 60% brashed.
G ran d  fir coarseness index 4-07 =  103 stan d ard  m inutes per 100 
trees 60% brashed.

6 Output Guides for brashing—time in standard minutes per 100 trees
A Douglas fir

C oarsen ess
index

P ercen ta g e  b ra sh ed  an d  tim e p e r  100 trees

3 0 / 4 0 / 5 0 / 6 0 / 7 0 / 1 0 0 /

4-00 44 53 62 70 79 106
4-20 46 56 65 73 83 111
4-40 48 58 6 8 77 87 117
4-60 51 61 71 81 91 1 2 2
4-80 53 63 74 84 95 127
5-00 55 6 6 77 8 8 99 133
5-20 57 69 80 91 103 138
5-40 59 71 83 95 107 143
5-60 62 74 87 98 111 149
5-80 64 76 90 1 0 2 115 154
6 -0 0 6 6 79 93 105 119 159
6 -2 0 6 8 82 96 109 123 165
6-40 70 84 99 1 1 2 127 170
6-60 73 87 1 0 2 116 131 175
6-80 75 89 105 119 135 181
7-00 77 92 108 123 139 186
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B Grand f ir

C oarsen ess
index

P ercen ta g e  b ra sh ed  an d  tim e  p e r  100 trees

30",, 4 0 % 30% 60%, 70%, 100%,

3-00 47 57 67 76 8 6 115
3-20 50 60 71 81 91 123
3-40 53 64 75 8 6 97 130
3-60 56 6 8 80 91 103 138
3-80 59 72 84 96 108 146
4-00 62 76 89 101 114 153
4-20 65 79 93 106 1 2 0 161
4-40 6 8 83 98 111 126 169
4-60 72 87 1 0 2 116 131 176
4-80 75 91 107 121 137 184
5 0 0 78 95 111 126 143 192
5-20 81 98 116 131 149 199
5-40 84 1 0 2 1 2 0 136 154 207
5-60 87 106 125 141 160 215
5-80 90 1 1 0 129 146 166 2 2 2
6 0 0 94 114 134 152 172 230

7 Modifications and variations to the Output Guide
N .B. These m odifications and  varia tions are only to  be applied 
w hen the prevailing conditions or jo b  specification differ from  those 
listed in parag rap h s 1 and 2 .
a. B etter conditions

Very easy going, alm ost level g round , screef o r tu r f  p lan ted  with 
no  g round im pedim ents and  possibly had  heavy weed grow th 
in early years helping to  suppress the lower branches 

Deduct in steps o f  5% up  to  a m axim um  o f  15%.
b. Poorer conditions

H ard  going, deep (C uthbertson) p loughing or slopes over 35% 
(19°), p robab ly  b roken  g round  w ith scrub and  rock ou tcrops, 
intertw ining branches

Add in steps o f  5% up  to  a m axim um  o f 15%.
c. Variation in number o f  whorls

T he tim es are fo r b rash ing  an average 4 w horls. I f  there  is a 
difference

Add/subtract in steps o f  5% per \  w horl.
d. Variation in number o f  dead whorls above brashing height 

Douglas f ir
W here there are  less th an  an  average o f  5-5 dead w horls above 
brash ing  height
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Grand f ir
W here there are less than  an  average o f  2 dead w horls above 
b rash ing  height 

Add 5%.
Douglas fir
W here there are m ore th an  an average o f  5-5 dead w horls above 
b rash ing  height 
Grand fir
W here there are m ore th an  an  average o f  2 dead w horls above 
b rash ing  height 

Deduct 5%.
e. Green branches

N orm ally , green branches only occur on the edge o f  a s tand  and 
allow ance for this is already m ade. W here there is a significant 
p ro p o rtio n  o f green branches to  be rem oved w ithin the stand 

Add 5% o r 10%.
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O U T P U T  G U ID E

M arking and Tariffing Pines and Spruces 
Selective Thinning, Line Thinning and Clear 
Felling

Section X V II

N o G1

1 Conditions
The times apply to  crops m arked  and  tariffed under the following 
c o n d itio n s :
a. C om plete b rash ing  (see p ara  7a).

b. Trees free o f  ivy a n d /o r sim ilar clim bers (see para  7b).
c. Tariffing area  reasonably  com pact (see p ara  7c).
d. Slopes o f  up to  25% (14c) (see p ara  7d).

2 Job specification
The general procedure and necessary conventions for tim ber 
m easurem ent are given in FC  Booklet N o  36. It is essential tha t 
the various m easuring conventions are strictly adhered to .
It is im portan t th a t the techniques show n below are followed if 
efficient w orking is to  be achieved and the O u tp u t G uide to  apply.
(i) M arking

W here a considerable percentage o f  the crop is unbrashed  a 
long handled  slasher should  be used for m arking. This can 
usually be pushed betw een the branches and  the tree m arked 
w ithou t any need to  ‘b rash ’ first.
In  areas th a t have tall vegetation (or will have before the 
tariffing o r felling is com pleted) the blaze m arks should  be 
m ade as high up  the tree as is practical.

(ii) Girthing
T he girthing tape  should be held in the hand  betw een girth  
sam ples and  no t p u t in a pocket o r d raped  a ro u n d  the neck.

(iii) Identifying volume sample trees
W hen the volum e sam ple trees are cu t as a separate  opera tion  
it is im p o rtan t th a t a clear, quick m eans o f  identifying the 
tree is used. The usual m ethod  o f  blazing the trees can be a 
very lengthy process and  often no t easily seen later. C oloured  
p lastic tape  tied a ro u n d  the tru n k  is far quicker and  m ore 
effective.
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In  line th inning, particu larly  if unbrashed , m uch time can be 
saved by identifying on row  end trees those rows contain ing  
volum e sam ple trees and  the num bers involved.
W here volum e sam ple trees are being cu t as a separate 
opera tion  the b ooker should  always m ake a sketch o f  the 
area, m ark ing  in the rough  position  o f  the sam ples in relation 
to  som e identifiable point.

(iv) W ork on volume sample trees
Only sufficient snedding to  allow  accurate m easurem ent o f  the 
tree should be carried  out.
W hile the feller is snedding the sam ple the b ooker should treat 
the stum p and  run  ou t the tape. W hen the snedding is 
com pleted the b ooker scribes the 7 cm d iam eter length and 
m id length point. The feller then  walks back dow n the tree 
w ith his saw and  m easures and  calls ou t the mid diam eter 
p o in t as he passes.

(v) Team composition
A  m ark ing  and  tariffing team  consists o f  a b ooker together 
w ith a num ber o f  m arkers and  possibly add itional m en felling 
volum e sam ple trees.

(vi) The m ost efficient team  size in any given situation  is:
a. w here the booker is w orking w ith the highest num ber o f 

m arkers th a t he can accurately  contro l
b. w here the team  does the m inim um  am oun t o f  w alking over 

the area  com m ensurate  w ith the m inim um  o f lost tim e by 
the team  as a whole.

(vii) T he num ber o f  m arkers per b ooker will depend on the m ark ing  
c o n d itio n s ; ie w hether a clear felling, selective or line th inning, 
density  o f  m arking, ease o f  access etc. T he m inim um  team  
size w hich elim inates the possibility o f  bias in selection o f 
g irth  and  volum e sam ple trees is one booker and two m arkers. 
G enerally , efficient, accurate w orking can n o t be carried  out 
w ith a larger team  th an  one booker and  five m arkers. As a 
general recom m endation  team  size will b e :
2  m arkers and  1 booker in first th inning.
3 o r 4 m arkers and  1 b ooker in second o r subsequent thinnings. 
In clear felling team  size will depend  on the density  o f  the 
stand and  the num ber o f  blaze m arks m ade per tree.

(viii) W orking m ethod
W alking  will be m inim ised w hen the m ark ing  and  girthing, 
felling and  m easuring are  all carried  ou t in one opera tion  as 
the team  proceeds th ro u g h  the stand.
In early th inn ing  (where the volum e sam ples are sm all, can 
easily be cut dow n w ith a bow saw , gang size is sm all and
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access and  visibility poor due to  lack o f  brashing) this m ethod 
o f w orking is often the m ost suitable. A t least one m arker 
should  use a fairly heavy m ark ing  to o l—eg light axe or 
Y orksh ire  b illh o o k —w hich can then be used for snedding 
out the volum e sam ple trees.

(ix) In  la ter th inning and clear felling, when a chainsaw  will save 
considerable time on the volum e sam ple trees, it is usually 
m ore efficient to  fell the sam ples as a separate  operation . 
Ideally in this s ituation  the felling and m easuring o f  sam ples 
should  be carried  ou t by a team  o f  two, at least one o f  w hom  
was in the original m ark ing  team  and  will know  the m arked 
area and rough position  o f the sam ples.

T he tim es are for the follow ing w o rk :
a. Selective thinning

(i) Select the trees to  be rem oved and  blaze a t tw o points on the 
tree, either above or below the T 3 m  height, as app rop ria te  
to  the conditions. (F o r m ore or less than  tw o blaze m arks 
per tree see p arag rap h  7e.)

(ii) M easure the g irth  a t l - 3m height on g irth  sam ple trees. 
(W here the use o f  a height m easuring stick an d /o r scribe 
m ark  are required  see parag raph  7f.)

(iii) O n volum e sam ple trees scribe g irth ing po in t, num ber and 
identify, by m eans o f  p lastic  tape or sim ilar, for later felling 
and m easuring.

N .B . N o -identification required  w here trees are felled a t the
tim e o f  m ark ing  and tariffing.
(iv) Search for and  fell volum e sam ple trees. Sned sufficiently 

for accurate m easurem ent o f  length to  7 cm to p  d iam eter, 
and m id d iam eter, scribing the tw o points.

N .B. N o search tim e w here trees are felled at the tim e o f m ark ing
and tariffing.
(v) B ook all necessary d a ta  for calculation  o f  the tariff volum e 

on F o rm  F C  U15 (see Booklet 36).
N .B . T he tim e for calculation o f  ta riff volum e is not included
in the O u tp u t G uide.

b. Line thinning
(i) Select ap p ro p ria te  rows to  be rem oved and  blaze each tree 

a t one p o in t below  the 1 ■ 3 m height (for varia tions in blazing 
see p a rag rap h  7g).

(ii) R em ainder o f  jo b  specification as for selective th inning.

c. Clear felling
(i) Blaze the trees a t tw o points above or below  the T3 m height 

as ap p ro p ria te  to  the conditions. (F or m ore o r less than  
tw o blaze m arks see p arag rap h  7e.)

(ii) R em ainder o f  jo b  specification as for selective th inning.
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3 Tools and equipment (including safety equipm ent)
a. Sam ples cut a t tim e o f  m arking and tariffing 

E ach m a rk e r :
Suitable m ark ing  tool.
M etric  d iam eter tape.
Pocket scribe.

(N .B . In  certain  situations a F 3 m  long m easuring rod  m ay be 
required.)

B o o k e r:
F C  U15 F orm s (see page 17 o f  FC  B ooklet N o  36).
B oard and  ball p o in t pen.
M etric  d iam eter tape.
M etric  20 m tape.
Bowsaw.
S tum p trea tm en t liquid and container.

b. Sam ples cut as a separate operation 
E ach m a rk e r :
A s in 3a above plus p lastic tape for sam ple tree identification. 
B ooker:
As in 3a above less bow saw  and stum p trea tm en t liquid.

c. Cutting ancl measuring volume sample trees as a separate operation 
L ightw eight an ti-v ib ra tion  chainsaw  com plete w ith spares and 
fuel.
B reaking b a r/can t hook.
Plastic wedge.
S tum p trea tm en t liquid and  container.
F C  U 15 F orm s (see page 17 o f  FC  B ooklet N o  36).
B oard and  ball po in t pen.
Tw o m etric  d iam eter tapes.
O ne m etric  20 m  tape.

d. Protective clothing 
Felling only:
Safety helm et BS 2826, 2095 or 5240.
Eye p ro tection .
E ar defenders.
G loves, incorpora ting  ballistic nylon lining on back o f left hand. 
N ylon leg guard.
Safety boo ts, inco rpo ra ting  inner ballistic nylon guard .
M ark ing  and  tariffing only:
Safety helm et BS 2826, 2095 or 5240.
Eye p ro tection .
Boots w ith safety toecap.
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4 Allowances
The fo llow ing allowances are included in the tim es:
a. F o r contingencies and  o ther work.

(i) O n m ark ing  and tariffing for w ork o ther than  th a t perform ed 
on individual trees, eg discussion, m ove rows, m ove blocks, 
to  and from  cam p etc 26% o f the tim e spent on m ark ing  
and  tariffing.

(ii) O n w alk and  search, fell and  m easure volum e sam ple trees, 
for w ork o ther th an  th a t perform ed on individual trees eg 
tools upkeep, discussion, m ove block etc 13% o f the tim e 
spent on volum e sam ple trees.

b. F o r personal needs and rest 12-22%  o f  the to ta l w ork ing  time.

5 Method of using the Output Guide
A ccord ing  to  the crop  and  m ark ing  situation , team  com position  
and w orking m ethod, select the various tim e elem ents concerned 
from  parag rap h  6 . By m ultip lication  and  add ition  arrive a t an  overall 
tim e for the team .
N .B . Access score (graded 1 easy, 2 m oderate  and 3 difficult) is a 
subjective assessm ent o f  the difficulty o f  w alking th rough  the area, 
tak ing  into account all g round and  crop  conditions except slope, 
which is accounted for separately in p arag rap h  7d.

Exam ple  
Selective th inn ing  in Scots p in e :
3 m en m ark ing  and tariffing and  1 m an booking.
2  m en felling the sam ples later as a separate  operation .
M ean sam ple tree volum e 0-08 m 3.
500 stem s m arked  per hectare.
Access score 1.
G irth  sam ple tree fraction  1 in 10.
V olum e sam ple tree fraction 1 in 100.
a. M ark ing  and  tariffing:

Elem ent Time S M s  Total time S M s/H a
W alk and  consider 
(from  p arag rap h  6 A) 
M ark  per 10  trees 
(from  p arag rap h  6 D) 
G irth  per 10 trees 
(1 in 1 0  g irthing 
fraction)
(from  p arag rap h  6 E)

10400

0-84 x 50

1-93 x 5

10400

42-00

9-65
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Scribe, num ber and 
identify volum e sam ple 
trees (1 in 1 0 0  sam ple 
fraction)
(from  p arag rap h  6 F) 1-68 x 5 8-40

16405
... . .  , N um ber in team
M ultip ly  this to ta l tim e by ^  j f -----

N um ber ot m arkers
4

ie 164 05 x ^  =  218-7 standard  m inutes.

b. F inding, cu tting  and  m easuring volum e sam ple trees:
, Time S M s  x trees/H a Total time  Elem ent ,  ITT. . .  , . x M en S M s  I Ha

W alk and  search
(access score 1 ,
5 sam ples/H a)
(from  p arag rap h  6 G) 1 - 7 4 x 5 x 2  17-40
Fell and  m easure 
volum e sam ple tree 
(pine 0-08 m 3)
(from  p arag rap h  6 H) 4-88 x 5 x 2 48-80

T o ta l 66-20

T o ta l tim e in s tan d ard  m inutes per hectare for m arking, 
tariffing and  cu tting  volum e sam ple trees =  218-7 +  66-20 =  
284-9 stan d ard  m inutes.

6A Selective thinning—‘walk and consider’ time in standard minutes 
per hectare

S tem s
P ines Spru ces

per
h ec tare

A ecess  
sco re  1

A ccess  
sco re  2

A ccess  
sco re  3

A ccess  
sco re  1

A ccess  
sco re  2

A ccess  
sco re  '3

50 27 31 35 18 2 2 26
1 0 0 49 56 64 35 43 50
150 65 76 87 50 62 73
2 0 0 77 92 107 64 79 94
250 8 6 104 123 76 95 113
300 91 114 136 87 1 1 0 132
350 95 121 147 97 123 149
400 98 128 158 106 136 166
450 101 134 168 114 148 181
500 104 141 178 121 158 196
550 109 149 190 128 169 2 1 0

600 115 160 204 134 178 223
650 124 173 2 2 1 139 188 236
700 134 186 238 145 197 249
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6B Line thinning—‘walking time’ in standard minutes per hectare

A ccess  score I 2 3

R o w  spacin g I-5 m l '8 m 2-1 111 1-5 m 1-Sni 2 1  m 7-5/?7 1-8 ni 2 / m

1 row in 4
m arked 41 34 29 53 44 38 65 54 46
1 row  in 3
m arked 54 45 39 70 58 50 8 6 72 62

6C Clear felling—‘walking time’ in standard minutes per hectare

S te m s
p e r

h ectare

A ccess  
sco re  1

A ccess  
sco re  2

A ccess  
sco re  3

1 0 0 24 32 39
2 0 0 34 45 55
300 42 55 67
400 49 63 77
500 55 71 87
600 60 77 95
700 64 84 1 0 2

6D Sele ctive thinning, line thinning and clear fe llin g — ‘m a rk ing ’ time 
in standard m inutes per 10 trees.
2 blaze m arks per tree, 0-84 standard  m inutes per 10 trees.

6E Selective thinning, line thinning and clear felling— ‘g irth ing’ time 
in standard m inutes per 10 trees.
1-93 stan d ard  m inutes per 10 trees.

6F Selective thinning, line thinning and clear fe llin g — ‘scribe, number 
and iden tify ’ volume sample trees time in standard minutes per  
tree.
Pines 1-68 stan d ard  m inutes per tree.
Spruces 1 -25 standard  m inutes per tree.
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6G Selective thinning, line thinning and clear felling—time to ‘walk 
and search’ for volume sample trees in standard minutes per tree 
per man

Volum e sa m p le  A cc ess  A cc ess  A ccess
trees  p e r  h ec ta re  sco re  J sco re  2 sco re  3

1 3-89 519 6-48
2 2-75 3-67 4-59
3 2-24 3-00 3-75
4 1-95 2-59 3-24
5 1-74 2-32 2-91
6 1-58 2-11 2-65
7 1-47 1-96 2-45
8 1-37 1-84 2-30
9 1-30 1-72 2-17

10 1-23 1-63 2-05
12 1-13 1-50 1-88
14 1-04 1-39 1-74
16 0-97 1 -30 1-62
18 0-92 1-22 1-53
20 0-87 1-17 1-45

6H Selective thinning, line thinning and clear felling—time to ‘fell 
and measure’ volume sample trees in standard minutes per tree 
per man

T ree volum e m 3 Pines S pruces

0-02 4-07 4-35
0 0 4 4-35 4-88
0-06 4-62 5-38
008 4-88 5-85
0-10 5-13 6-29
0 12 5-36 6-75
0-14 5-58 7-09
0 16 5-79 7-46
0-18 5-99 7-80
0-20 6-18 8-12
0-22 6-35 8-42
0-24 6-51 8-70
0-26 6-66 8-96
0-28 6-80 9-21
0-30 6-93 9-45
0-32 7-04 9-67
0-34 7-14 9-89
0-36 7-23 10-10
0-38 7-31 10-30
0-40 7-38 10-49
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7 Modifications and variations to the times
N .B . These m odifications and  variations are only to  be applied 
w hen the prevailing conditions or jo b  specification differ from  those 
listed in parag raphs 1 and  2 .
a. Reduced intensity brashing

(i) M arking
W here possible a suitable too l (eg long handled slasher) should 
be used to  enable m ark ing  to  take place w ithout p rio r brashing 
o f  the trees. W here this is no t possible the tim es show n in 
pa rag rap h  7a(ii) below replace th a t in p arag rap h  6 D.

(ii) Girthing
The tim es show n below replace th a t show n in p a rag rap h  6 E 
when the b rash ing  percentage is less th an  1 0 0 %.

Tim e in s ta n d a rd  m in utes p e r  10 trees

B rushing p e rcen ta g e M a rk in g G irth ing

90 0-98 2-03
80 M l 2-13
70 1-25 2-23
60 1-39 2-33
50 1-53 2-43
40 1-67 2-53
30 1-81 2-63

Scribing, numbering and identifying volume sample trees
The tim es show n below replace th a t show n in parag raph  6 f
w hen the brashing percentage is less than  1 0 0 %.

Brushing p erce n ta g e Tim e in s ta n d a rd  m in u tes p e r  tree

Pine Spruce

90 1-72 1-29
80 1-76 1-33
70 1-80 1-37
60 1-84 1-41
50 1-8 8 1-45
40 1-92 1-49
30 1-96 1-53

N .B . Line thinning
In  line th inn ing  different m ethods o f  b rash ing  will have 
varying effects on m ark ing  etc eg a 33j% brashing, where the 
trees are com pletely brashed in the rows to  be m arked  
(1 line in 3) is equivalent to  a 100% brash ing  w ith regard to
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m arking, g irthing etc and no m odification is required  to 
the times.

b. Trees with ivy or sim ilar climbers
(i) W here it is necessary to  cu t clim bers from  the tree before it 

can be m arked,
Add 0-05 or 0 1 0  s tan d ard  m inutes per tree involved 
according to  the density o f  the clim ber.

(ii) W here it is necessary to  rem ove a clim ber on the girth  sam ple 
tree to  facilitate girthing,
Add from  0-10-0-20 stan d ard  m inutes in steps o f  0-05 
standard  m inutes per tree involved according to  the density 
o f  the clim ber.
N .B. This replaces the addition given in paragraph 7b(i) above 
for these trees.

c. Tariffing area composed o f  sm all scattered blocks 
Add from  5-10%  to the tim es.

d. Steep slopes
W here slopes are steeper th an  25% (14°) increase the times as 
fo llow s:

Slope Increase in tim e
2 6 -3 5 %  (15°-19°) 5%
3 6 -4 5 %  (2 0 °-2 4  ) 10%
4 6 % +  (2 5 °+  ) 15%

e. M ore or less than two blaze m arks per tree
T he tim es show n below  replace th a t show n in p a rag rap h  6 D .
1 blaze m ark  per tree —0-42 stan d ard  m inutes per 10 trees.
3 blaze m arks per tree— 1-26 standard  m inutes per 10 trees.
4 blaze m arks per tree— 1-68 stan d ard  m inutes per 10 trees.

f. Use o f  a height measuring stick  ancl/or scribe m ark when girthing  
W here the jo b  specification stipu lates:
(i) the use o f  a height m easuring stick for determ ining  the 

g irthing po in t,
an d /o r

(ii) th a t a scribe m ark  is m ade a t the g irth ing  point,
Add 0-06 stan d ard  m inutes to  the g irth ing  tim e for each 
opera tion .

g. Only row end trees m arked  in a line thinning
W here the jo b  specification requires th a t only 3 - 4  trees are 
m arked  at the ends o f  each line being rem oved, give no ‘m a rk ’ 
tim e (parag raph  6 D) bu t add 0-40 stan d ard  m inutes in brashed 
stands and  0 -8 8  s tan d ard  m inutes in unb rashed  stands per m arked 
row.
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h. Sam ple plo ts
W here sm all sam ple plots (usually 0-01 or 0-05 hectares) are 
required  to  be pu t in by the tariffing team , the following additions 
should  be m ade.
(i) P lots for assessing stems per hectare being m arked  to  ob tain  

correct girth ing fraction
10  s tan d ard  m inutes per p lo t per m an.

(ii) P lots for contro lling  volum e being m arked 
6  standard  m inutes per p lo t per m an.
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Standard Times for Thinning Corsican and sec tio n  \x\ 
Scots Pine Using a Chainsaw -------------

N o 14

1 Conditions
The stan d ard  tim es apply to  stands th inned  under the  following
c o n d itio n s :
a. T he volum e o f the average tree is determ ined by the tariff system  

(see FC  Booklet N o 36).
b. T he b rash ing  percentage is a t least 90%.
c. F o rest floor conditions are average, ie generally flat o r w ith a 

slope o f  no t m ore th an  1 0 % (6 °) and  w ith som e decayed b rash  
and  undergrow th . F o r w orse conditions see p a ra  7.

d. R acks are 40m  apart.
e. Supplies o f  chainsaw  fuel and oil stum p trea tm en t so lu tion  are 

readily  available at convenient places.

2 Job specification
T he s tan d ard  tim es are for the following w o rk :
a. T rees to  be felled in the d irection  as instructed  by the supervisor.
b. T rees to  be cu t low, stum ps no t m ore th an  0-025m  above 

ground  level.
c. B ranches and prom inen t kno ts to  be cut off flush w ith the w ood 

so th a t no snags rem ain. Snedding to  be by chainsaw .
d. Felling and  o ther cuts to  be m ade squarely across the  tree. Butts 

m ust be trim m ed square  if necessary.
e. L op  and to p  to  be cleared from  racks and  rides unless otherw ise 

directed by the supervisor.
f. S tum ps to  be trea ted  im m ediately after felling. (This w ork 

a ttrac ts  ex tra  s tan d ard  tim e—see p a ra  7b.)
g. See A ppendix  for m ethod  o f  w orking.
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3 Tools and equipment (including safety equipm ent)
a. L ightw eight self oiling chainsaw  o f  a type suitable for snedding, 

w ith spares and  m ain tenance tools.
b. A  0-13m  plastic felling wedge.
c. A  pulp  hook.
d. A can t hook .
e. P rotective clo thing viz:

Safety helm et BS 2826, 2095 or 5240.
Eye pro tec tion .
E ar defenders.
G loves, inco rpo ra ting  ballistic nylon lining on back o f left hand. 
N ylon leg guard .
Safety boots, inco rpo ra ting  inner ballistic nylon guard .

4 Allowances
Included in the standard times
a. F o r contingencies and w ork o ther th an  th a t perform ed on 

individual trees, eg refuelling and  day-to-day  m ain tenance o f the 
saw, clearing b rash  from  rides etc. 2 0 % o f the tim e spent on 
actual th inning.

b. F o r  personal needs and  rest: 20% o f  the to ta l w ork ing  tim e.
To be included in the price per standard minute
c. T he ap p ro p ria te  incentive allow ance.

C hainsaw  usage when th inn ing  an d  chainsaw  snedding  is 60%.

5 Method of selecting the standard time
a. T he trees shall be tariffed accord ing  to  the m ethod  specified in 

F C  B ooklet N o  36. A t the sam e tim e the num ber o f  w horls o f 
b ranches to  be cut off betw een b u tt and  the 0-07 m  to p  diam eter 
over b a rk  p o in t on the felled sam ple trees shall be recorded. 
W here the felled sam ple tree has been p runed , only the w horls 
rem aining to  be cu t off shall be counted .

b. T o  select the  stan d ard  tim e from  tab le  6 A  (Scots pine) or 6 B 
(C orsican pine) select the  ap p ro p ria te  average volum e for the 
stand  (round ing  up  or dow n to  the nearest) and  read off the 
s tan d ard  tim e from  col (ii). This tim e is for the average num ber 
o f  w horls show n in col (iii). I f  the num ber o f  w horls is greater 
or less th an  this figure, ad d /su b trac t the s tan d ard  m inutes per 
w horl as show n a t the foo t o f  the table. I f  the average num ber 
o f  w horls is outside the range show n in col (iv), consu lt the local 
W ork  Study Officer.
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E xam ple  
T h inn ing  Scots pine 
M ean  tree volum e 0 1 0 0  
M ean  num ber o f  w horls per tree =  15 
M ean  stum p diam eter 0-42m
C onditions and jo b  specification as show n in parag raphs 1 and  2 
S tandard  tim e per tree (from  6 A) =  4-04 SM s
A ddition  for 2 extra w horls =  0-26 SM s
A llow ance for stum p trea tm ent (from  7b) =  0-42 SM s 

T o ta l tim e per tree =  4-72 SM s

6A Standard times for thinning in Scots pine (chainsaw snedding)

A verage n ee 
( cubic m e tre s )

( i )

S ta n d a rd  m ills  
p e r  tree

( i i )

A verage  no 
o f  whorls 

( Hi)

R an ge  o f  
whorls 

( iv )

0-036 2-95 10 7-14
0-045 3-23 11 7-15
0-065 3-55 12 8-16
0-080 3-71 1 2 8-16
0 -1 0 0 4-04 13 9-17
0-115 4-29 14 10-18
0-145 4-62 14 10-18
0-170 4-98 15 11-19
0-190 5-27 15 11-19
0-225 5-75 16 1 2 - 2 0

0-250 6-07 17 13-21
0-280 6-52 18 14-21
0-315 7-08 19 15-22
0-350 7-56 2 0 16-23
0-395 8-24 2 2 18-25
0-440 8 -8 6 23 19-26
0-470 9-33 24 20-28

A d d /S u b trac t 0 1 3  SM s per w horl if different from  average value 
given in col (iii) bu t do no t go beyond range given in col (iv).

135



6B Standard times for thinning in Corsican pine (chainsaw snedding)

A verage tree  
( cubic m e tre s )

d )

S ta n d a rd  m in s  
p e r  tree

( d )

A verage no 
o f  whorls
' (Hi )

R an ge o f  
whorls  

( i v)

0 - 1 1 0 5-77 16 1 1 - 2 1
0-130 6 -0 0 16 1 1 - 2 2
0-160 6-26 17 1 2 - 2 2
0-180 6-45 17 1 2 - 2 2
0 - 2 2 0 6-79 18 13-23
0-250 7-12 18 13-23
0-305 7-47 18 13-23
0-350 7-85 19 14-24
0-395 8-26 19 14-24
0-460 8-96 2 0 15-25
0-540 9-68 21 15-25
0-575 9 91 21 16-26
0-620 10-34 2 2 17-27
0-665 10-82 - 2 2 17-27
0-720 11-24 2 2 17-27

A d d /S u b trac t 0-25 SM s per w horl if different from  the average 
value given in col (iii) bu t do no t go beyond the range given in col (iv).

7 Modifications and variations to the standard times
N .B . These m odifications and  varia tions are only to  be applied when 
the prevailing  conditions or jo b  specification differ from  those listed 
in parag rap h s 1 and  2 .
a. Presence o f  bramble

W here conditions are m ore difficult because o f  the presence o f  
bram ble, an  add ition  m ay be necessary. T he average height o f  
the b ram ble  th ro u g h o u t the area for w hich the ra te  is being 
calculated  should  be assessed and  the add itions show n below 
added  to  all trees. (Parts o f  the  area  m ay have no b ram ble and 
m ust be allow ed for.)

M ean  
b ra m b le  height

(m )

A d d  
p e r  tree
( S M s )

0-3 0-41
0 -6 0-49
0-9 0-58
1 -2 0 - 6 6
1-5 0-74
1-8 0-82
2-1 0-90
2-4 0-99
2-7 1-07
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b. S tum p treatm ent
T he stan d ard  tim es include:
P repara tion  (m aking up the suspension in the case o f  Peniophora) ; 
filling the container, applying the liquid to  cover com pletely all 
the exposed w ood o f the stum ps th a t result from  felling the tree 
im m ediately after felling, and an allow ance for w orking w ith the 
dye. T he following stan d ard  times m ay be added to  tables 6 A  or 
6 B or paid  separately as a price per s tu m p :

A p p ro x im a te  a verage  slu m p  
d ia m eter

S ta n d a rd  m in utes  
p e r  stu m p

U p to 0 1 5 m 0 -1 0
O ver 0-15m  and up  to  0-28m 0 -2 0
O ver 0-28 m and  up to  0-40m 0-32
O ver 0-40m  and  up  to  0-53m 0-42
O ver 0-53m  and  up to  0-66m 0-52
O ver 0-66m  and up to 0-79m 0-62
O ver 0-79m  and  up to  0-91 m 0-72

c. Tops
W hen trees are snedded beyond the 0-07m  top  diam eter-over- 
bark -po in t, additions to  the stan d ard  times are necessary as 
show n in the table below. The extra tim e for the average cu t off 
d iam eter should  be added to  all trees.

Top d ia m e te r  O B S ta n d a rd  tim e

0  06m 0-55
0 05m 0-67
0-04m 0-82
0-03m 0-96
0 -0 2 m 1 1 0
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APPENDIX

Method of working
The recom m ended m ethod  o f  felling and snedding trees by chain 
saw ap p ro p ria te  to  this tab le  is as fo llow s:
(i) W alk to  tree carry ing  saw, can t hook , stum p treatm ent 

b o ttle  and  saw m ain tenance tools, logger’s tape and  pulp 
hook  in belt.

(ii) P repare  to  fell by rem oving brash , deep litter and  vegetation 
from  a ro u n d  s tu m p ; sta rt saw.

(iii) Fell tree in the required  d irection .
f(iv) T ake dow n, using can t hook  if necessary (th row  can t hook). 
*(v) T rim  bu tt.
*(vi) T rea t stum p.
(vii) Place logger’s tape hook on tree bu tt.
(viii) Sned to  approx im ate  po in t for crosscu tting  sawlog.
(ix) C heck m easurem ent w ith tape, release tape, crosscut log. 

t(x ) T u rn  log (throw  cant hook).
(xi) I f  necessary, re-hook tape to  m easure fu rther length.
(xii) Sned to  top , off top.
(xiii) T u rn  pole length from  tip.
(xiv) Sned back th ro u g h  various lengths to  b u tt end.

*(xv) T rim  bu tt and  trea t stum p (if no t done a t (v) and  (vi)).
(xvi) C ollect tools and w alk to  next tree.
N otes:

*If feller has to  go all the  way back to  the stum p  to  sned it, 
it is be tte r to  trea t stum p last. It m ay also be better to  trim  
b u tt last when the tree has been tu rned , 

f in  big trees, w here it is necessary to  cu t large logs w hich 
can n o t be tu rned  by hand , it is b e tte r to  th row  the can t hook  
progressively forw ard to  each crosscu tting  position  and  tu rn  
each piece after it has been crosscut. It is a m atte r o f 
experience to  know  when the can t hook is likely to  be needed.



Standard Times for Thinning Sitka Spruce 
Using a Chainsaw

Section X V III

N o 18

1 Conditions
T he s tan d ard  times apply to  stands th inned  under the  following
c o n d itio n s :
a. T he average volum e per tree determ ined by the ‘ta r if f  system (see 

F C  B ooklet N o  36).
b. T he b rash ing  percentage a t least 90, bu t see p arag rap h  7a.
c. T he floor conditions are average for the species and  locality, bu t 

see p a rag rap h  7c.

2 Job specification
T he stan d ard  tim es are for the following:
a. S tum ps to  be cu t as low as possible.
b. B ranches and  p run ing  kno ts to  be cu t off flush w ith the stem 

o f  the  tree. Snedding by chainsaw .
c. T ops to  be cut off a t a d iam eter o f  7cm  unless otherw ise 

instructed  by the supervisor.
d. Lop and  top  to  be cleared from  racks, roads and m ain drains.
e. All cuts including the felling cut, to be m ade as squarely across 

the  tree as possible.
f. T he supervisor will stipu late  the d irection  o f  extraction  and  all 

trees should  be felled in a d irection  to  assist the subsequent 
ex traction .

g. All bu ttressing  to  be rem oved from  butt.

3. Tools and equipment (including safety equipm ent)
a. C hainsaw  (lightw eight) suitable for chainsaw  snedding spares and 

tools.
b. P lastic bo ttle  w ith brush  for stum p treatm ent.
c. C an th o o k , felling tongs or b reaking  bar.
d. Sm all alloy wedge.
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e. P rotective clo thing v iz :
Safety helm et BS 2826, 2095 or 5240.
Eye p ro tection .
E ar defenders.
G loves, inco rpo ra ting  ballistic nylon lining on back o f  left hand . 
N ylon leg guard .
Safety boots, inco rpo ra ting  inner ballistic nylon guard .

4 Allowances
Included in the standard times
a. F o r  contingencies and w ork o ther th an  th a t perform ed on 

individual trees, eg refuelling, day to  day m ain tenance o f  the 
saw, clearing b rash  from  racks and  rides etc, 15% o f the  tim e 
spent on actual th inning.

b. Personal needs and  rest: 22% o f  the to ta l w ork ing  tim e.
N .B . M ain tenance  to  guide bar, m echanical b reakdow ns in excess 
o f  15 m inutes are no t included in the allow ances and  should  be 
paid  a t tim e rate .
To be included in the price per standard m inute
c. T he ap p ro p ria te  incentive allow ance.

C hainsaw  usage w hen th inn ing  and chainsaw  snedding is 60%.

5 Method of selecting the standard time
A verage tree volum e, determ ined by the tariff system  is required  to 
determ ine the tim e from  the table.

6 Standard times for thinning in Sitka spruce

A vera g e  tree  
cubic  m e tres

S ta n d a rd  m in u tes  
p e r  tree

A verage  tree  
cubic m e tres

S ta n d a rd  m in u tes  
p e r  tree

0-070 5-3 0-15 8-1
0-075 5-5 0-16 8-4
0-080 5-7 0-17 8-7
0-085 5-9 0-18 8-9
0-090 6-1 0-19 9-2
0-095 6-3 0-20 9-4
0 1 0 6-5 0-22 9-9
0-11 6-8 0-24 10-4
0-12 7-2 0-26 10-8
0-13 7-5 0-28 11-2
0-14 7-8 0-30 11-6

0-32 12-0
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7 Modifications and variations to the standard times for thinning Sitka 
spruce
N .B. These m odifications and  variations are only to  be applied when 
the prevailing conditions or jo b  specification differ from  those listed 
in parag raphs 1 and  2.
a. Brashing per cent

I f  the  brash ing  percentage is consistently 70% or less 
Add 5%.

b. S tum p treatm ent
U sing  plastic bo ttle  w ith b rush  

Add 5%.
c. Ground conditions

W here g round  conditions are difficult because o f  rocks, 
excessive steepness, deep drains etc 

Add up  to  10%.
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Standard Times for Clear Felling Douglas Fir
(Pole Length and P artia l C onversion)
Wales and SW(E)

Section X V III

N o 19

1 Conditions
T he stan d ard  times apply to  stands clear felled under the following
cond itions:
a. O ne m an w orking using the m ethods described in the A ppendix.
b. Trees to  be subsequently  extracted in the pole length, o r after 

partia l conversion in the w ood into one or tw o (occasionally three) 
pieces o f  sawlogs plus top.

c. B rashing percentage a t least 90% o f  the m easurable trees (but 
see p arag rap h  7b).

d. G ro u n d  conditions average for the species, ie lop and top  and 
g round vegetation no t interfering seriously w ith w orking, g round 
reasonably  even, slopes no t m ore than  35% (20°). (F o r m ore 
difficult g round conditions see parag raph  7a.)

e. A verage tree volum e determ ined by the tariff system  (see FC  
B ooklet N o  36) or by any o ther recognised m ethod.

2 Job specification
The s tan d ard  tim es apply to  the following w o rk :
a. T rees felled in the d irection  m ost suitable for ex traction  or as 

d irected  by the supervisor.
b. Pole length w orking (for m arking and m easuring sawlogs see 

p a rag rap h  7d, for m arking, m easuring and  crosscutting  during  
snedding see p arag rap h  7e).

c. S tum ps to  be cu t as low as possible.
d. W hen trees are turned  for the com pletion o f  snedding, all 

branches, b rash ing  and  pruning knots should be cu t off flush 
w ith the stem  o f  the tree. W ith  other m ethods as m any branches 
as possible should be trim m ed flush, leaving a few stubs or branches 
to  be trim m ed during  crosscutting.

e. T ops cut off at a d iam eter o f  abo u t 7 cm.

143



f. T ops cu t up  into lengths no t exceeding l -2m as required  by the 
supervisor.

g. All cuts, including the felling cut, m ade as squarely across the 
tree as possible.

h. Buttresses rem oved from  the b u tt o f  the tree after felling.
i. L op  and  to p  to  be cleared from  roads, m ajo r racks and  drains 

as required  by the supervisor.
j . S tum ps to  be trea ted  im m ediately after felling.
N .B . The tim e for stum p trea tm en t is no t included in the standard  
tim es—see p a rag rap h  7f.

3 Tools and equipment (including safety equipm ent)
a. L ightw eight an ti-v ib ra tion  chainsaw , o f  an  approved  p a tte rn  and 

su itab le for chainsaw  snedding, together w ith spares and  m ain
tenance tools.

b. Fuel and  oil cans.
c. B reaking b a r w ith can t-hook  attachm ent.
d. P lastic or alloy felling wedges.
e. C an t-h o o k  (when large trees are required  to  be tu rned  for 

snedding).
f. L ogger’s harness, logger’s tape and pulp hook  (w hen prim ary  

conversion or m easurem ent a t stum p is required).
g. S tum p trea tm en t equipm ent.
h. P rotective clo th ing viz:

Safety helm et BS 2826, 2095 o r 5240.
Eye p ro tection .
E ar defenders.
G loves, incorpora ting  ballistic nylon lining on back o f left hand. 
N ylon  leg guard.
Safety boots, incorpora ting  inner ballistic nylon guard.

4 Allowances
a. T he follow ing allow ances are  included in the stan d ard  tim es:

(i) F o r  contingencies and  w ork o ther th an  th a t perform ed on 
individual trees, eg refuelling and  day to  day m ain tenance 
o f  the saw, clearing  lop and  to p  from  roads, supervisory 
visits, etc, 23% o f the tim e spent on  clear felling.

N .B . M echanical b reakdow ns to  the saw  in excess o f  15 m inutes 
are no t included in the allow ance and  should  be paid for 
separately .
(ii) F o r  personal needs and rest, 25% o f  the  to ta l w ork ing  tim e.

b. P aym ent for w orker ow ned chainsaw s should  be based on 
chainsaw  u tilisation  o f  65%.
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5 Method of selecting the standard time
a. Select the correct tab le  for the w orking m ethod  being used (see 

A ppendix  for details) as fo llow s:
(i) T  rees felled on top  o f  previously felled poles w hich are several 

ranks deep because felling is not im m ediately followed by 
ex traction . Trees snedded as com pletely as possible w ithout 
tu rn in g  (W orking M ethod  1). See table 6A.

(ii) Trees felled on a surface largely unobstructed  by previously 
felled poles, for exam ple w hen ex traction  follows so closely 
after felling th a t norm ally  no t m ore than  one rank  o f 
previously felled poles (lying parallel) are on the g round  
when the second rank  is being cut.
Trees tu rned  and com pletely snedded (W orking M ethod  2a). 
Trees partially  converted at stum p, each piece tu rned  and 
com pletely snedded (W orking M ethod  2b). See tab le  6B.
Trees not tu rned , snedded as com pletely as possible (W orking 
M ethod  1). See table 6C.
Trees not tu rned  and deliberately incom pletely snedded 
(W orking M ethod 3). See tab le  6D.
N .B . E x tra  snedding will be required during  crosscutting  at 
roadside. See p arag rap h  7g.

b. O b ta in  m ean tree volum e by the tariff system  or ano ther 
recognised m ethod.

c. Select the s tan d ard  tim e per tree using the correct table and 
volum e. In  cases w here it is necessary to  subdivide the D B H  
d istribu tion  w hen tariffing a different m ean tree size (and 
therefore tim e per tree) should  be used for the trees in each 
subdivision.

Exam ple 1
Trees extracted  im m ediately after felling.
Trees tu rned  a t the b u tt for com plete snedding.
A n average o f  1  ̂ sawlogs o f  tim ber per tree m arked  and  m easured 
for subsequent crosscutting.
M oderately  difficult terra in .
M ean tree volum e =  0-83 m 3.
Felling and  snedding tim e (from  tab le  6B)
A llow ance for difficult te rra in  (from  parag raph  
7a) 5 /  o f  15-73
A llow ance for m ark  and m easure (from  
parag rap h  7d) 1  ̂ x 0-45 SM  
A llow ance for stum p trea tm en t (from  p a ra 
g raph  7f)

T o ta l tim e

=  15-73 SM per tree

=  0-79 SM per tree

=  0-68 SM per tree

OoooII SM per tree
=  18-00 SM per tree
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E xam ple 2 
Trees extracted  im m ediately after felling.
Trees deliberately incom pletely snedded (not turned).
N o  m ark ing  and m easuring o f  sawlogs at stum p, crosscu tting  carried 
out at roadside by o ther operato rs.
C ond itions as show n in parag raph  1.
M ean  pole volum e 0-93 m 3.
Felling and snedding tim e (from  tab le  6D).

In te rp o la ted : 10-97 +   ̂ ^  ^  ^  ^  x 3J  = 1 1 -1 0  SM  per tree

A llow ance for stum p trea tm en t (from  7f) =  0-80 SM  per tree
T ota l tim e =  11-90 SM  per tree

N .B . E x tra  tim e for snedding should  be added to  the crosscu tting  
tim e (see p arag rap h  7g),

In te rp o la ted  1-08 +  ^  ^  10  ̂ ^  x = 1 1 1  SM  per tree

6 Standard times for clear felling Douglas fir
A  Felled trees not extracted  im mediately.

Trees snedded as completely as possible without turning. ( W orking  
M ethod  1).

V olum e o f  a vera g e  n e e  
in m3

S ta n d a rd  tim e  p e r  tree  
in s ta n d a rd  m in u tes

0-3 9-79
0-4 11-35
0-5 12-81
0-6 14-14
0-7 15-34
0-8 16-40
0-9 17-34
1-0 18-25
1-1 19-19
1-2 20-11
1-3 21-02
1-4 21-91
1-5 22-76
1-6 23-60
1-7 24-38
1-8 25-11
1-9 25-77
2-0 26-36
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B Felled trees extracted  soon after felling.
Trees turned and completely snedded or trees partia lly  converted  
at stum p, each piece turned and completely snedded. (W orking  
M ethod  2a or 2b).

Volum e o f  a vera g e  tree  
in m 3

S ta n d a rd  lim e  p e r  tree  
in s ta n d a rd  m in utes

0-3 10-75
0-4 11-96
0-5 13-06
0-6 14-04
0-7 14-93
0-8 15-73
0-9 16-44
1 0 17-08
1-1 17-65
1-2 18-17
1-3 18-64
1-4 19-07
1-5 19-47
1-6 19-84
1-7 20-20
1-8 20-55
1-9 20-91
2-0 21-28

In te rpo la te  as necessary.
N .B . W here trees are partia lly  converted a t stum p, ex tra  tim e should  
be allow ed for m arking, m easuring and  crosscu tting  the sawlogs, see 
pa rag rap h  7e.
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Felled trees extracted  soon after felling .
Trees snedded as com pletely as possible  without turning. ( W orking  
M ethod  1).

V olum e o f  a vera g e  tree  
in m3

S ta n d a rd  tim e  p e r  tree  
in s ta n d a rd  m in u tes

0-3 8-14
0-4 9-56
0-5 10-84
0-6 11-99
0-7 13-00
0-8 13-90
0-9 14-70
1-0 15-40
1-1 16-01
1-2 16-55
1-3 17-03
1-4 17-45
1-5 17-82
1-6 18-17
1-7 18-49
1-8 18-79
1-9 19-09
2-0 19-40

In te rp o la te  as necessary.



D  Felled trees extracted  soon after felling.
Trees not turned and  incompletely snedded at stum p. (W orking  
M ethod  3 ).

V olum e o f  a verage  tree  
in nP

S ta n d a rd  tim e  p e r  tree  
in s ta n d a rd  m in utes

0-3 7-27
0-4 8-04
0-5 8-74
0-6 9-38
0-7 9-95
0-8 10-48
0-9 10-97
1-0 11-41
1-1 11-82
1-2 12-20
1-3 12-55
1-4 12-89
1-5 13-22
1-6 13-54
1-7 13-86
1-8 14-18
1-9 14-52
2-0 14-87

In terpo la te  as necessary.

N.B. E xtra tim e will have to  be allow ed for com pleting the snedding 
no t done at stum p. This tim e will be additional to the time fo r  
crosscutting at roadside, see parag raph  7g.

7 Modifications and variations to the standard times
N .B . These m odifications and variations are only to  be applied 
w hen the prevailing conditions or jo b  specification differ from  those 
listed in parag raphs 1 and 2.
a. Ground conditions

W here g round conditions m ake w orking difficult because o f 
g round b roken  by rocks or gullies, th ick  coppice or b ram ble, or 
excessive steepness (slopes o f  m ore th an  35% (20°))

Add up to  10% to  the standard  tim es in steps o f  5%. 
Exceptionally  for extrem ely difficult conditions an  add ition  o f 
15% to the stan d ard  times m ay be justified.
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b. Brashing
I f  the percentage o f  trees b rashed  is less th an  90%, the brash ing  
o f  all m easurable unbrashed  trees should  be allow ed for.

Add 0-75 s tan d ard  m inutes per tree brashed (or m inim al 
brashing and  extra snedding).

c. Unmeasurable trees and coppice stem s
F o r felling, crosscu tting  and  disposing o f  unm easurab le  trees or 
coppice poles if required  by the forester 

Add 1-0 stan d ard  m inutes per stem .

d. M easure and m ark saw log lengths
W hen saw log lengths are m easured and  m arked  (but not crosscut) 
during  snedding using a logger’s tape for m easuring and  the 
chainsaw  for m ark ing  the trees

Add 0-45 stan d ard  m inutes per tree for each tim ber length 
m easured and m arked .

e. M easure, m ark and crosscut sawlog lengths
N .B . This m odification for use w ith table 6B only.
W hen saw log lengths are m easured, m arked  and crosscut during 
snedding, m ake additions from  the follow ing tab le :

M ean  top  d ia m e te r  
o f  saw log

Tim e p e r  sa w lo g  in 
s ta n d a rd  m in utes

15 0-64
20 0-70
25 0-79
30 0-94
35 1-16

f. Stum p treatm ent
F o r applying fungicide to  the stum p im m ediately after felling 
(including fetching chem icals, filling containers, etc),

Add 0-60 stan d ard  m inutes per tree for trees up  to  0-70 m 3,
0-80 stan d ard  m inutes per tree for trees m ore th an  0-70 m 3.

g. Additional time fo r  snedding
N .B . These additions should not be made to the felling times. They 
are an addition to the time for crosscutting at roadside.

Som e allow ance is m ade in crosscutting  tables for the trim m ing 
o f  the occasional snags o r b ranches uncu t during  norm al snedding, 
bu t w ith  the w ork ing  m ethod  assum ed in tab le  6D  a substan tia l 
am o u n t o f  ex tra  snedding m ay be needed. T he tim e to  be
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allow ed for this w ork is given below. N ote th a t it is no t essential 
for the  sam e o pera to r to  do the felling and  the crosscutting  
(with extra snedding).

V olum e o f  
a verage  tree  

in m 3

S ta n d a rd  tim e fo r  
e x tra  snedding in 

s ta n d a rd  m in u tes p e r  tree

0-3 0-84
0-4 0-85
0-5 0-86
0-6 0-89
0-7 0-93
0-8 1-00
0-9 1-08
1 0 1-17
1-1 1-28
1-2 1-39
1-3 1-51
1-4 1-64
1-5 1-77
1-6 1-91
1-7 2-05
1-8 2-19
1-9 2-32
2-0 2-45
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A PPEN D IX

Working Method No 1—trees snedded as completely as possible 
without turning
T he norm al w ork ing  m ethod w hen trees are no t tu rned  for snedding 
(tables 6A and 6C) is as fo llow s:

W alk to  tree.
(C lear foot o f  tree if necessary).
(C hainsaw  b rash  if necessary).
Lay in (and trim  buttresses if necessary).
Saw th rough  tree.
T ake dow n.
(Trim  stum p if necessary).
T rea t stum p w ith fungicide.
T rim  bu tt.
Sned up  tree, snedding all b ranches w hich can be reached from  
one side o f  the tree.
C ut off top.
C ut up  to p  as required .
Sned back dow n tree, rem oving rem ainder o f  branches.

N .B . This m ethod  m ay leave a few stubs or branches to  be rem oved 
d uring  crosscutting . This w ork is allowed for in the crosscutting 
s tan d ard  times.

Working Method No 2a—trees turned for snedding
T he norm al w orking m ethod  when trees are tu rned  so th a t snedding 
can be com pleted in the w ood (table 6B) is as follows:

W alk  to  tree.
(C lear foo t o f  tree if necessary).
(C hainsaw  b rash  if necessary).
Lay in (and trim  buttresses if necessary).
Saw th ro u g h  tree.
T ake dow n.
(Trim  stum p if necessary).
T rea t stum p w ith fungicide.
T rim  b u tt.
Sned up tree, snedding all the branches easily reached from  one 
side o f  the tree.
C u t off top.
C u t up  to p  as required .
(T urn  tree a t top  if possible, otherw ise:)
W alk  to  bu tt.
T u rn  tree using a can t-hook .
W alk  to  tip.
Sned back dow n tree, rem oving rem ainder o f  branches.
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R epeat for each 
sawlog length.

Working Method No 2b—trees partly converted, turned and 
completely snedded at stump
T he m ethod  is as for m ethod 2a up  to  ‘trim  b u tt’, th e n :

A ttach  hook  o f  logger’s tape to  b u tt o f  tree.
Sned up  tree to  to p  o f  first saw log length.
M easure saw log length.
M ark  sawlog length.
C rosscut sawlog length.
(W ind in tape if necessary.)

C ontinue as in m ethod 2a, tu rn ing  and  snedding each piece. 
(W hen m ark ing  and  m easuring only are done the m ethod is the 
sam e except th a t the trees are no t crosscut.) T able 6B as modified 
by parag raphs 7d and  7e applies.

Working Method No 3—trees not completely snedded in the wood
The norm al w orking m ethod  when p a rt o f  the snedding is left undone 
until after the tree has been extracted  (table 6D) is as fo llow s: 

W alk to  tree.
(C lear foo t o f  tree if necessary.)
(C hainsaw  brash  if necessary.)
Lay in (and trim  buttresses if necessary).
Saw th ro u g h  tree.
T ake dow n.
(Trim  stum p if necessary.)
T rea t stum p w ith fungicide.
T rim  butt.
Sned up  tree, snedding all the branches w hich can be reached 
from  one side o f  the tree.
C ut off top.
C ut up top  as required.
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Standard Times for Row Thinning Corsican 
Pine Using a Chainsaw

Section X V III

N o 20

1 Conditions
T he stan d ard  tim es apply to  stands row th inned  under the following 
c o n d itio n s :
a. A verage tree volum e determ ined by the tariff system  (see FC  

Booklet N o  36).
b. The type o f  th inn ing  is one row  in three.
c. T he stands have been:

(i) a t least 90% brashed
or (ii) the row  to be rem oved has been wholly brashed  as well as

the facing side o f  the  row  on either side. (See p arag rap h  7b
for unbrashed  stands.)

d. F lo o r conditions are average:
(i) F la t o r slope no t m ore th an  5° (9%).
(ii) Som e decayed b rash  and  undergrow th .

2 Job specification
T he stan d ard  times are for the following w o rk :
a. T o  fell, sned and  where required  pile the trees.
b. S tum ps to  be cu t as low as possible.
c. B ranches and  p runing  kno ts to  be cu t down, to  the w ood.
d. T ops to  be cu t off a t an  average to p  d iam eter o f  5 cm OB and 

piled am ongst stand ing  trees.
e. B rash to  be left in lane created to  assist trac to r extraction.
f. All cuts including felling cut to  be m ade squarely across tree.
g. W here stacking is required  by supervisor, trees to  be stacked in 

piles o f  no t less th an  5 and  no t m ore th an  20 w ith bu tts together.
h. S tum ps to  be trea ted  w ithin 30 m inutes o f  felling; the entire top  

surface o f  the stum p to be covered.
N .B . T he tim es include m aking  up  the suspension and  filling the 
container.
i. See also A ppendix.
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3 Tools and equipment (including safety equipm ent)
a. L ightw eight self-oiling chainsaw  o f  a type suitable for chainsaw  

snedding, spares and tools.
b. Steel tape to  m easure d iam eters.
c. Protective clo th ing v iz :

Safety helm et BS 2826, 2095 or 5240.
Eye p ro tection .
E ar defenders.
G loves, inco rpo ra ting  ballistic nylon lining on back o f  left hand. 
N ylon  leg guard.
Safety boots, inco rpo ra ting  inner ballistic nylon guard .

d. S tum p trea tm en t bo ttle  w ith brush.

4 Allowances
Included in the standard times
a. F o r contingencies and w ork o ther than  th a t perform ed on the 

individual trees, eg refuelling and  day  to  day m ain tenance o f 
the saw, clearing sm all trees, clearing tops etc, 20% o f  the time 
spent on actual th inning.

b. P ersonal needs and  rest: 20% o f  the to ta l w ork ing  time.
To be included in the price per standard minute
c. T he ap p ro p ria te  incentive allow ance

C hainsaw  usage w hen th inn ing  and chainsaw  snedding is 60%.

5 Method of selecting the standard time
T he trees shall be tariffed accord ing  to  the m ethod  specified in 
F C  B ooklet N o 36. L ook up  the stan d ard  tim e for the average 
tree in tab le  6.

6 Standard times per tree for line thinning in Corsican pine

A verage  
tree  volum e  

( m 3)

S T  p e r  tree  
to  fe l l ,  sned, p ile  
an d  trea t s tu m p  

( S M s )

001 1-65
0-02 1-91
0-03 2-18
0-04 2-44
0 0 5 2-77
0-06 2-87
0-07 3-06
0-08 3-25
0-09 3-45
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7 Modifications and variations to the standard times
N .B . These m odifications and  variations are only to  be applied 
w hen the prevailing conditions o r jo b  specification differ from  those 
listed in parag raphs 1 and  2.
a. Ground conditions

W here g round conditions are difficult because o f  the presence o f 
dense bram ble etc

Add up to  0-70 SM s per tree.
b. Unbrashed stands

W here none o f  the trees is brashed 
Add 20%.

c. Unmeasurable trees
F o r each unm easurab le  tree (B H Q G  o f less than  7 cm diam eter 
allow 0-85 SM s.
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A PPEN D IX

Method of working
The w orking m ethod  to  w hich the standard  tim e tab le  relates is as
fo llow s:
(i) W alk to  tree carry ing  saw (running) and  stum p treatm en t 

bo ttle .
(ii) P repare  to  fell tree by rem oving deep litter and occasional 

brash.
(iii) Fell tree dow n rack (ie aw ay from  rem aining stand ing  trees 

in row).
(iv) T ake dow n.
(v) T rim  b u tt (where necessary).
(vi) T reat stum p.
(vii) Sned to  5cm  (or o ther to p  d iam eter—as directed).
(viii) C u t off to p  and  pu t aside to  un th inned  rows.
(ix) T u rn  pole and  sned to  bu tt.
(x) P u t aside saw.
(xi) S tack trees in poles o f  approxim ately  5 trees on a lte rna te  sides 

o f  rack.
(x) T ake up  saw and  repeat from  (i).
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Standard Times for Thinning Sitka Spruce 
Using a Chainsaw 
North Wales

Section X V III

N o 22

1 Conditions
The standard  tim es apply to  stands th inned  under the following
co n d itio n s :
a. T he average volum e per tree determ ined by ‘ta r if f  system  (see 

F C  Booklet N o  36).
b. The brash ing  percentage is a t least 80, bu t see p arag rap h  7a.
c. T he floor conditions are average for the species and locality, 

ie up  to  20° (36%) slope, norm al am ounts o f  b rash , a few rocks 
and  norm al drainage patterns. F o r m ore difficult conditions see 
parag raph  7b.

d. N orm al th inn ing  for species and  locality.
e. O ne m an w orking.

2 Job specification
T he stan d ard  tim es apply to  the following w ork:
a. S tum ps to  be cut as low as possible.
b. Branches and p run ing  knots to  be cut off flush w ith the stem  o f 

the tree. Snedding by chainsaw .
c. Lop and  to p  to  be cleared from  m ajor racks, roads and m ain 

drains.
d. T ops to  be cu t off at a diam eter o f  7cm  unless otherw ise 

instructed by the supervisor.
e. All cuts including the felling cut, to  be m ade as squarely across 

the tree as possible.
f. The supervisor will stipu late  the d irection  o f  ex traction  and all 

trees should be felled in a d irection to  assist the subsequent 
ex traction .

g. A ll bu ttressing  to  be rem oved from  the b u tt by chainsaw .
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3 Tools and equipment (including safety equipm ent)
a. P rotective clo thing viz:

Safety helm et BS 2826, 2095 or 5240.
Eye p ro tection .
E ar defenders.
G loves, incorpora ting  ballistic nylon lining on back o f  left hand. 
N ylon  leg guard .
Safety boots, incorpora ting  inner ballistic nylon guard .

b. C hainsaw  (lightw eight) w ith 3 0 -3 8 cm bar, file and spares.
c. Fuel cans and  gauze funnel.
d. C an t hook , felling tongs or b reaking  bar.
e. Sm all alloy wedge.
f. P lastic bo ttle  w ith b rush  for stum p trea tm en t.

4 Allowances
Included in the standard times
a. F o r contingencies and w ork o ther th an  th a t perform ed on 

individual trees eg refuelling, day to  day m ain tenance o f  the saw, 
clearing brash , general p repara tion , to  and  from  cam p, inspect 
and  consider etc 25% o f  the tim e spent th inn ing  and  snedding.

b. F o r personal needs and  rest, 22% o f  the to ta l w ork ing  tim e.
N .B . M echanical b reakdow ns in excess o f  15 m inutes should  be
paid  a t tim e rate.
To be included in the price per standard minute
c. The ap p ro p ria te  incentive allow ance.
N .B . C hainsaw  usage when th inn ing  and  snedding is 60%.

5 Method of selecting the standard time
A verage tree volum e, determ ined  by the ta riff system  (see FC  
B ooklet N o  36), together w ith the tariff num ber is required  to  
determ ine the tim e from  the tab le  in p a rag rap h  6.
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6 Standard times for chainsaw thinning and snedding (SM s per tree)
S itka  spruce

A vera g e  tree  volum e T a r iff  N o

( m 3)
1 5 - 1 9 2 0 - 2 4 2 5 - 3 0

0-055 6-3 6-1 5-6
0-060 6-5 6-3 5-8
0-065 6-7 6-5 6-0
0-070 6-9 6-7 6-2
0-075 7-1 6-9 6-4

0-080 7-3 7-1 6-6
0-085 7-5 7-3 6-8
0-090 7-7 7-5 7-0
0-095 7-9 7-7 7-2
0-10 7-9 7-4

0-11 8-3 7-8
0-12 8-7 8-2
0-13 9-1 8-6
0-14 9-4 8-9
0-15 9-7 9-2

0-16 10-0 9-5
0-17 10-2 9-7
0-18 10-5 10-0
0-19 10-7 10-2
0-20 11-0 10-5

0-22 11-4 11-0
0-24 11-5
0-26 11-9
0-28 12-3
0-30 12-7

0-32 13-1

7 Modifications and variations to the standard times for chainsaw thinning 
and snedding Sitka spruce
N .B . These m odifications and varia tions are only to  be applied 
w hen the prevailing conditions or jo b  specification differ from  those 
listed in parag raphs 1 and  2.
a. Brashing percentage

I f  the b rash ing  percentage is consistently less th an  70% add 5%.
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b. Ground conditions
W here slopes are steeper than  20° (36%), o r rocks and coppice 
are frequent, then  add up  to  12% (in 3% steps).

c. Take down in fir s t and second thinnings
W here difficult take dow n can be a ttrib u ted  to  delayed or light 
th innings or deep single furrow  ploughing add up  to  1 0 % (in 
5% steps).

d. P utting  into tushes
M aking  up  tushes to  facilitate ex traction  add 5%.

e. S tum p treatm ent
S tandard  tim es for trea ting  stum ps (im m ediately after felling). 

Add 0-40 SM s per tree up  to  5 hft (0 1 8  m 3).
0-60 SM s per tree over 5 hft (0-18 m 3).
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Standard Times for Clearfelling 
Japanese Larch Using a Chainsaw

Section X V III

N o 24

1 Conditions
The stan d ard  times apply to  stands clearfelled under the following 
c o n d itio n s :
a. T he average volum e per tree determ ined by the tariff system 

(see FC  B ooklet N o 36).
b. All trees brashed.
c. Slopes up  to  10° (18%).
d. Sparsely scattered bram ble and som e coppice.

2 Job specification
T he stan d ard  tim es are for the following w ork:
a. S tum ps to  be cut as low as possible.
b. B ranches and  brashing knots to  be cu t off flush w ith the stem .
c. T ops to  be cu t off a t a diam eter o f  7cm . I f  otherw ise instructed 

by the supervisor, the tables m ay no t apply and guidance should 
be sought from  the local W ork  Study Officer.

d. A ll cuts including the felling cut to  be m ade as squarely across 
the tree as possible.

e. Trees to  be felled in the d irection  indicated by the supervisor.
f. L op  and  top  to  be cleared from  rides, roads, and  drains.
g. Buttresses to  be trim m ed.

3 Tools and equipment (including safety equipm ent)
a. L ightw eight chainsaw  o f a type suitable for snedding, w ith spare 

chain and  m ain tenance tools.
b. Plastic o r alloy wedges.
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c. C an t hook  or breaking  bar.
d. B ottle w ith b rush  for trea ting  stum ps.
e. P rotective clo th ing  v iz :

Safety helm et BS 2826, 2095 o r 5240.
Eye p ro tection .
E ar defenders.
G loves, incorpora ting  ballistic nylon lining on back o f  left hand. 
N ylon  leg guard .
Safety boots, incorpora ting  inner ballistic nylon guard .

4 Allowances
a. F o r contingencies and  w ork o ther th an  th a t perform ed on 

individual trees; 2 2 % o f the tim e spent on felling and  snedding 
for refuelling and  day to  day  m ain tenance o f  the saw, clearing 
brash , counting  trees etc.

b. Personal needs and  rest 22% o f the to ta l w orking tim e.
To be included in die price per standard m inute
c. The ap p ro p ria te  incentive allow ance. In clearfelling o f  Japanese 

larch o f  the volum es show n in p arag rap h  6 , chainsaw  usage is 
60%.

5 Method of selecting the standard time
a. T he trees shall be tariffed according to  the m ethod  specified in 

F C  B ooklet N o  36. A t the sam e tim e the num ber o f  w horls o f 
branches to  be cu t off betw een b u tt and  the 7 cm to p  diam eter 
over b a rk  p o in t on  the felled sam ple trees shall be recorded. 
W here the felled sam ple tree has been p runed , only the w horls 
rem aining to  be cu t off shall be counted .

b . T o  select the stan d ard  tim e from  tab le  6  select the ap p ro p ria te  
average volum e for the stand  (rounding  up  or dow n to  the 
nearest) and  read off the  stan d ard  tim e from  col (ii). This tim e 
is for the average num ber o f  w horls show n in col (iii). I f  the 
num ber o f  w horls is greater o r less th an  this figure, ad d /su b trac t 
the stan d ard  m inutes per w horl as show n a t the foo t o f  the table. 
I f  the  average num ber o f  w horls is outside the range show n in 
col (iv), refer to  the local W ork  Study Officer.
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6 Standard times per tree for clearfelling Japanese larch

V olum e in m 3 
( i )

S ta n d a rd  tim e

(U)

A verage N o  o f  
whorls  

( i i i)

R an ge o f  whorls  
( iv )

0 - 2 2 4-44 12 9 -1 5
0-24 4-65 13 10-16
0-265 5-00 13 1 0 -1 6
0-30 5-46 14 1 1 -1 7
0-325 5-80 15 12-18
0-355 6 - 2 0 16 13-19
0-40 6-75 17 14-20
0-425 7-05 18 15-21
0-46 7-48 19 1 6 -2 2
0-50 7-92 2 0 1 7-23

Add/subtract 0 1 9  SM s per whori if the average num ber o f  w horls is 
different from  the value given in col (iii) bu t do n o t go beyond the 
range given in col (iv).

7 Modifications and variations to the standard times
N .B . These m odifications and  variations are only to  be applied 
w hen the prevailing conditions or jo b  specification differ from  those 
listed in parag raphs 1 and 2 .
a. Variations in conditions

W here the slopes are steeper th an  10° (18%) or rocks and  coppice 
and  b ram ble are so frequent th a t m oving abo u t is m ade difficult, 
the recom m ended times in p arag rap h  6  m ay be increased by up  
to  12% in steps o f  3%.

b. Trim m ing buttresses
N orm al trim m ing o f b u tts  is included in the  s tan d ard  times. 
A dditional w ork m ay be required  on abnorm ally  rough  stems. 

Add 2 -4 % .
c. Stum p treatm ent

S tandard  tim e for filling the bo ttle  from  ready m ixed so lu tion  at 
rideside and  applying the so lu tion  (the jo b  to  be done im 
m ediately after felling)

Add 0-3 SM s per tree up to  0-4m 3.
Add 0-5 SM s per tree over 0-4m 3 and  up  to  0-5m 3.
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Standard Times for Clearfelling Sitka 
Spruce Using a Chainsaw 
Wales, Borders and West Scotland

Section X V III

N o 25

1 Conditions
T he standard  tim es apply to  stands clearfelled under the following 
cond itions:
a. The volum e o f  the average tree is determ ined by the tariff system. 

W hen in stands previously crow n th inned tw o groups are  kept 
separate  (see FC  B ooklet N o 36), a different average tree should 
be used for each group.

b. The brashing percentage is a t least 90% o f the m easurable trees.
c. F lo o r conditions are average for the species, ie norm al am ounts 

o f  lop and to p  from  thinnings, little g round  vegetation, few rocks, 
norm al drainage patterns. Slopes up to  15° (27%) for areas from  
w hich the felled trees are rem oved during  felling (table 6 B) and 
up  to  20° (36%) for o ther areas (table 6 A).

d. O ne m an w orking.

2 Job specification
The stan d ard  tim es apply to  the following w ork:
a. Trees to  be felled in the d irection  m ost suitable for extraction  or 

as directed by the supervisor.
b. S tum ps to  be cu t as low as possible.
c. B ranches and brash ing  and  p runing  knots to be cut off flush w ith 

the stem  o f  the tree, snedding w ith the chainsaw . Sm aller trees 
will be tu rned  from  the tip for snedding the undersides. Larger 
trees (above ab o u t 0-25cum ) will norm ally  only be snedded as 
thorough ly  as is possible w ithout tu rn ing  them  (but see p arag rap h
7g).

N .B . W hen bigger trees are crosscut a t stum ps into one or m ore 
pieces o f  tim ber and a top, it is usual to  tu rn  the pieces to  sned their 
undersides after crosscutting. Because it is easier to  sned the 
branches after the pieces have been turned  no extra tim e allow ance 
is norm ally  necessary for the extra tu rn ing  involved (but see p a ra 
g rap h  7h). T he crosscutting  should  be paid for separately.
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d. L op and to p  to  be cleared from  m ajor racks, roads and  m ain 
d rains as required  by the supervisor.

e. T ops to  be cu t off a t a d iam eter o f  7 cm.
f. T ops to  be cu t into lengths no t exceeding l-2m .
g. A ll cuts including the felling cut to  be m ade as squarely across 

the tree as possible.
h. Buttresses to  be rem oved w ith the chainsaw  after felling as 

required  by the supervisor.
i. S tum ps to  be trea ted  im m ediately after felling.
N .B . T reating  stum ps requires extra stan d ard  tim e—see parag raph  
7f.

3 Tools and equipment (including safety equipm ent)
a. L ightw eight an ti-v ib ra tion  chainsaw  o f  an  approved  p a tte rn  and 

suitable for chainsaw  snedding, together w ith spares and 
m ain tenance tools.

b. B reaking b a r w hich m ay have a can t-hook  a ttachm ent.
c. 13cm  plastic felling wedges as required .
d. W hen larger trees are tu rn ed  from  the bu tt, or tim ber pieces are 

tu rn ed  after crosscutting , a can t-hook  or b reaking  bar w ith cant- 
hook  a ttach m en t (see 3b).

e. I f  trees are crosscut a t stum p, Spencer or B ushm an’s logger’s tape 
and pu lphook .

f. B ottle and  b rush  for stum p trea tm en t.
g. Protective clo thing v iz :

Safety helm et BS 2826, 2095 o r 5240.
Eye pro tec tion .
E ar defenders.
G loves, inco rpo ra ting  ballistic nylon lining on back o f  left hand . 
N ylon  leg guard .
Safety boots, inco rpo ra ting  inner ballistic nylon guard .

4 Allowances
Included in the standard times
a. F o r contingencies and  w ork o ther th an  th a t perform ed on 

individual trees, eg refuelling and day to  day m ain tenance o f  the 
saw , clearing lop and  to p  from  rides, etc, 23% o f  the  tim e spent 
on  clearfelling.

N .B . M echanical b reakdow ns to  the saw  in excess o f  15 m inutes 
are  no t included in the allow ance and should  be paid  for a t tim e 
rates.
b . F o r personal needs and rest, 25% o f  the to ta l w ork ing  tim e.

168



To be included in the price per standard m inute
c. The ap p ro p ria te  incentive allowance.
d . F o r calculating the paym ent for w orker-ow ned chainsaw , chain 

saw utilisa tion  is 65% o f  the to ta l tim e (including tim e for 
stum p treatm ent) when the saw  is stopped  during  stum p tre a t
m ent. I f  the saw is left running  during this opera tion  chainsaw  
u tilisation  is 70%. (U tilisation  is defined as the tim e the saw is 
runn ing  plus saw m aintenance and refuel tim es.)

5 Method of selecting the standard time
a. D ifferent felling systems.

(i) Felled trees not extracted im mediately after fe lling
Tw o quite distinct types o f  felling are covered by the standard  
tim es. In  the  first o f  these felling and ex traction  are tw o quite 
separate  operations done at different tim es. Because no 
ex traction  is done during  felling the cu tter is w orking for 
m ost o f  the tim e betw een felled trees, and these and  the 
associated lop and top  are a considerable h indrance during  
snedding. F o r this type o f  felling, w hich is usually on slopes 
and  is often followed by doub le-d rum  w inch extraction , use 
tab le  6 A.

(ii) Felled trees extracted  im m ediately after felling
In the second type o f felling the cu tter is w orking on 
com paratively  flat ground and trees are skidded ou t by 
trac to r or otherw ise rem oved soon after felling, so th a t the 
cu tter is w orking for m ost o f  the tim e standing  on lop and 
to p  bu t w ithou t felled trees nearby. F o r this type o f  felling 
use table 6 B.

(iii) O ther types o f  felling
Felling is som etim es seen w hich is interm ediate betw een the 
tw o m ain  types, and  for such felling the tim es will fall 
betw een the tim es in the tw o tab les—see p a rag rap h  7a.

b. Trees should  be tariffed by the m ethod  described in F C  B ooklet 
N o  36. W hen the sam ple trees are m easured, the num ber o f  
w horls o f  branches cut off betw een the norm al b rash ing  height 
and  the 7cm  diam eter m ark  on the tree should also be recorded. 
W hen  a felled tree has been pruned, only the w horls rem aining 
unpruned  should be counted , and  w hen there are in ternodal 
b ranches grow ing betw een the w horls the in ternodals grow n in 
any year should  be included as p a rt o f  the w horl below. E picorm ic 
shoots on edge trees should be ignored, and w horls below  1-8 m 
in unbrashed  trees should  not be included, as brashing w ith the 
chainsaw  is paid for separately (see p arag rap h  7c).

c. T o  select the standard  tim e from  table 6A  or tab le  6 B select the 
ap p ro p ria te  average volum e o r volum es for the  stand and read off 
the stan d ard  tim e(s) from  colum n (ii). The tim e is for the average
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num ber o f  w horls show n in colum n (iii). N either table should  be 
used for stands w here the average num ber o f  w horls per tree 
differs by m ore th an  5 from  the average given in the tables.

6A Standard times for clearfelling Sitka spruce—felled trees not 
extracted immediately after felling

V olum e o f  S T  p e r  
a vera g e  tree  in 

tree  s ta n d a rd  
(in 3)  m in u tes

( i )  ( i i )

A verage  
nu m ber o f  

whorls  
above  

brashing  
heigh t 

( i i i )

Volum e o f  
average  

tree
(n i3)

( i )

S T  p e r  
tree  in 

s ta n d a rd  
m in utes

( i i )

/ ( verage  
num ber o f  

w horls 
a bove  

brash ing  
height

( Hi)

0-04 4-20 13 0-84 2 1 - 0 2 23
0-06 4-80 13 0 - 8 8 21-54 23
0-08 5-40 14 0-92 22-06 23
0-10 .5-98 14 0-96 22-56 23
0-12 6-57 14 1 -0 0 23-02 23
0-14 7-12 15 1-04 23-48 23
0 1 6  7-67 15 1-08 23-92 23
0-18 8-23 16 1 -1 2 24-35 23
0-20 8-75 16 116 24-78 23
0-24 9-78 17 1 -2 0 25-18 23
0-28 10-76 18 1-24 25-58 23
0-32 11-72 18 1-28 25-98 23
0-36 12-62 19 1-32 26-37 23
0-40 13-50 19 1-36 26-74 23
0-44 14-33 2 0 1 -40 27-12 23
0-48 15-13 2 0 1-44 27-49 23
0-52 15-90 21 1 -48 27-87 23
0-56 16-64 21 1-52 28-24 23
0-60 17-34 2 2 1-56 28-61 23
0-64 18-02 2 2 1 -60 29-00 23
0-68 18-67 2 2 1-64 29-38 23
0-72 19-30 2 2 1-68 29-77 23
0-76 19-90 23 1-72 30-15 23
0-80 20-46 23 1 -76 30-57 23

This tab le  should  no t be used for stands w here the average num ber 
o f  w horls betw een l- 8 m  from  the g round  and  7 cm d iam eter on 
the tru n k  differs by m ore th an  5 from  the figure given in co lum n (iii) 
above. I f  tim es are required  for such stands, advice should  be 
sough t from  the W ork  Study B ranch.
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6B Standard times for clearfelling Sitka spruce—felled trees 
extracted immediately after felling

V olum e o f  
average  

tree  
( n f )

( i )

S T  p e r  
tree  in 

s ta n d a rd  
m in utes

( i i )

A verage  
num ber o f  

w horls 
above  

brashing  
height 

( i i i )

Volum e o f  
average  

tree  
( in3)

( i)

S T  p e r  
tree  in 

s ta n d a rd  
m in utes

( i i )

A verage  
nu m ber o f  

whorls 
above  

brush ing  
height 

( i i i)

0-04 3-08 13 0 - 6 8 14-05 27
0-06 3-57 13 0-72 14-50 27
0 0 8 4-06 14 0-76 14-90 27
0 - 1 0 4-54 15 0-80 15-30 27
0 - 1 2 5-00 16 0-84 15-67 27
0-14 5-44 17 0 - 8 8 16-04 27
0 1 6 5-87 17 0-92 16-39 27
0 1 8 6-30 18 0-96 16-73 27
0 - 2 0 6-72 19 1 -0 0 17-05 26
0-24 7-52 2 0 1-04 17-37 26
0-28 8-29 2 2 1-08 17-68 26
0-32 9-01 23 1 -1 2 17-99 26
0-36 9-69 24 1-16 18-30 26
0-40 10-35 24 1-2 0 18-60 25
0-44 10-96 25 1-24 18-91 25
0-48 11-55 25 1-28 19-22 24
0-52 1 2 - 1 0 26 1-32 19-53 24
0-56 12-64 26 1-36 19-85 24
0-60 13-13 27 1-40 20-17 24
0-64 13-61 27 1-44 20-51 24

This tab le  should  no t be used for stands w here the average num ber 
o f  w horls betw een 1-8 m from  the g round and  7 cm diam eter on the 
tru n k  differs by m ore th an  5 from  the figure given in colum n (iii) 
above. I f  times are required for such stands, advice should  be 
sought from  the W ork  Study Branch.

7 Modifications and variations to the standard times
N .B . These m odifications and variations are only to  be applied 
w hen the prevailing conditions or jo b  specification differ from  those 
listed in parag raphs 1 and 2 .
a. O ther types o f  fe lling

Besides felling on  to  ground where all the previously felled trees 
are  still lying and felling on to  g round from  w hich the felled trees 
have been ex tracted , there are also felling m ethods in term ediate 
betw een these tw o extrem es. F o r such areas the tim es in table 6 A
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should  be reduced by up  to  20% in steps o f  5% accord ing  to  the 
superv iso r’s estim ate o f  the snedding difficulty. T he times for 
felling on to  areas w ith no previously felled poles on the g round 
(table 6 B) are approxim ately  25% below  those in tab le  6 A for 
any given size o f  tree.

b. Ground conditions
W here g round  conditions are difficult because o f  rocks, deep 
drains or excessive steepness (slopes o f  m ore th an  20° 36%) add 
up to  10% in 5% steps. F o r extrem ely difficult conditions add  15%.

c. Brashing percentage
I f  the percentage o f  trees brashed  is less th an  90% the brashing 
o f  all m easurab le unbrashed  trees should be paid for. T he time 
for chainsaw  brash ing  (or m inim al brash ing  and  extra snedding) 
is 0-75 SM  per tree.

d. Unmeasurable trees
I f  unm easurab le  trees are felled and  cut up into l-2 m  lengths 
the  s tan d ard  tim e for this opera tion  is 1 0 0 S M  per stem.

N .B . E x tra  b rash ing  and the d isposal o f  unm easurab le  trees may 
be paid for separately  from  the felling o f  the crop. A lternatively, 
the to ta l tim e for brash ing  an d /o r the felling and disposal o f  u n 
m easurab le  trees m ay be w orked ou t and divided by the num ber o f 
the crop  trees, the resulting  figure being added to  the stan d ard  tim e 
per tree, and this m ethod  is to  be preferred .

e. M oving tips to racks, disposing o f  lop and top
F o r m oving the tips o f  felled trees to  an ex trac tion  rack and 
clearing lop and to p  from  the rack w hen this is done in clear
felling areas to  facilitate ex traction , add 0 1 0 SM s per tree, to  be 
added to  all trees.

f. Stum p treatm ent
F o r applying nitrite , po lybor or u rea to  the stum p im m ediately 
after felling (including fetching chem icals, filling cans, etc) add 
0-40SM s per tree for trees up  to  0 T 8 c u m  and  0-60SM s per tree 
for trees from  0-18 to  0-72cu m  and  0-80SM s per tree for trees 
over 0-72cum  in volum e.

g. Turning trees fo r  snedding
T he norm al m ethod  o f snedding trees w hich are to o  large to  be 
tu rned  from  the top  is to  sned them  as thorough ly  as possible 
w ithou t tu rn in g  them . W hen it is considered necessary to  tu rn  
such trees from  the b u tt using a can t-hook  add  3% to  the felling 
s tan d ard  tim es.

h. Turning timber fo r  snedding
W hen trees are crosscut a t stum p into one or m ore pieces o f 
tim ber and a pole it is usual to  tu rn  the pieces d u ring  snedding. 
N orm ally  this w ork is covered by the stan d ard  tim es, bu t in 
difficult conditions or when trees w ith a volum e o f  m ore than



0-75cum  or pieces o f  m ore th an  0-25cum  are being crosscut an 
add ition  to  the felling tim es m ay be necessary. W hen in such 
conditions it is considered essential to  tu rn  the tim ber to  ensure 
an  adequate  stan d ard  o f  snedding, add 5 /  to  the felling standard  
times.
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Standard Times for Thinning Japanese Larch Section XVIII
Using a Chainsaw  ____________
South Wales N o 26

1 Conditions
T he standard  tim es apply to  stands th inned  under the following
c o n d itio n s :
a. T he average volum e per tree is determ ined by ‘ta r if f  system 

(see FC  B ooklet N o 36).
b. The brash ing  percentage is a t least 80.
c. The floor conditions are average for species and  locality, ie 

slopes o f  up  to  15° (27%), norm al am ounts o f  b rash  and  a few 
rocks.

d. N orm al th inn ing  for species and  locality.
e. O ne m an w orking.

2 Job specification
T he stan d ard  tim es apply to  the following w o rk :
a. S tum ps to  be cut as low as possible.
b. B ranches, b rash ing  and  p runing  knots to  be cut off flush w ith 

the stem  o f  the tree. Snedding by chainsaw . Sm aller trees to  be 
tu rned  from  the tip for snedding the undersides. Larger trees 
(above ab o u t 0-25cum ) to  norm ally be snedded as thoroughly  
as possible w ithou t tu rn ing  them .

c. T ops to  be cut off a t a d iam eter o f  6 - 7  cm unless otherwise 
instructed  by the supervisor.

d . All cuts including the felling cut to  be m ade as squarely across 
the tree as possible.

e. T rees to  be felled in the d irection indicated by the supervisor.
f. A ll bu ttressing  to  be rem oved from  the b u tt as required  by the 

supervisor.
g. Lop and top  to  be cleared from  m ajor roads.
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3 Tools and equipment (including safety equipm ent)
a. C hainsaw  (lightweight) o f  an  approved  p a tte rn  w ith 3 0 -3 8  cm 

bar, file and  spares.
b. Fuel can and gauze funnel.
c. B reaking bar.
d. Suitable equipm ent for stum p treatm ent.
e. P rotective clo thing v iz :

Safety helm et BS 2826, 2095 or 5240.
Eye pro tection .
E ar defenders.
G loves, incorpora ting  ballistic nylon lining on back o f  left hand. 
N ylon leg guard.
Safety boots, incorpora ting  inner ballistic nylon guard.

4 Allowances
Included in the standard times
a. F o r  contingencies and  w ork o ther th an  th a t perform ed on 

individual trees eg day to  day m ain tenance o f the saw, clearing 
brash , general p repara tion , etc 25% o f  the tim e spent on felling 
and  snedding.

b. F o r  personal needs and  rest 24% o f  the to ta l w orking tim e.
To be included in the price per standard minute
c. The ap p ro p ria te  incentive allow ance.
d. F o r calculating the paym ent for w orker-ow ned saws, chainsaw  

u tilisation  is 70% o f the to ta l w orking time.

5 Method of selecting the standard time
a. D uring  tariffing the num ber o f  w horls o f  b ranches to  be cut off 

betw een the b u tt and  7 cm to p  diam eter over b a rk  on the felled 
sam ple trees shall be recorded. W here the felled sam ple tree 
has been p runed , only the w horls rem aining to  be cu t off should  
be recorded.

b. T o  select the s tan d ard  tim e from  tab le  6 , select the app rop ria te  
average volum e for the stand  and  read off the s tan d ard  tim e from  
col (ii). This tim e is for the average num ber o f  w horls show n in 
col (iii). I f  the num ber o f  w horls differs from  this figure, ad d / 
su b trac t the stan d ard  m inutes per w horl as show n a t the foot o f 
the table. I f  the average num ber o f  w horls varies by m ore than  
+  or — 4 w horls from  col (iii) refer to  the W o rk  S tudy Officer.

N .B . F o r the purposes o f  this tab le  a w horl consists o f  3 or m ore 
branches or parts o f  b ranches orig inating  from  a com m on node. 
(The varia tions m ay be due to  n a tu ra l p run ing  or breakages after 
felling.) Ignore in ternodal branches and  coun t m ultip le w horls as 
one unless there is a t least 30 centim etres betw een separate  w horls 
in the m ultiple w horls.
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6 Standard time per tree for chainsaw thinning and snedding in 
Japanese larch

V olum e o f  
a verage  tree  in m 3

d)

S ta n d a rd  tim e p e r  
tree  in s ta n d a rd  m inutes

GO

A vera g e  N o  o f  w horls 
p e r  tree  

( i i i)

0-05 3-5 7-6
0 0 8 4-2 9 0
0 1 1 4-8 10-4
0-14 5-4 11-5
0 1 7 5-9 1 2 -6
0 - 2 0 6-4 13-6
0-23 6-8 14-4
0-26 7-2 15-1
0-29 7-6 15-8
0-32 7-9 16-3
0-35 8 -2 16-7
0-38 8-5 17-1
0-41 8-7 17-3
0-44 9-0 17-5
0-47 9-2 17-6

Add/subtract 0-2 stan d ard  m inutes per w horl if the average num ber 
o f  w horls is different from  the value given in col (iii) up  to  a limit 
o f  +  or — 4 w horls. F o r stands where the difference is m ore than  
4 w horls consult W ork  Study Officer.

7 Modifications and variations to the standard times
N .B . These m odifications and  varia tions are only to  be applied 
w hen the prevailing conditions or jo b  specification differ from  those 
listed in parag raphs 1 and 2 .
a. Ground conditions

W here slopes are steeper th an  15° (27%), or rocks and  coppice 
are frequent,

Add up  to  15% in steps o f  5%.
b. Take down in firs t and second thinnings

W here difficult take dow n can be a ttrib u ted  to  delayed or light 
thinnings,

Add up  to  10%.
c. S tum p treatm ent

S tandard  tim es for applying n itrite  to the stum p im m ediately 
after felling

Add 0-40 SM s per tree up to  0 1 8  m 3.
0-60 SM s per tree over 0 1 8  m 3.





Standard Times for Clearfelling E uropean 
Larch Using a Chainsaw 
East Scotland

Section X V III

N o 28

1 Conditions
The standard  tim es apply to  stands clearfelled under the following 
co n d itio n s :
a. T ree volum e assessm ent by tariff system (see F C  B ooklet N o  36) 

is based on m easurem ent to  7cm  top  d iam eter.
b . T he brash ing  percentage is a t least 90.
c. Slopes o f  up to  and  including 15° (27%).
d. Sparsely scattered  bram ble, raspberry  and broom .
e. Partia lly  decayed lop and  to p  and stum ps present from  earlier 

thinnings.
f. Som e rocks present.
g. O ne m an w orking.

2 Job specification
The s tan d ard  times apply to  the following w o rk :
a. S tum ps to  be cu t as low as possible.
b. B ranches and  brash ing  knots to  be cut flush w ith the stem .
c. T ops to  be cu t off at a diam eter o f  6 -7 c m .
d. M ill tim ber to  be cut off a t 18 cm top  diam eter.
e. A ll cuts, including the felling cut to  be m ade as squarely across 

the  tree as possible.
f. T rees to  be felled in the direction  m ost suitable for extraction  

or as directed by the supervisor.
g. L op  and  to p  to  be cleared from  rides, roads and  drains.
h. B uttresses to  be rem oved w ith chainsaw  after felling as required 

by the supervisor.
i. S tum ps to  be treated  im m ediately after felling.
N .B . T reating  stum ps requires extra standard  tim e—see parag raph  
7b.
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3 Tools and equipment (including safety equipm ent)
a. L ightw eight AV chainsaw  o f a type suitable for snedding, with 

spare chain  an d  m ain tenance tools.
b. P lastic o r alloy wedges.
c. C an t hook  or b reaking  bar.
d. Suitable equipm ent for trea ting  stum ps.
e. P rotective clo th ing v iz :

Safety helm et BS 2826, 2095 or 5240.
Eye pro tec tion .
E ar defenders.
G loves, inco rpo ra ting  ballistic nylon lining on back o f  left hand. 
N ylon  leg guard .
Safety boots, incorpora ting  inner ballistic nylon guard.

4 Allowances
Included in the standard times
a. F o r contingencies and  w ork o ther th an  th a t perform ed on 

individual trees, eg refuelling and  day to  day m ain tenance o f  the 
saw, clearing lop and  top  from  rides etc, 26% o f the tim e spent on 
clearfelling.

b. Personal needs and rest, 23% o f the to ta l w orking time.
To be included in the price per standard minute
c. T he ap p ro p ria te  incentive allow ance.

5 Method of selecting the standard time
A verage tree volum e by tariff (see FC  B ooklet N o  36) is required 
to  determ ine the tim e from  the tab le  in p arag rap h  6 .

6 Standard time per tree for clearfelling European larch (chainsaw 
snedding)

A verage tree  
volum e in m 3

S ta n d a rd  tim e  
p e r  tree

A vera g e  free  
volum e in m 3

S ta n d a rd  tim e  
p e r  tree

0 1 6 4-7 0-36 7-2
0 1 7 4 . 9 0-38 7-4
0-18 5-0 0-40 7-6
0 1 9 5-2 0-45 8-1
0 - 2 0 5-4 0-50 8-5
0 - 2 2 5-6 0-55 8-9
0-24 5-8 0-60 9-2
0-26 6-1 0-65 9-5
0-28 6-3 0-70 9 . 9

0-30 6 -6 0-75 1 0 -2
0-32 6-8 0-80 10-5
0-34 7-0
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7 Modifications and variations to the standard times
N .B . These m odifications and  varia tions are only to  be applied 
when the prevailing conditions or jo b  specification differ from  those 
listed in parag raphs 1 and  2 .
a. Ground conditions

1 W here the slope is m ore th an  15° (27%) and  up to  25° (47%)
Add 5%.

2 W here the slope is steeper than  25° (47%)
Add up  to  10%.

3 W here w ork is im peded by the presence o f  lop, to p  and  stum ps 
from  earlier thinnings and  the terra in  is m oderately  rough

Add up  to  5%.
4 W here the te rra in  is very b roken  with rock outcrops or 

boulders and heavy ground vegetation seriously h inders w ork
Add up to  20% in steps o f  5%.

b. Stum p treatm ent
S tandard  tim e for filling can or bo ttle  from  barrel and  applying 
to  stum ps im m ediately after felling 

Add 0-7 SM s per tree.
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Standard Times for Clearfelling Norway 
Spruce Using a Chainsaw 
Wales and Borders

Section X V III

N o 29

1 Conditions
The standard  tim es apply to  stands clearfelled under the following 
co n d itio n s :
a. T he volum e o f  the average tree is determ ined by the tariff system. 

W hen in stands previously crow n th inned  it is necessary to  sub 
divide the D B H  d istribu tion  (see FC  B ooklet N o 36 p a rag rap h  26
(ix) page 1 2 ); a different average tree size should  be used for 
each sub-division when calculating the standard  tim es.

b. The brash ing  percentage is at least 90% o f the m easurable trees 
(see p arag rap h  7c).

c. F lo o r conditions are average for the species, ie norm al am ounts 
o f  lop and to p  from  thinnings, little ground vegetation, few 
rocks, norm al d rainage patterns. Slopes up to  25% (14°) for 
areas from  w hich the felled trees are rem oved during  felling 
(table 6 B) and  up to  35% (19°) for o ther areas (table 6 A).

d. O ne m an w orking.

2 Job specification
The stan d ard  tim es apply to  the following w o rk :
a. Trees to  be felled in the d irection m ost suitable for extraction 

or as directed by the supervisor.
b. S tum ps to  be cu t as low as possible.
c. B ranches and  b rash ing  and p runing  knots to  be cut off flush w ith 

the stem  o f  the tree, snedding w ith the chainsaw . Sm aller trees 
will be tu rned  from  the tip  for snedding the undersides. Larger 
trees (above ab o u t 0-25cum ) will norm ally only be snedded as 
thorough ly  as is possible w ithout tu rn ing  them  (but see parag raph
7g).

N .B. W hen bigger trees are crosscut a t stum p into one or m ore 
pieces o f  tim ber and  a top , it is usual to  tu rn  the pieces to  sned 
the ir undersides after crosscutting. Because it is easier to  sned the 
branches after the pieces have been tu rned  no extra tim e allow ance
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is norm ally  necessary for the extra tu rn ing  involved (bu t see 
p arag rap h  7h). The crosscutting  should  be paid  for separately.
d. L op  and to p  to  be cleared from  m ajor racks, roads and m ain 

dra ins as required  by the supervisor.
e. T ops to  be cu t off a t a d iam eter o f  7 cm.
f. T ops to  be cut into lengths no t exceeding 1-2 m.
g. All cuts including the felling cu t to  be m ade as squarely across 

the tree as possible.
h. B uttresses to  be rem oved w ith the chainsaw  after felling.
i. S tum ps to  be trea ted  im m ediately after felling.
N .B . T reating  stum ps requires extra stan d ard  tim e—see p arag rap h  
7f.

3. Tools and equipment (including safety equipm ent)
a. L ightw eight an ti-v ib ra tion  chainsaw  o f  an  approved  p a tte rn  and 

su itab le for chainsaw  snedding, together w ith spares and 
m ain tenance tools.

b. B reaking b ar w hich m ay have a can t-hook  a ttachm ent.
c. 13cm plastic  felling wedges as required .
d. W hen larger trees are tu rned  from  the bu tt, or tim ber pieces are 

tu rn ed  after crosscutting, a can t-hook  or b reak ing  b ar w ith cant- 
hook  a ttachm en t (see 3b).

e. I f  trees are crosscut a t stum p, Spencer or B ushm an’s logger’s tape 
and  pu lphook .

f. Suitable equipm ent for stum p treatm ent.
g. P rotective clo thing v iz :

Safety helm et BS 2826, 2095 or 5240.
Eye pro tec tion .
E ar defenders.
G loves, incorpora ting  ballistic nylon lining on back o f  left hand. 
N ylon  leg guard.
Safety boots, incorpora ting  inner ballistic nylon guard .

4 Allowances
Included in the standard times
a. F o r contingencies and w ork o ther th an  th a t perform ed on 

individual trees, eg refuelling and day  to  day m ain tenance o f  the 
saw, clearing lop and  top  from  rides, etc, 23% o f  the tim e spent 
on clearfelling.

N .B . M echanical breakdow ns to  the saw in excess o f  15 m inutes
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are no t included in the allow ance and should be paid for at time
rates.

b. F o r personal needs and rest, 25% o f  the to tal w ork ing  time.

To be included in the price per standard minute
c. The ap p ro p ria te  incentive allow ance.
d . F o r calculating the paym ent for w orker-ow ned chainsaw s, chain 

saw utilisation  is 70% o f the to ta l w orking tim e w hen the 
chainsaw  is runn ing  during  stum p trea tm en t or w hen stum ps are 
no t treated . W hen the saw  is no t running  during  stum p trea tm en t 
chainsaw  u tilisa tion  is 70% o f the standard  tim e for felling or 
ab o u t 65% o f  the to ta l w orking time.

Method of selecting the standard time
a. D ifferent working system s

Tw o quite distinct types o f  harvesting operations are covered 
by the stan d ard  tim e s : o ther types m ay be though t o f  as in ter
m ediate.
(i) Felled trees not extracted  im m ediately after felling. W hen 

felling and  ex traction  are tw o separate operations done at 
different tim es the feller is w orking for m ost o f  the time 
betw een felled tre e s : and these and the lop and to p  caught 
betw een them  are a considerable h indrance during  snedding. 
This type o f  w orking often occurs on slopes w here it is 
followed by doub le-d rum  winch extraction  bu t m ay occur 
elsewhere. F o r this type o f  w orking use table 6 A.

(ii) Felled trees extracted  im m ediately after felling. This usually 
occurs when the feller is w orking along a face or on m ore 
th an  one sho rt face and  ex traction  is close enough behind 
him  for the g round to  be cleared o f  felled trees before he 
starts  a long  the face a g a in ; bu t it m ay also occur w ith o ther 
system s. F o r  m ethods where the cu tter is w orking for m ost 
o f lh e  tim e stand ing  on lop and top  but on g round cleared o f  
previously-felled trees use table 6 B.

(iii) In term ed ia te  betw een (i) and  (ii).
Som e felling m ethods are in term ediate betw een the tw o m ain 
types. F o r such felling see p arag rap h  7a.

b. Trees should  be tariffed by the m ethod described in Forestry  
C om m ission Booklet N o  36.

c. T o  select the stan d ard  tim e from  tab le  6 A or table 6 B select the 
ap p ro p ria te  average volum e or volum es for the sLand and read 
off the stan d ard  tim e(s) from  col (ii).



6 A S tandard  times for clearfelling Norway spruce—felled trees not 
extracted immediately after felling

Volum e o f  
overage  tree  

in m 3

S ta n d a rd  tim e  
p e r  tree  

in m in utes

Volum e o f  
a vera g e  tree  

in m 3

S ta n d a rd  tim e  
p e r  tree  

in m in u tes

0 0 4 4-17 0-72 17-32
0-06 4-74 0-76 17-77
0 0 8 5-29 0-80 18-19
0 - 1 0 5-83 0-84 18-59
0 - 1 2 6-36 0 - 8 8 18-96
0 1 4 6-87 0-92 19-31
0 1 6 7-38 0-96 19-64
01 8 7-87 1 -0 0 19-95
0 - 2 0 8-35 1-04 20-23
0-24 9-28 1-08 20-50
0-28 1016 1-1 2 20-75
0-32 11 0 0 1-16 20-99
0-36 11-80 1 -2 0 2 1 - 2 1

0-40 12-56 1-24 21-41
0-44 13-27 1-28 21-61
0-48 13-95 1-32 21-79
0-52 14-60 1-36 21-96
0-56 15-21 1 -40 22-13
0-60 15-78 1-44 22-29
0-64 16-33 1-48 22-44
0 - 6 8 16-84 1-50 22-52

6 B S tandard  times for clearfelling Norway spruce—felled trees 
extracted  immediately after felling

Volum e o f  
average  tree  

in in3

S ta n d a rd  tim e  
p e r  tree  

in m in utes

Volum e o f  
average  tree  

in in3

S ta n d a rd  tim e  
p e r  tree  

in m in u tes

0-04 2-69 0-52 11-90
0-06 3-23 0-56 12-37
0-08 3-75 0-60 12-80
0 - 1 0 4-26 0-64 13-19
0 - 1 2 4-76 0 - 6 8 13-55
0-14 5-24 0-72 13-88
0-16 5-70 0-76 14-17
0-18 6-15 0-80 14-44
0 - 2 0 6-59 0-84 14-68
0-24 7-43 0 - 8 8 14-90
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6 B— continued

Volum e o f  
average  tree  

in m 3

S ta n d a rd  tim e  
p e r  free 

in m in u tes

Volum e o f  
a verage  tree  

in nP

S ta n d a rd  tim e  
p e r  tree  

in m in u tes

0-28 8-21 0-92 15-10
0-32 8-94 0-96 15-27
0-36 9-62 1-0 0 15-42
0-40 10-26 1-04 15-56
0-44 10-85 1-08 15-68
0-48 11-40 1-1 0 15-74

7 Modifications and variations to the standard times
N .B . These m odifications and  varia tions are only to  be applied 
w hen the prevailing conditions or jo b  specification differ from  
those listed in paragraphs 1 and  2 .
a. O ther types o f  felling

Besides felling on to  ground 'w here  all the previously felled trees 
are still lying and felling on to  g round  from  w hich the felled trees 
have been ex tracted , there are also felling m ethods interm ediate 
betw een these tw o extrem es. F o r such areas the tim es in tab le  6 A 
should  be reduced by up to  20% in steps o f  5% according to  the 
superv iso r’s estim ate o f  the snedding difficulty. The tim es for 
felling on to  areas w ith no previously felled poles on the ground 
(table 6 B) are approxim ately  20% below  those in table 6 A  for 
trees larger th an  0 -2 m 3, and  m ore th an  2 0 % less for sm aller trees.

b. Ground conditions
W here g round conditions are difficult because o f  rocks, deep 
drains or excessive steepness (eg slopes in excess o f  35% (19°)) 
add up to  10% to the standard  times in steps o f  5%. Exceptionally  
for extrem ely difficult conditions, an  add itional 15% m ay be 
justified.

c. Brashing percentage
I f  the percentage o f trees brashed is less th an  90% the brashing 
o f  all m easurab le unbrashed  trees should  be paid  for. T he tim e 
for chainsaw  brash ing  (o r m inim al brashing and extra snedding) 
is 0-75 SM per tree.

d. Unmeasurable trees
I f  unm easurab le  trees are felled and cu t up into T 2 m  lengths 
the stan d ard  tim e for this operation, is TOO SM  per stem .

N .B . E x tra  brash ing  and the d isposal o f  unm easurab le  trees m ay be 
paid  for separately  from  the felling o f  the crop. A lternatively, the 
to tal tim e for b rash ing  a n d /o r the felling and disposal o f  un-
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m easurable trees may be w orked ou t and divided by the num ber 
o f  the  crop trees, the resulting figure being added to  the  standard  
tim e per tree, and this m ethod is to  be preferred.

e. M oving tips to racks, disposing o f  lop and top
F o r m oving the tips o f  felled trees to  an ex traction  rack and 
clearing lop and to p  from  the rack w hen this is done in c lear
felling areas to  facilitate extraction, add 0 1 0  SM s per tree to  all 
trees.

f. Stum p treatm ent
F o r applying nitrite , po lybor or u rea to  the stum p im m ediately 
after felling (including fetching chem icals, filling cans, etc) add 
0-40 SM s per tree for trees up to  0 1 8  cu m etres.
0-60 SM s per tree for trees from  0 1 8  to  0-72cu m etres.
0-80 SM s per tree for trees over 0-72cu m etres.

g. Turning trees fo r  snedding
The norm al m ethod  o f  snedding trees w hich are to o  large to  be 
tu rned  from  the to p  is to  sned them  as thorough ly  as is possible 
w ithou t tu rn ing  them . W hen it is considered necessary to  tu rn  
such trees from  the b u tt using a can t-hook  add 5% to the felling 
stan d ard  tim es.

h. Turning timber fo r  snedding
W hen trees are crosscut a t stum p into one or m ore pieces o f 
tim ber and  a pole it is usual to  tu rn  the pieces during  snedding. 
N orm ally  this w ork  is covered by the stan d ard  tim es, bu t in 
difficult conditions o r w hen trees w ith a volum e o f m ore than  
0-75cu m  or pieces o f  m ore than  0-25cu m  are being crosscut an 
add ition  to  the felling tim es m ay be necessary. W hen in such 
conditions it is considered essential to  tu rn  the timber to  ensure 
an  adequate  stan d ard  o f  snedding, add 5%  to  the felling 
stan d ard  times.

i. Trees snedded to top diameters less than 7 cm
W hen cu tters are required to  sned poles beyond 7 cm top  
diam eter additions should  be m ade to  the stan d ard  tim es as 
show n in the table below. The extra tim e for snedding to  the 
average cut-off diam eter should  be added to  all trees.

Snedding fro m  7 cm top diam eter Standard tim e per tree

N .B . These tim es should  no t be used for trees averaging m ore than  
0 -2 0 m 3 in volum e to  7cm .

to
6 cm to p  d iam eter 
5cm  to p  d iam eter 
4cm  to p  diam eter 
3 cm to p  diam eter

in m inutes 
0-31 
0-58
0-84
1-08
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S T A N D A R D  T IM E  TA B LE

Standard Times for 
Thinning Norw ay Spruce 
Selective and Systematic Thinning

Section X V III

N o 30

N .B . System atic th inn ing  includes row , chevron and  staggered
chevron th inning. ‘

1. Conditions
The stan d ard  tim es apply to  crops th inned  under the  following
co n d itio n s :
a. Selective or system atic th inn ing  in brashed  crops, and  system atic 

th inn ing  in unbrashed  crops. F o r selective th inn ing  in unbrashed  
crops see p arag rap h  7b.

b. Brashing percentage o f  brashed  crops at least 70%.
c. G ro u n d  conditions norm al for the species, viz: up  to  30% (17°) 

slope, few rocks and  norm al drainage patterns. F o r  m ore 
difficult conditions see p a rag rap h  7c.

d. R acks for system atic th inn ing  m ay be one or tw o rows wide, 
or an equivalent w id th  across the  rows.

e. Trees readily identified (eg in rows, or m arked) before th inning. 
I f  the  o p era to r has to  align side racks during  th inn ing  this w ork 
should  be allowed for separately, see p a rag rap h  7d.

f. T ake dow n problem s norm al. F o r  difficult take  dow n see 
p a rag rap h  7e.

g. O ne m an w orking using a chainsaw  for felling and  snedding.
h . W ork ing  m ethod  as described in the A ppendix.
i. M ean  tree volum e to  be determ ined by tariffing (see Booklet N o 

36) or by any o ther recognised m ethod .

2 Job specification
The stan d ard  tim es are for the following w o rk :
a. Pole length w orking. F o r m aking  and m easuring sawlogs at stum p 

see p a rag rap h  7k. F o r m easuring and crosscutting  sawlogs at 
stum p see p a rag rap h  71.

b. Trees to  be felled for tip first ex traction  unless otherw ise 
stipu lated  by the supervisor. F o r uphill felling see p arag rap h  7e.
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c. Stum ps to  be cut as low as possible.
d. C uts, including the felling cut, to  be m ade squarely across the 

pole.
e. Branches and pruning  knots to  be cut off flush w ith the stem 

o f the trees. Sm aller trees (less than  0-25 m 3) to  be tu rned  at the 
tip. Large trees no t norm ally tu rned , bu t snedded as thoroughly  
as possible w ithout turning, bu t see parag raph  7g.

f. All buttressing to  be rem oved from  the butts.
g. T ops to  be cut off at a d iam eter o f  abo u t 7cm . I f  snedding is 

required to  a sm aller to p  d iam eter the extra w ork should  be 
allowed for, see parag raph  7f.

h. In system atic th inn ing  tops and  som e branches to  be disposed 
o f  to  the side o f  o r out o f  the rack. I f  a lm ost com plete rem oval 
o f  branches is necessary the extra w ork should  be allow ed for, 
see p arag rap h  7h.

i. Lop and  top  to  be cleared from  roads and m ain drains.
j. S tum ps to  be treated  im m ediately after felling. This w ork should  

be allowed for separately, see parag raph  7i.
k. W here stacking o f  sm aller poles ready for chokering is required 

the w ork should be allow ed for separately, see parag raph  7j.
1. W here felling o f unm easurab le  trees is required by the supervisor 

this w ork should be allowed for, see p arag rap h  7a.

3 Tools and equipment (including safety equipm ent)
a. A lightw eight an ti-v ib ration  chainsaw  o f  an approved  type, 

suitable for chainsaw  snedding. and  tool kit for chainsaw  
m ain tenance.

b. Fuel and oil cans.
c. B reaking bar w ith can t-hook  a ttachm ent.
d. A lloy or p lastic  felling wedges.
e. S tum p trea tm en t equipm ent.
f. P rotective clo th ing v iz :

Safety helm et BS 2826, 2095 or 5240.
Eye p ro tection .
E ar defenders.
G loves, incorpora ting  ballistic nylon lining on back o f  left hand. 
N ylon leg guard .
Safety boots, incorpora ting  inner ballistic nylon guard .

g. L ogger’s harness, spring loaded logger’s tape and  a pulp  hook 
where prim ary  conversion or m easurem ent at stum p is required .

4 Allowances
a. T he follow ing allow ances are included in the standard  tim es:

(i) F o r contingencies and w ork o ther th an  th a t perform ed on
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individual trees, eg refuelling and day to day m aintenance
o f the saw, clearing lop and  to p  from  roads and  drains,
fetching tools and supplies etc, 28% o f the tim e actually 
spent felling.

N .B . M echanical b reakdow ns to  the saw in excess o f  15 m inutes
are no t included in the allow ance and should be allow ed for
separately.

(ii) F o r personal needs and  rest 25% o f  the to ta l w orking time.
b. Paym ent for w orker ow ned chainsaw s should  be based on 

chainsaw  utilisation  o f  70% o f the to ta l time.

5 Method of using the Output Guide
a. Select the tab le  ap p ro p ria te  to  the th inn ing  m ethod  as follows: 

U nbrashed  crops, system atic th inn ing—table 6 A.
B rashed and  partia lly  brashed crops, selective and  system atic 
th in n in g —table 6 B.

b. O b ta in  m ean tree volum e by tariffing (see Booklet N o 36) or by 
any o ther recognised m ethod.

c. R ead the tim e per tree from  the table, and  m odify as necessary 
. w ith reference to  p arag rap h  7.
E xam ple 1 

Selective th inn ing  in crop  70% brashed.
M ean tree volum e 0-08 m 3.
C onditions etc as in p arag rap h  1 and 2 o f  this STT.
Tim e per tree (from  table 6 B) 5 01 SM s per tree
A llow ance for stum p trea tm en t (from
p arag rap h 7 i) 0-30 SM s per tree

T o ta l tim e 5-31 SM s per tree

E xam ple 2
C hevron th inn ing  in unbrashed  crop. Ten trees per side rack (not 
m arked).
Difficult take dow n due to  uphill felling.
50% o f trees tu rned  at the bu tt.
M ean  tree volum e 0 1 4  m 3.
O ther conditions etc as in p arag rap h  1 and 2 o f  this STT.
T im e per tree (from  table 6 A) 7-67 SM s per tree
A llow ance for m ark ing  side racks 1 SM
per 10 trees (from  p arag rap h  7d) 0 1 0  SM s per tree
A llow ance for uphill felling (from  p arag rap h  7e) 0-20 SM s per tree
A llow ance for tu rn ing  a t the b u tt
(from  p arag rap h  7g) 50% o f  0-65 SM s 0-33 SM s per tree
A llow ance for stum p trea tm en t (from
p arag rap h  7i) 0-40 SM s per tree

T ota l tim e 8-70 SM s per tree
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E xam ple 3 
Selective th inn ing  in crop  80% brashed.
M ean tree volum e 0-79m 3.
A n average o f  H  sawlogs o f  25 cm to p  d iam eter m easured and 
crosscut per tree, a t stum p.
Sawlogs and  rem ainder o f  the pole com pletely snedded.
O th er conditions etc as in p arag rap h  1 and  2 o f  this STT.
Tim e per tree (from  table 6 B)

in terpo lated  16-49 +  83_^ 16 49) x ^  16-745 SM s per tree

A llow ance for m easuring, m ark ing  and 
crosscutting  sawlogs (from  p arag rap h  71(i))
\ \  x  0-79 SM s 1-185 SM s per tree
A llow ance for tu rn ing  tree (or sawlogs)
(from  p arag rap h  71(ii)) 0-90 SM s per tree
A llow ance for stum p trea tm en t (from
p arag rap h  7i) 0-70 SM s per tree

T o ta l tim e 19-530 SM s per tree

6A Standard times for systematic thinning in unbrashed crops

M ea n  tree  volum e  
( m 3J

S ta n d a rd  tim e p e r  tree  
in s ta n d a rd  m in u tes

0-04 4-61
0-05 4-94
0-06 5-27
0-07 5-59
0-08 5-90
0-09 6 -2 1

0 - 1 0 6-51
0 -1 1 6-81
0 - 1 2 7-10
0-13 7-39
0-14 7-67
0-15 7-94
0-16 8 -2 1
0-17 8-47
0-18 8-73
0-19 8-98
0 - 2 0 9-23

N .B . In terpo la te  as necessary.
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6B Standard times for systematic and selective thinning in brashed 
and partly brashed crops

M ea n  tree  volum e  
(m 3)

S ta n d a rd  tim e p e r  tree  
in s ta n d a rd  m in utes

0-04 3-71
0-05 4 0 5
0 0 6 4-37
0-07 4-69
0 0 8 5-01
0-09 5-32
0 - 1 0 5-62
0 1 1 5-91
0 - 1 2 6-2 1
0-13 6-49
0-14 6-77
0-15 7-04
0 1 6 7-31
0-17 7-58
0-18 7-83
0 1 9 8 0 9
0 - 2 0 8-33
0-24 9-28
0-28 1014
0-32 10-94
0-36 11-67
0-40 12-34
0-44 12-96
0-48 13-52
0-52 14-04
0-56 14-52
0-60 14-97
0-64 15-38
0 - 6 8 15-77
0-72 16-13
0-76 16-49
0-80 16-83
0-84 17-16

N .B . In te rp o la te  as necessary.

7 Modifications and variations to the times in the tables
N .B . These m odifications and  varia tions are only to  be applied 
w hen the prevailing cond itions or jo b  specification differ from  those 
listed in parag rap h s 1 and  2 .
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a. Unmeasurable trees
The tim e taken  to  dispose o f  unm easurab le  trees is no t included 
in the  tim es in table 6 A and table 6 B.
W hen unm easurab le  trees are felled, cu t up  if necessary, and 
disposed o f  at the side o f  the rack or in adjoining rows, the 
tim e for this opera tion  i s :
(i) in unbrashed  stands 0-9 SM s per tree;
(ii) in brashed stands 0-8 SM s per tree.
W hen unm easurab le  trees are felled and  snedded to  3 or 4cm  
to p  d iam eter, the tim e for the operation  i s :
(i) in unbrashed  stands 4-0 SM s per tree;
(ii) in brashed  stands 3-6 SM s per tree.

N .B . U nm easurab le  trees usually need brash ing  w hether in brashed 
or in unb rashed  stands. The tim e for snedded trees includes brashing 
bu t no t stacking the pole, see p a rag rap h  7j.
b. Chainsaw brashing in unbrashed stands

Tim es for b rashing are included in tab le  6 A for system atic th inning, 
b u t w here unb rashed  crops are receiving a second or subsequent 
th inn ing  (which is selective)

Add 0-65 SM s per tree to  the tim es in table 6 B.
c. Difficult terrain

W here ground  conditions are difficult because o f excessive steep
ness, deep drains, exceptionally  rocky ground etc 

Add up to  10% (in 5% steps).
d. Positioning side racks in chevron thinning

I f  side racks have no t been m arked  out in advance and  this is 
done by the o p era to r during  th inn ing  

Add one standard  m inute per side rack.
e. Difficult take down

(i) in single row  th inning , or in side racks o f  sim ilar w idth, in 
badly  delayed th inn ing  or in very closely p lan ted  o r uneven 
crops

Add up to  5% o f the felling tim e;
(ii) for uphill felling

Add 0-2 standard  m inutes per tree.
f. Cutting to top diameter o f  less than 7 cm

I f  the o p era to r is requested  to  sned trees to  to p  d iam eter sm aller 
th an  7cm  the ex tra  snedding should  be allowed for as follows:

Top d ia m eter A d d itio n  p e r  tree

3 0-90 SM s
4 0-70 SM s
5 0-50 SM s
6 0-30 SM s
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g. Turning trees at the butt for completion o f  snedding
It is norm al for a sm all p ro p o rtio n  (10% approx) o f  the trees 
to  be tu rned  a t the b u tt using a breaking  b a r/can t-hook , and 
this is allowed for in the times. Trees larger th an  0-25 m 3 will 
norm ally  be snedded as com pletely as possible w ithou t turning. 
O n difficult areas, how ever, it m ay be necessary to  tu rn  up  to 
h a lf  the trees a t the b u tt, o r if sawlogs are m easured and 
crosscut a t stum p, each log m ay have to  be tu rned  so th a t it, 
and the rem aining pole, m ay be com pletely snedded. This w ork 
should  be allowed for as show n in the follow ing ta b le :

M ean  tree  volum e A d d itio n a l lim e
m 3 p e r  tree  turned

U p to  0 1 5 0-65 SM s
0-151-0-25 0-70 SM s
0-251-0-50 0-80 SM s
0-51 -0-85 0-90 SM s

h. Clearing branches from  racks
I f  the o p era to r is requested  to  m ove alm ost all o f  the branches 
ou t o f  the rack  during  felling, this extra w ork should  be allowed 
for

Add 0-10 stan d ard  m inutes per tree.
i. Stum p treatm ent

The follow ing add itions should  be m ade for applying a fungicide 
to  the stum ps im m ediately after felling:

M ea n  tree  volum e Tim e p e r  tree  f o r
HI3 s lu m p  trea tm en t

Less th an  0-10 0-30 SM s
0-10-0-149 0-40 SM s
0-15-0-199 0-50 SM s
0-20-0-699 0-60 SM s

M ore th an  0-70 0-70 SM s

j. S tacking  poles
Stacking the snedded poles into twos, threes and  fours w ith their 
tips together for chokering  is s tan d ard  practice in m any forests 
b u t has no t been included in the stan d ard  times.
I t is usual to  m ove one or m ore sm all poles to  a larger pole 
w hich is no t m oved and  the num ber o f  poles m oved to  stacks 
for chokering  m ay be ob tained  by deducting  the num ber o f  stacks 
from  the num ber o f  poles.
F o r each pole m oved 

Add 0-25 s tan d ard  m inutes.

195



k. M easure and m ark sawlog lengths
W hen saw log lengths are m easured and  m arked, bu t not 
crosscut, du ring  snedding using a logger’s tape  for m easuring 
and  the chainsaw  for m ark ing  the trees 

Add 0-45 stan d ard  m inutes per tree for each tim ber length 
required .

1. M easure and crosscut sawlogs at stump
W here sawlogs are m easured, m arked  and  crosscut during  
snedding m ake the following a d d itio n s :
(i) the tim e for actually  m easuring, m ark ing  if  necessary, and 

crosscutting is as follows in terpo la ting  as necessary;

M ea n  top  d ia m eter  
o f  saw log  

(c m )

A d d itio n a l tim e  
p e r  sa w lo g  

(S M s )

15 0-64
20 0-70
25 0-79
30 0-94
35 116

(ii) occasionally, w here sawlogs can n o t be com pletely snedded 
w ithou t tu rn ing

Add the ap p ro p ria te  tim e per tree for tu rn ing  from  p a ra 
g raph  7g.
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A PPEN D IX

Working method
T he norm al w ork ing  m ethod  to  w hich the tim es in the tables apply 
is as follows:

(i) W alk  to  tree.
(ii) C hainsaw  brash , unb rashed  or partia lly  brashed  trees up  to  

a m axim um  o f  shou lder height (see N o te  (a)).
(iii) C lear any obstruction , undergrow th  or debris from  around  

base o f  tree.
(iv) D ecide on  felling d irection  and  cu t ou t the ‘sink’.
(v) Saw th rough .
(vi) T ake dow n using the ap p ro p ria te  aid  tool.
(vii) T rea t stum p.
(viii) T rim  b u tt (when necessary).
(ix) Sned, w orking up the tree, cu tting  off all b ranches which 

can be reached from  one side o f  the  tree.
(x) C u t off to p  (and cu t up  to p  when necessary).
(xi) D ispose o f  top  a t side o f  rack  o r in convenient place.
(xii) T u rn  tree and if tree is n o t to  be stacked position  tip  ready 

for ex traction  (see N ote  (b)).
(xiii) F in ish  snedding, w ork ing  back dow n the tree.
(xiv) S tack pole, if sm all enough, ready for chokering (see N o te

(c))-
N otes:
(a) It is possible to  fell after b rash ing  ju s t enough branches to  allow  
access to  the tree. The m ethod  described above does n o t increase 
the to ta l tim e for the tree.
(b) Sm all trees are tu rned  at the tip  by hand , o r by using a b ranch  
left on for the purpose. T u rn ing  trees larger th an  0-25 m 3 is no t 
recom m ended though  it is occasionally necessary, in w hich case 
tu rn ing  should  be done a t the b u tt using a b reaking  b a r/can t hook . 
E x tra  tim e should  be allow ed for this w ork.
(c) S tacking for chokering  is usually  done by m oving sm aller poles 
to  bigger ones. T ips o f  bigger trees m ay som etim es be b ro u g h t level 
ready for chokering  by varying the cut-off d iam eter.
(d) In  chevron th inn ing  it m ight be easier to  fell and  ex tract the 
m ain  rack  trees before felling the side rack  trees, b u t this will 
depend on the ex traction  m ethod  and  the presen ta tion  o f  poles.
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O U T P U T  G U ID E

Clearance of Diseased Elm Trees
Section X V III 

N o  G7

1 Conditions
This guide applies to  elm  trees felled under the  follow ing c o n d itio n s :
a. M ean  tree volum e no t exceeding l-5 m 3.
b. Trees grow ing in a hedgerow .
c. Im pedim ents associated w ith hedgerow  grow th  ie felling in one 

d irection , the presence o f  a fence and  d itch , associated  hedgerow  
vegetation.

d. Supplies o f  chainsaw  fuel and  oil to  be readily available.

2 Job description
This guide covers the follow ing w o rk :
a. A team  o f 3 m en.
b. C u tting  fence and  tu rn ing  back as necessary.
c. Securing w inch rope using a ladder if necessary.
d. M anoeuvring  L and R over as necessary for w inching.
e. Lay in and  fell tree using chainsaw .
f. T rim  ou t using chainsaw .
g. C rosscut tree a t 2 0 -2 4  cm to p  d iam eter.
h. C u t up  and  b u rn  crow n, b ranchw ood  and  cordw ood.
i. Peel partia lly  using chainsaw . 
j. R eplace fence.
k. C lear and  b u rn  unm easurab le  trees and hedging (unm easurable 

trees are those conta in ing  under 0 1  m 3 o f  usable tim ber).

3 Tools and equipment (including safety equipm ent)
a. T hree lightw eight self oiling chainsaw s w ith 38 cm guide bars 

and  spares and  m ain tenance tools.
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b. L and  R over fitted w ith M ayflow er w inch a t fron t o r a separate  
T irfo r T16 winch.

c. T rew hella g round  anchors.
d. S natch  block.
e. A lloy ladder.
f. Felling  wedges and  sledgeham m ers.
g. C an t-hook .
h. S lasher and  axe for clearing undergrow th .
i. W ire cu tting  tools.
j. T ools, stakes and  barbed  wire for replacing fencing.
k. O ld  tyres and  shovel for fire m aking.
1. P rotective clo thing v iz :

Safety helm et BS 2826, 2095 o r 5240.
Eye pro tec tion .
E ar defenders.
G loves, inco rpo ra ting  ballistic nylon lining on back o f  left hand. 
N ylon  leg guard .
Safety boo ts, inco rpo ra ting  inner ballistic nylon guard.

4 Allowances
Included in the times
a. F o r  contingencies and  w ork o ther th an  th a t described in p arag rap h  

2  eg m ain tain ing , refuelling and  resharpening  chainsaw , general 
p rep ara tio n , un load ing  and  setting up  w inch w here no t fixed to 
the L and  R over, fetching tools, m oving to  next site etc 30% o f 
the cyclic tim e.

b . F o r  personal needs and  rest, 25% o f the to ta l w orking time.

To be included in the price per m inute
c. T he ap p ro p ria te  incentive allow ance.

5 Method of selecting the time/output
Assess the m ean tree volum e (ie the volum e o f  the average am oun t 
o f  usable tim ber) after the trees have been felled and  ascertain  
the ap p ro p ria te  m ean  tim e o r o u tp u t from  the tab le  in p a rag rap h  6 . 
U sable tim ber in this contex t m eans th a t below  2 0 - 2 4 cm top  
d iam eter.
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6 O utput when felling diseased hedgerow elms

M ea n  tree  volum e
( m *)
(1 )

T im e p e r  tree  
■ (m in u te s )  

(2 )

O u tpu t p e r  d a y  
f o r  a tea m  o f  3 men  

( N o  o f  tre e s )
(3 )

0 - 2 81 17-18
0-3 98 14-15
0-4 1 1 2 12-13
0-5 125 1 1 - 1 2

0 - 6 138 1 0 - 1 1
0-7
0 - 8

148
156 \  9 -1 0

0-9
1 0

163
169

\  8 -9

1 1 174
1 -2. 177 > n - H
1-3 181
1-4
1-5

184
187 \  7 -8

7 Modifications and variations
N .B . These m odifications and  varia tions are  only to  be applied  when 
the prevailing cond itions or jo b  specification differ from  those listed 
in parag raphs 1 and  2 .
They are best applied to  the tim es in col 2 o f  tab le  6 . T o  calculate 
o u tp u t in num ber o f  trees, divide the resu ltan t tim e in to  1,440.
a. Com plete peeling

W here com plete peeling is necessary, add  10 m inutes per m 3.
b. N o peeling

W here peeling is n o t included, reduce the tim es by 18%.
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O U T P U T  G U ID E

Thinning and Clearfelling Broadleaves 
and Converting to Bar Lengths and 
Sudbrook Pulpwood 
Forest o f Dean

Section X V III

N o G 8

1 Conditions
T he O u tp u t G uide  applies to  stands felled o r th inned  under the
follow ing c o n d itio n s :
a. T he average volum e per tree determ ined by agreed m ethods.
b. G ro u n d  conditions average for locality ; slopes up  to  40% (22°); 

bracken  and  b ram ble  up  to  1 m  high.
c. R acks a t 20m  intervals in first th innings.
d. O ne m an w orking.
e. T ake dow n norm al for species and  locality.
f. E x trac tion  by fo rw arder or skidder.

2 Job specification
T he O u tp u t G uide  is for the follow ing w o rk :
a. Fell, chainsaw  sned and  crosscut the trees in to  1-2m  or 2m  

lengths as directed  by the supervisor (d iam eter range 5cm -30cm ). 
B utt lengths cu t to  a m in im um  length o f  4m , m in im um  to p  
d iam eter 21  cm  for hardw ood  bars.

b. T ops to  be crosscu t a t 5 cm diam eter, b u t on large trees, crow n- 
w ood to  be converted  w hen the shape and  size fall w ithin the 
p ro d u c t specification.

c. A ll cuts including the felling cu t to  be m ade squarely  across the 
tree.

d. All buttresses to  be trim m ed by saw.
e. Ivy tendrils to  be rem oved from  produce.
f. P roduce to  be piled neatly  a t stum p or in rack , w ith ends flush.
g. S tum ps to  be cu t as low as possible.
h. R oads, rides, racks, m ain  dra ins and  produce  piles to  be cleared 

o f  lop and  top . See parag rap h s 7a and 7d.
i. In  clearfelling areas, lop and  to p  to  be piled fo r bu rn ing  or laid 

to  assist fo rw arder ex traction , as directed by the supervisor. See 
parag rap h s 7b and  7c.
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j. U nm easurab le  trees to be felled and crosscut to  ensure m inim um  
interference w ith ex traction . See p a rag rap h  7e.

k. C o u n t and check (‘tak e -u p ’) the num ber o f  pieces piled. See 
p a rag rap h  7f.

3 Tools and equipment (including safety equipm ent)
a. A  lightw eight an ti-v ib ra tion  chainsaw  com plete w ith 38 cm  cu tter 

b ar, too l kit and  fuel cans.
b. M easuring  stick m arked  for l-2 m  and  2 m  lengths.
c. A lloy or p lastic felling wedges.
d. L ightw eight axe for trim m ing ivy.
e. Felt m ark er or tim ber crayon.
f. N o teb o o k  and  pen or pencil.
g. P rotective clo th ing  v iz :

Safety helm et BS 2826, 2095 or 5240.
Eye pro tec tion .
E ar defenders.
G loves, inco rpo ra ting  ballistic nylon lining on back  o f  left hand . 
N ylon  leg guard .
Safety boots, inco rpo ra ting  inner ballistic nylon guard.

4 Allowances
Included in the O utput Guide
a. F o r  contingencies and  w ork o ther th an  th a t described in pa rag rap h  

2  eg too l m ain tenance, inspect and  consider, fetching tools, 
w alking to  and from  cam p, clearing tops from  dra ins and 
p roduce  piles, on /o ff protective clothing, refuelling saw, 
supervisory  visits, receiving pay, etc, e tc— 34% o f the tim e spent 
felling, snedding, crosscu tting  and  piling.

N .B . R epairs and  m ain tenance o f  m ore than  15 m inutes d u ra tio n  
are  n o t included.
b. F o r  personal needs and  rest— fell, sned, convert and  stack 27% 

o f  cyclic tim e and  14% o f  o ther w ork. F o r  personal needs and 
rest— fell, sned and  off to p  21% o f cyclic tim e and  14% o f  o ther 
w ork.

5 Method of using the Output Guide
a. E n try  to  the tables in p a rag rap h  6  is by the average volum e per 

tree determ ined by agreed m ethods.
b . W here a know n p ro p o rtio n  o f  the trees in the stand  are covered 

by ivy, the  tim e per tree o f  given volum e will have to  be 
calcu lated  on a p ro p o rtio n a l basis.
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Exam ple
In a stand o f  oak w hich is to  be th inned , converted and stacked, 
the average volum e per tree is 0-22m 3, 45% o f  the trees are ivy 
covered.
M ean tree Standard tim e per tree Standard tim e per tree 
volume m 3 without ivy with ivy

0-22 12-57 18-04

C alcu lation  o f  tim e per tree
55

12-57 x  =  6-91
100

45
18-04 x  =  8-12

100

Tim e per tree 15-03 stan d ard  m inutes

6 Time per tree in standard minutes
A O ak

A verage  
volum e  
( m 3)

T rees ivithou t ivv T rees w ith  ivy

Fell, convert, F ell F ell, convert, F ell
s ta ck only s ta ck on ly

0 - 0 1 2-16 1-38 2-61 1-82
0 - 0 2 2-84 1-76 3-49 2-59
0 0 4 4-15 2-48 5-20 4-05
0-06 5-38 3-17 6 - 8 6 5-38
0-08 6-52 3-82 8-45 6-59
0 - 1 0 7-59 4-45 9-98 7-73
0 - 1 2 8-58 5-04 11-45 8-75
0-14 9-51 5-60 12-87 9-71
0-16 10-38 6-13 14-24 10-59
0-18 11-15 6-62 15-55 11-41
0 - 2 0 11-90 7-09 16-82 12-18
0 - 2 2 12-57 7-54 18-04 12-90
0-24 13-20 7-95 V9-22 13-58
0-26 13-76 8-34 20-35 14-24
0-28 14-28 8-70 21-43 14-90
0-30 14-76 9-06 22-48 15-52
0-32 15-19 9-38 — —

0-34 15-59 9-68 — —

0-36 15-94 9-95 — —

0-38 16-27 1 0- 21 — —

0-40 16-57 10-45 — —

0-42 16-83 10-69 — —
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A O a k— continued

A verage  
volum e

( m 3)

Trees w ithou t ivy T rees w ith ivy

Fell, convert, 
s ta ck

F ell
only

Fell, convert, F ell 
s ta c k  on ly

0-44 17-08 10-90 —  —

0-46 17-31 11-09 — —
0-48 17-53 11-26 —  —

0-50 17-73 11-44 —  —

0-52 17-91 11-60 —  —

0-54 18-09 11-74 —  —

N .B . In te rp o la te  w here necessary.

B O ther broadleaves

A verage  
volum e  

m 3

Beech
u n dersto rey

c learance

Beech
thinning

S w ee t
chestnut
clea rfe ll

0-04 5-24 _ _
0-06 6-17 4-96 5-04
0-08 7-07 5-71 5-64
0 - 1 0 7-94 6-44 6-19
0 - 1 2 8-80 7-16 6-70
0-14 9-63 7-88 7-17
0-16 10-45 8-59 7-63
0-18 11-24 9-29 8 - 1 0
0 - 2 0 1 2 - 0 2 9-98 8-57
0 - 2 2 12-79 1 0 - 6 6 9-08
0-24 13-54 11-33 9-63
0-26 14-27 11-99 -
0-28 14-99 12-65 -
0-30 15-70 13-29 -
0-32 16-40 13-92 -
0-34 17-09 14-55 -
0-36 17-77 15-16 -
0-38 18-45 - -
0-40 19-11 - -
0-42 19-77 - -
0-44 20-43 - -

N .B . In te rp o la te  w here necessary.
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N .B. These m odifications and  varia tions are only to  be applied  when 
the prevailing conditions or jo b  specification differ from  those listed 
in parag raphs 1 and 2 .
a. Clearing lop and top from  racks

In  first th innings w here it is necessary to  clear lop and  to p  from  
racks to  facilitate extraction,

Add 4% to  the times.
b Piling lop and top for burning

In  clearfelling areas w here lop and to p  is piled ready for burn ing , 
Add up  to  10% to  the times.

c. Laying lop and top in strips
In  areas w here lop and  top  is laid in strips 10-20m  ap a rt to  assist 
the trac tio n  o f  the Volvo forw arder,

Add 16% to  the times.
d. Rem oving lop and top from  roads and rides

W hen it is necessary to  clear roads and rides o f  lop and  to p  from  
edge trees,

Add 2£% to the times.
e. Unmeasurable trees

(i) In  first th innings allow  0-50 standard  m inutes for each 
unm easurab le  tree cu t as per p arag rap h  2j.

(ii) In  second and subsequent th innings and clearfelling allow  
0-70 stan d ard  m inutes for each unm easurab le  tree as per 
p arag rap h  2j .

f. 'Taking u p ’
W hen counting, checking and  booking  p roduce (‘tak ing  u p ’) 
allow  2-3 standard  m inutes per m 3.

g. Rough beech
W here these are found in a m atrix  o f  first and  second th innings 
o f  oak, apply  the stan d ard  m inute values for beech understorey  
clearance given in p arag rap h  6 b.

7 M odifications and variations to  the times
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O U T P U T  G U ID E

Thinning, Crosscutting and H and Piling for 
Skyline W inch or Forwarder Extraction 
Scots Pine for 3 m Pulpwood 
North Scotland

Section X V III

N o G 10

1 Conditions
T he O u tp u t G uide applies to  stands th inned  under the follow ing 
co n d itio n s :
a. M oderately  heavy selective th inning.
b. T he brash ing  percentage a t least 70% b u t see p arag rap h  7.
c. T he g round  conditions average for the species and  locality ie 

slopes up to  18% ( 1 0 °), no rm al am ounts o f  b rash , a few rocks 
and  norm al drainage patterns.

d. O ne-m an w orking.
e. A verage tree size less th an  0 T 5 m 3.

2 Job specification
The O u tp u t G uide  is for the follow ing w o rk :
a. Fell, chainsaw  sned and  crosscu t the trees in to  pu lpw ood  billets 

w hich have the follow ing specification : 005-0-41  m  OB diam eter 
range and a s tan d ard  3 m  length w ith a dow nw ard  to lerance to  
2-4m .

b. All stum ps to  be trea ted  im m ediately after felling.
c. Billets to  be piled (on a bearer for w inch w orking) in the easiest 

d irection  for ex traction . T he piles to  be no  m ore  th a n  0-5m 3 in 
size.

d. R acks to  be kep t clear o f  produce, as directed  by the supervisor, 
for forw arder ex traction .

e. S tum ps to  be cu t as low as possible.
f. B ranches to  be cu t off flush w ith the stem  o f  the tree.
g. T he m axim um  num ber o f  pulp  billets to  be ob tained  from  each 

tree, w ithin the specification lim its given in 2 a above.
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h. Lop and  to p  to  be cleared from  roads and  m ain drains.
i. All cuts, including the felling cut to  be m ade as squarely across 

the tree as possible.
j. All bu ttressing  to  be rem oved from  the butt.

3 Tools and equipment (including safety equipm ent)
a. L ightw eight chainsaw  suitable for chainsaw  snedding with 

spares, too l kit and fuel cans.
b. P lastic bo ttle  for stum p treatm ent.
c. Logger’s tape or m easuring rod.
d. B reaking b a r or can t-hook .
e. A lloy wedge.
f. P rotective clo th ing  v iz :

Safety helm et BS 2826, 2095 o r 5240.
Eye pro tec tion .
E ar defenders.
G loves, incorpora ting  ballistic nylon lining on back o f left hand. 
N ylon leg guard .
Safety boots, incorpora ting  inner ballistic nylon guard.

4 Allowances
Included in the O utput Guide
a. F o r contingencies and w ork o ther than  th a t perform ed on 

individual trees, eg refuelling, day-to-day  m aintenance on the 
saw , clearing b rash  from  roads, stum p trea tm en t: 23% o f the 
tim e spent th inning, snedding, crosscutting  and  stacking.

N .B . M echanical b reakdow ns in excess o f  15 m inutes are  no t
included in the allow ances.
b. Personal needs and  rest: 22% o f the to ta l w orking tim e.
To be included in the price per standard minute
c. T he ap p ro p ria te  incentive allow ance.

5. Method of selecting the standard minute value
a. A verage billet volum e is determ ined from  a sam ple o f  40 pieces 

selected a t ran d o m  over the th inn ing  block.
b. T he ap p ro p ria te  stan d ard  m inute  value o r o u tp u t is determ ined 

from  the tab le  in p a rag rap h  6 .
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6 Standard minute values and outputs for thinning Scots pine in North 
Scotland—3 m pulpwood being the only product

A verage volum e  
p er  pu lp  b ille t

(

S ta n d a rd  m in u tes  
p e r  pu lp  

b ille t

S ta n d a rd  m in u tes  
p e r  m 3 o f  

p u lp

O u tpu t p e r  
w ork in g  hour 

( m 3)

0 - 0 2 0 2-46 123-00 0-488
0 - 0 2 1 2-46 117-14 0-512
0 - 0 2 2 2-46 111-82 0-537
0-023 2-46 106-96 0-561
0-024 2-46 102-50 0-585
0-025 2-46 98-40 0-610
0-026 2-54 97-69 0-614
0-027 2-54 94-07 0-638
0-028 2-54 90-71 0-661
0-029 2-54 87-59 0-685
0-030 2-54 84-67 0-709
0-031 2-62 84-52 0-710
0-032 2-62 81-88 0-733
0-033 2-62 79-39 0-756
0-034 2-62 77-06 0-779
0-035 2-62 74-86 0-801

7 Modifications and variations to the Output Guide
N .B . These m odifications and  varia tions are only to  be applied 
w hen the prevailing conditions or jo b  specification differ from  those 
listed in parag rap h s 1 and  2 .
a. Brashing percentage

I f  the b rash ing  percentage is betw een 25% and  70% add  2^% to 
the stan d ard  m inute values and reduce the o u tp u t figure by a 
factor o f  0-975. I f  the brash ing  percentage is betw een 0 and 
25% add  7% to  the s tan d ard  m inute  values and reduce the o u tp u t 
figure by a factor o f  0-935.
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Clearfelling Douglas Fir 
Shortwood Working 
North Scotland

O U T P U T  G U ID E
Section X V III

N o G i l

1 Conditions
This O u tp u t G uide  applies to  stands clearfelled under the following
co n d itio n s :
a. T he volum e o f  the average tree is determ ined by the tariff system 

(see FC  Booklet N o 36).
b. T he brash ing  percentage is at least 70%.
c. F orest floor conditions are  average, ie slope no m ore th an  40%, 

norm al am ounts o f  brash , a few rocks and norm al drainage 
patterns.

d. O ne-m an w orking.

2 Job specification
T he O u tp u t G uide is for the following w o rk :
a. Fell, chainsaw  sned and crosscut the trees into logs (dim ensions as 

directed by supervisor) and  pulpw ood o f  the follow ing specifica
tio n : 0-05-0-41 m  OB d iam eter range and a standard  3 m length 
w ith a dow nw ard  to lerance to  2-4m . All logs produced  are to  be 
m easured, the dim ensions m arked  on one end and  also recorded 
in a suitable no tebook . I f  m easuring, m ark ing  and  book ing  is 
no t required , see p ara  7a.

b. A ll stum ps to  be trea ted  im m ediately after felling, see p a ra  7b 
for the  ap p ro p ria te  allow ance.

c. Pu lp  billets to  be piled (on a bearer for w inch w orking) in the 
easiest d irection  for ex traction . T he piles to  be no  m ore than  
0-5m 3 in size and free o f  brash .

d. R acks to  be kept clear o f  produce, as directed by the supervisor, 
for forw arder ex traction .

e. S tum ps to  be cu t as low as possible.
f. Branches to  be cu t off flush w ith the stem  o f  the tree.
g. T he m axim um  volum e o f  m arketab le  p roduce to  be ob tained  

from  each tree, w ithin the specifications given in 2 a above.
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h. L op and  top  to  be cleared from  roads and  m ain  drains.
i. All cuts, including the felling cut, to  be m ade as squarely across 

the tree as possible.
j. All buttressing t j  be rem oved from  the bu tt.

3 Tools and equipment (including safety equipm ent)
a. L ightw eight chainsaw  su itab le for chainsaw  snedding w ith spares, 

too l list and  fuel cans.
b. P lastic bo ttle  for stum p trea tm en t.
e. L ogger’s tape and d iam eter girth-tape.
d. Bilness b reak ing  b ar or can t-hook .
e. A lloy wedge.
f. M ark ing  crayon, no tebook  and  pencil.
g. P rotective clo th ing viz:

Safety helm et BS 2826, 2095 or 5240.
Eye p ro tection .
E ar defenders.
G loves, incorpora ting  ballistic nylon lining on back o f  left hand. 
N ylon leg guard.
Safety boots, incorpora ting  inner ballistic nylon guard.

4 Allowances
a. F o r contingencies and  w ork o ther th an  th a t perform ed on 

individual trees, eg refuelling, day-to-day  m ain tenance on the 
saw, clearing b rash  from  ro ad s: 18% o f  the tim e spent felling, 
snedding, crosscutting , stacking, m easuring, m ark ing  and 
booking.

N .B . M echanical b reakdow ns in excess o f  15 m inutes are  not
included in the  allow ances.
b. P ersonal needs and  rest: 22% o f  the to ta l w orking time.

5 Method of using the Output Guide
a. T he trees shall be tariffed accord ing  to  F C  B ooklet N o  36.
b. T he average tree volum e will be calculated  and used as the po in t 

o f  entry to  tab le  6 .
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6 Tim e in standard  minutes for clearfelling D F —shortwood working

A verage  
tree  
m 3

S ta n d a rd
m in utes

p e r
tree

S ta n d a rd
m in utes

p e r
m 3

O u tpu t o f  
togs an d  p u lp  

m 3
p e r  w ork in g  hour

0-7 14-68 20-97 2 - 8 6
0 - 8 15-74 19-68 3-05
0-9 16-77 18-63 3-22
1-0 17-78 17-78 3-37
1 1 18-75 17-05 3-52
1-2 19-70 16-42 3-65
1-3 20-63 15-87 3-78
1-4 21-52 15-37 3-90
1-5 22-39 14-93 4-02
1-6 23-23 14-52 4-13
1-7 24-04 14-14 4-24
1-8 24-83 13-79 4-35
1-9 25-59 13-47 4-46
2 - 0 26-32 13-16 4-56

7 Modifications and variations to the Output Guide
N .B . These m odifications and  varia tions are only to  be applied when 
the prevailing conditions or jo b  specification differ from  those listed 
in parag raphs 1 and  2 .
a. M easuring, m arking and booking o f  sawlogs

I f  this w ork is no t required , deduct 15°/ from  the times in p a ra 
graph  6  and increase o u tp u t figures accordingly.

b. S tum p treatm ent
F o r p rep ara tio n  o f  the  so lu tion , filling the app lication  bottle, 
applying the liquid to  cover com pletely all cut stum ps, add  3% 
to the tim es in p a rag rap h  6  and  reduce o u tp u t figures accordingly.
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O U T P U T  G U ID E

Clearing W indblown Scots and Corsican Pine 
Eastern England

Section X V III

N o G12

1 Conditions
T he O u tp u t G uide applies to  w indblow n trees cleared under the
follow ing c o n d itio n s :
a. Trees blow n singly, in groups or snapped.
b. Tree volum e determ ined by a locally agreed m ethod.
c. F orest floor conditions are average, ie generally flat o r w ith a 

slope o f no t m ore th an  1 0 % (6 °) and  w ith som e decayed b rash  and 
light undergrow th .

d. The brash ing  percentage is a t least 90%.
e. Supplies o f  fuel, oil and  stum p trea tm en t so lu tion  readily 

available a t convenient places.
f. O ne-m an w orking bu t a trac to r, com plete w ith driver and  fitted 

w ith tongs, to  be available to  each 2 or 3 fellers for pulling 
tangled trees apart.

2 Job specification
The O u tp u t G uide is for the follow ing w o rk :
a. S tum ps to  be cu t as low as safely possible.
b. B ranches to  be cu t off flush w ith the stem  and  tops to  be cu t off 

at a d iam eter specified by the supervisor.
c. P rim ary  conversion into sawlog(s) and  rem aining pole to  be 

carried ou t a t the  tim e o f  clearing.
d. All cuts to  be m ade square  across the  stem .
e. B utts to  be squared  off where necessary.
f. R ides and roads to  be kept clear o f  lop and  top.
g. S tum ps to  be trea ted  as soon  as possible after cutting. C are 

should  be taken  n o t to  ta in t sawlogs when the ro o t does no t 
fall aw ay from  the b u tt. (E xtra tim e is required  for stum p 
tre a tm e n t—see p arag rap h  7.)
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3 Tools and equipment (including safety equipm ent)
a. L ightw eight AV chainsaw , app rop ria te  m ain tenance tools and 

fuel cans.
b. B reaking b ar w here required.
c. Logger’s belt and  spring loaded tape.
d. S tum p trea tm en t equipm ent.
e. P rotective clo thing v iz :

Safety helm et BS 2826, 2095 or 5240.
Eye pro tection .
E ar defenders.
G loves, incorpora ting  ballistic nylon lining on back o f  left hand. 
N ylon leg guard .
Safety boots, incorpora ting  inner ballistic nylon guard.

4 Allowances
The follow ing allow ances are included in the O u tp u t G uide:
a. F o r  contingencies and w ork o ther th an  th a t actually  perform ed 

on individual trees, eg refuelling saws, to  and from  w ork  site, 
clearing tops from  rides, supervisory visits, etc, 2 2 % o f the tim e 
spent on  ‘felling’ and snedding. This has been increased to  40% 
to  take  account o f  the extra saw sharpening entailed in w indblow n 
areas and  for unavoidable  delays caused by having tangled trees 
pulled ap a rt by the tracto r.

b. F o r  personal needs an d  rest, 22% o f the to ta l w orking time.

5 Method of using the Output Guide
The% verage tree volum e, num ber o f  w horls to  be snedded per tree 
and  the num ber o f  pieces to  be cu t per tree should  be determ ined 
by an  agreed m ethod . T he tim e per tree is then  taken  from  the 
tables in p a rag rap h  6  according to  species.

E xam ple 1 
CP.
0-50m 3 per tree.
2 2  w horls per tree.
2-50 pieces cu t per tree.
Fell and  sned =  8-92 SM s per tree (from  table 6 B col II).
T rea t stum p =  8-92 SM s x  5% (from  p arag rap h  7)

=  0-45 SM s per tree.
M easure and  crosscut =  101 SM s-per tree (from  tab le  6 B col V).
T o ta l tim e per tree =  8-92 +  0-45 +  1 01 SM s

=  10-38 SMs.
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E xam ple 2
CP.
0-50m 3 per tree.
23 w horls per tree.
2-30 pieces cu t per tree.
Fell and  sned =  8-92 +  0-14 — (0-18 x 2) SM s per tree (from

table  6 B col II w ith add ition  for extra w horl 
and  deduction  for fewer pieces cut)

=  8-70 SM s per tree.
T rea t stum p = 8 -9 2  x 5% (from  p arag rap h  7)

=  0-45 SM s per tree.
M easure and crosscut =  1 01 — (0 06 x 2) SM s per tree (from  table

6 B col V w ith deduction  for fewer pieces 
cut)

=  0-89 SM s per tree.
T o ta l tim e per tree =  8-70 +  0-45 +  0-89 SM s 

=  10-04 SM s.

6A Scots pine—time in standard minutes per tree

V olum e in T im e lo  f e l l M ea n  num ber M ea n  num ber T im e to  m easu re
m 3 an d  sn e d  in S M s o f  p ie c es  cut o f  whorls an d  crosscu t in S M s

p e r  tree p e r  tree p e r  tree p e r  tree p e r  tree

I II III I V V

0 - 2 0 5-09 2-1 18 0-51
0-25 5-50 2 - 2 18 0-63
0-30 5-98 2-3 19 0-73
0-35 6-54 2-4 19 0-82
0-40 7-10 2-5 2 0 0-90
0-45 7-69 2 - 6 2 0 0-97
0-50 8-25 2-7 2 0 1-04

(i) Add/subtract 0 1 4  SM s per w horl to  the tim e show n in col II 
if  the m ean num ber o f  w horls per tree is different to  th a t 
show n in col IV.

(ii) Add/subtract 0-06SM s for each ten th  piece to  the tim e show n 
in col II if the m ean num ber o f pieces per tree is different 
to  th a t show n in col III.

(iii) Add/subtract 0 0 2 SM s for each ten th  piece to  the tim e show n 
in col V if the m ean num ber o f  pieces is different to  tha t 
show n in col III.
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6B Corsican pine—tim e in standard minutes per tree

Volum e in Tim e to  fe ll M ea n  num ber M ea n  num ber Tim e to  m easu re
m3 an d  .tned in S M s o f  p ie c e s  cut o f  w horls an d  crosscu t in

p e r  tree p e r  tree p e r  tree p e r  tree S M s  p e r  tree

I II III I V V

0-25 6-59 2 - 2 2 0 0-67
0-30 7-21 2-3 2 0 0-73
0-35 7-75 2-3 21 0-80
0-40 8 - 2 0 2-4 21 0-87
0-45 8-59 2-5 2 2 0-94
0-50 8-92 2-5 2 2 1 0 1
0-55 9-17 2-5 23 1-06
0-60 9-38 2 - 6 23 M l
0-65 9-55 2 - 6 23 116
0-70 9-67 2 - 6 24 1-21

0-75 9-75 2 - 6 24 1-25
0-80 9-80 2 - 6 24 1-30
0-85 9-85 2 - 6 24 1-33
0-90 9-87 2-5 24 1-37
0-95 9-89 2-5 24 1-38
1 0 0 9-91 2-5 25 1-42

(i) Add/subtract 0 1 4  SM s per w horl to  the tim e show n in col II 
if the m ean  num ber o f  w horls per tree is different to  th a t 
show n in col IV.

(ii) Add/subtract 0-18 SM s for each ten th  piece to  the tim e show n 
in col II if the m ean num ber o f  pieces per tree is different 
to  th a t show n in col III.

(iii) Add/subtract 0 0 6 SM s for each ten th  piece to  the tim e show n 
in col V if the m ean num ber o f  pieces is different to  tha t 
show n in col III.

7 Modifications and variations to the Output Guide
N .B . These m odifications and varia tions are only, to  be applied  
w hen the prevailing conditions or jo b  specification differ from  those 
listed in parag raphs 1 and  2 .
a. Stum p treatm ent

F o r trea tm en t o f  stum ps at the tim e o f ‘felling’
Add 5% to  the tim e show n in col II.

N .B. T he m ethod  o f  m aking  this add ition  is show n in the exam ples 
in p a rag rap h  5.
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O U T P U T  G U ID E

Clearfelling Norway and Sitka Spruce 
(‘Scoot’ Felling)
North East England

Section X V III

N o G13

1 Conditions
The O u tp u t G uide applies to  stands clearfelled under the following
co n d itio n s :
a. T he volum e o f the average tree determ ined by the tariff system. 

In  stands previously crow n th inned  it m ay be necessary to  sub
divide the D B H  d istribu tion  (see F C  Booklet N o  36, parag raph  
26 (ix) page 1 2 ); in these cases a different average tree size should 
be used for each subdivision when using the O u tp u t G uide.

b. The brash ing  percentage is at least 90% o f the m easurab le trees 
(see p arag rap h  7b).

c. F lo o r conditions are average for the species, ie norm al am ounts 
o f  lop and  to p  from  thinnings, little g round vegetation , few rocks, 
norm al d rainage patterns (see p arag rap h  7a).

d. O ne-m an w orking.
e. Slopes o f  up  to  20% (11°).

2 Job specification
The O u tp u t G uide  applies to  the following w o rk :
a. Pole length w orking.
b. Trees to  be felled in ‘scoo ts’ o r drifts in the d irection m ost suitable 

for ex traction , ‘sco o t’ w idth  to  be an average o f  five trees.
c. S tum ps to  be cu t as low as possible.
d. B ranches, b rash ing  and p runing  kno ts to  be cut off flush w ith 

the stem  o f  the tree, snedding w ith the chainsaw .
e. L op  and  top  to  be cleared from  m ajo r racks, roads and  m ain 

drains as required  by the supervisor.
f. T ops to  be cut off a t a d iam eter o f  7-5cm (for g reater or lesser 

cu t off diam eters see p a rag rap h  7e).
g. T ops to  be cu t into lengths n o t exceeding l-2m .
h. A ll cuts, including the felling cut, to  be m ade as squarely across 

the tree as possible.
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i. Buttresses to  be rem oved w ith the chainsaw  after felling, 
j. S tum ps to  be treated  im m ediately after felling.
N .B . T reating  stum ps requires ex tra  tim e—see p arag rap h  7d.

3 Tools and equipment (including safety equipm ent)
a. L ightw eight an ti-v ib ration  chainsaw  o f  an approved  p a tte rn  and 

suitable for chainsaw  snedding, together w ith spares and m ain 
tenance tools.

b. B reaking b a r w hich m ay have a can t-hook  a ttachm ent.
c. 13 cm plastic felling wedges as required.
d. W hen larger trees are tu rned  from  the bu tt, or tim ber pieces 

are tu rned  after crosscutting, a can t-hook  or b reak ing  b a r with 
can t-hook  a ttachm en t (see 3b above).

N .B . Tim e for crosscutting  is not included in the O u tp u t G uide.
e. If  trees are crosscut a t stum p, Spencer or B ushm an’s logger’s 

tape and  pu lphook.
N .B . T im e for crosscutting is no t included in the O u tp u t G uide.
f. Suitable equipm ent for stum p treatm ent.
g. P rotective clo thing v iz :

Safety helm et BS 2826, 2095 or 5240.
Eye p ro tection .
E ar defenders.
G loves, incorpora ting  ballistic nylon lining on back o f  left hand. 
N ylon leg guard .
Safety boots, incorpora ting  inner ballistic nylon guard .

4 Allowances
a. Included in the times

(i) F o r contingencies and  w ork  o ther th an  th a t perform ed on 
individual trees, eg refuelling and  day  to  day  m ain tenance 
o f  the saw, clearing lop and  top  from  rides etc 23% o f  the 
tim e spent on clearfelling.

N .B . M echanical breakdow ns to  the saw  in excess o f  15 m inutes 
are no t included in the allow ance and  should  be paid  for a t time 
rates.
(ii) F o r personal needs and  rest, 25% o f  the to ta l w orking time.

b. F o r calculating the paym ent for w orker-ow ned chainsaw s, chain 
saw  utilisa tion  is 70% o f  the to ta l w ork ing  tim e w hen the 
chainsaw  is runn ing  during  stum p trea tm en t or when stum ps are 
not. treated .
W hen the saw  is no t runn ing  during  stum p trea tm en t chainsaw  
u tilisation  is 70% o f the stan d ard  tim e for felling or ab o u t 65% 
o f the  to ta l w orking time.
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5 M ethod of using the O utpu t Guide
a. T rees should be tariffed by the m ethod  described in F C  Booklet 

N o  36.
b. T o  select the tim e from  the tables use the ap p ro p ria te  average 

volum e for the stand  and  read off the tim e per tree.
E xam ple 1 

N orw ay spruce.
A verage tree volum e =  0-16 m 3.
C onditions and jo b  specification as show n in parag raphs 1 and  2. 
Fell and sned (from  p arag rap h  6 a) =  6 - 8 8  standard  m inutes per tree. 
T rea t stum p (from  p arag rap h  7d) =  0-40 standard  m inutes per tree.

T o ta l =  7-28 standard  m inutes per tree.

E xam ple 2 
N orw ay spruce.
A verage tree volum e =  0-27 m 3.
C onditions and  jo b  specification as show n in parag raphs 1 and  2. 
Fell and  sned (from  parag raph  6 a).

In te rp o la ted : 8-78 +  [ — 59 ~  8 '78-) x 3 ]

=  9-39 standard  m inutes per tree.
T rea t stum p (from  p arag rap h  7d) = 0 -6 0  stan d ard  m inutes per tre e .

T o ta l =  9-99 stan d ard  m inutes per tree.

6  O utput Guide for ‘scoot’ felling
A Norw ay spruce

Volum e o f  
avera g e  tree  

in m 3

Tim e p e r  tree  
in

s ta n d a rd  m in u tes

0-04 3-05
0 0 6 3-79
0 0 8 4-48
0 - 1 0 5-14
0 - 1 2 5-75
0-14 6-33
0 1 6 6 - 8 8

0-18 7-39
0 - 2 0 7-88
0-24 8-78
0-28 9-59
0-32 10-33
0-36 11-03
0-40 11-70
0-44 12-37

N .B . In te rp o la te  as necessary.
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B Sitkci spruce

Volum e o f  
a verage  tree  

in m 3

Tim e p e r  tree  
in

s ta n d a rd  m in u tes

0-04 3-50
0 0 6 4-12
0-08 4-71
0 - 1 0 5-29
0 - 1 2 5-84
0 1 4 6-37
0 1 6 6 - 8 8
0 1 8 7-37
0 - 2 0 7-79
0-24 8-71
0-28 9-56
0-32 10-32
0-36 11-03
0-40 1 1- 6 8
0-44 12-28
0-48 12-84
0-52 13-35
0-56 13-84
0-60 14-30
0-64 14-72
0 - 6 8 15-12
0-72 15-51
0-76 15-88

N .B . In te rpo la te  as necessary.

7 M odifications and V ariations to the O utput Guide
N .B . These m odifications and  varia tions are only to  be applied when 
the prevailing conditions, or jo b  specification, differ from  those listed 
in parag raphs 1 and 2 .
a. Ground conditions

W here g round  conditions are difficult because o f  rocks, deep 
d rains or excessive steepness (eg slopes in excess o f  2 0 % ( 1 1 °)) 

Add up  to  10% to  the times in steps o f  2£%.
b. Brashing percentage

I f  the percentage o f  trees b rashed  is less th an  90% the brashing 
o f  all m easurab le  unb rashed  trees should  be paid  for. T he tim e 
for chainsaw  brash ing  (or m inim al brash ing  and ex tra  snedding) 
is 0 75 stan d ard  m inutes per tree.
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c. Unmeasurable trees
I f  unm easurab le  trees are felled and  cut up into l-2 m  lengths 
the tim e for this opera tion  is 1 0 0  s tan d ard  m inute  per stem. 

N .B . E x tra  b rashing and the disposal o f  unm easurab le  trees m ay be 
paid  for separately from  the felling o f  the crop. A lternatively, the 
to ta l tim e for brash ing  an d /o r the  felling and disposal o f 
unm easurab le  trees m ay be w orked ou t and  divided by the num ber 
o f  the  crop trees, the resulting figure being added  to  the tim e per 
tree.
d. Stum p treatm ent

F o r applying nitrite , po lybor or u rea  to  the stum p im m ediately 
after felling (including fetching chem icals, filling cans, etc)

Add 0-40 standard  m inutes per tree for trees up  to  0 1 8  m 3 
0-60 stan d ard  m inutes per tree for trees over 0 1 8  m 3 to

0-72 m 3
0-80 stan d ard  m inutes per tree for trees over 0-72m 3.

e. Trees snedded to top diameter other than 7-5 cm
W hen cutters are required  to  sned poles to  to p  diam eters o ther 
th an  7-5cm m odifications should be m ade to  the  tim es as show n 
in the table below :

Snedding fro m  7-5 cm Time per tree in
top diameter to standard m inutes

9cm  to p  diam eter S ub trac t 0-46 SM s per tree
8  cm  top  diam eter Sub trac t 0-15 SM s per tree
7 cm to p  diam eter A dd 0 1 5  SM s per tree
6 cm to p  diam eter A dd 0-46 SM s per tree

N.B. These tim es should  no t be used for trees averaging m ore than  
0 -2 0 m 3 in volum e.
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Thinning, Crosscutting and H and Piling for 
Skyline Winch or Forw arder Extraction of 
Sitka and Norway Spruces for Scottish 
Pulp and Logs 
North Scotland

O U T P U T  G U ID E
Section X V III

N o G15

1 Conditions
T he O u tp u t G uide applies to  stands thinned under the  following
c o n d itio n s :
a. M oderately  heavy selective th inn ing  or, in the case o f  first th innings 

only, a chevron or herringbone p a tte rn  o f  m arking.
b. T he brash ing  percentage at least 70% bu t see p arag rap h  7a.
c. The g round  conditions average for the species and  locality ie 

slope up to  20° (37%), norm al am ounts o f  b rash , a few rocks 
and  norm al drainage patterns. In m ore difficult conditions see 
pa rag rap h  7b.

c. O ne-m an w orking.

2 Jo b  specification
The O u tp u t G uide  is for the following w o rk :
a. Fell, chainsaw  sned and crosscut the trees in to  logs (dim ensions 

as directed  by supervisor up  to  a m axim um  length o f  6 m) and  
Scottish pu lpw ood w hich has the following specification: 
0 05-0-41 m  OB d iam eter range and a stan d ard  3 m length w ith 
a dow nw ard  to lerance o f  2-4m . I f  the logs produced  are to  be 
m easured, m arked  and the details booked see p a rag rap h  7c. If  
light pokers (length 3 -6 -4  3 m m axim um  b u tt d iam eter 0-06m) 
are required  see p arag rap h  7d.

b. All stum ps to  be trea ted  w ith u rea  im m ediately after felling (see 
p a rag rap h  7e).

c. Pulp  billets to  be piled (on a bearer for w inch w orking) in the 
easiest d irection  for ex traction . The piles to  be no m ore than  
0-5m 3 in size and  free o f  brash .

d. R acks to  be kept clear o f  p roduce, as directed by the supervisor, 
for fo rw arder ex traction .

e. S tum ps to  be cu t as low as possible.
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f. B ranches to  be cu t off flush w ith the stem  o f the tree.
g. T he m axim um  volum e o f  m arketab le  p roduce to  be obtained 

from  each tree, w ithin the specifications given in 2 a above.
h. L op and  to p  to  be cleared from  roads and  m ain  drains.
i. All cuts, including the felling cut, to  be m ade as squarely across 

the tree as possible.
j. A ll bu ttressing  to  be rem oved from  the butt.

3 Tools and equipment (including safety equipm ent)
a. L ightw eight chainsaw  suitable for chainsaw  snedding w ith spares, 

too l kit and  fuel cans.
b. P lastic bo ttle  for stum p trea tm en t.
c. L ogger’s tape  or m easuring rod.
d. B reaking b ar or can t-hook .
e. A lloy wedge.
f. Protective clo th ing  v iz :

Safety helm et BS 2826, 2095 o r 5240.
Eye pro tection .
E ar defenders.
G loves inco rpo ra ting  ballistic nylon lining on back  o f left hand. 
N ylon  leg guard .
Safety boots incorpora ting  inner ballistic nylon guard.

4 Allowances
Included in the O utput Guide
a. F o r contingencies and  w ork o ther than  th a t perform ed on 

individual trees, eg refuelling, day-to-day  m ain tenance on the saw, 
clearing b rash  from  ro a d s : 2 2 % o f the tim e spent th inn ing , sned
ding, crosscu tting  and  stacking.

N .B . M echanical b reakdow ns in excess o f  15 m inutes are n o t included 
in the allow ances.
b. P ersonal needs and  rest: 26% o f  the to ta l w ork ing  time.
To be included in the price per standard minute
c. T he ap p ro p ria te  incentive allow ance.

5 Method of selecting the standard minute value
a. A verage pu lp  volum e is determ ined from  a sam ple, con tain ing  

a fixed num ber o f  pu lp  pieces, selected a t random  over the th inn ing
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area. Sam ple size is 36 pieces in all cases, no  m atte r w hether 
pu lp  pieces only or bo th  pu lp  pieces and  sawlogs are produced. 
Sim ilarly average saw log volum e is determ ined from  a sam ple 
o f  16 pieces selected a t ran d o m  over the th inn ing  area. In  som e 
circum stances less th an  this num ber o f  logs will be produced  
from  any one th inn ing  area. In such cases all sawlogs should  
be m easured  and  the true  average volum e determ ined.

b. T he ap p ro p ria te  s tan d ard  m inute  value o r o u tp u t is determ ined 
from  the tables in p a rag rap h  6 .

6A Standard minute values and outputs for thinning Sitka spruce
(i) Pulpwood

A verage volum e  
p e r  pulp  
b ille t m 3

S ta n d a rd  m in utes  
p e r  p u lp  

bille t

S ta n d a rd  m in utes  
p e r  m 3 o f  

p u lp  p ro d u ced

O u tpu t o f  pu lp  
in m 3 p er  

w ork in g  hour

0 0 2 0 3-24 162-00 0-370
00 2 5 3-37 134-80 0-445
0-030 3-46 115-33 0-520
0-035 3-56 101-71 0-590
0-040 3-62 90-50 0-663
0-045 3-74 83-11 0-722
0-050 3-80 76-00 0-789
0-055 3-85 70-00 0-857
0-060 3-88 64-67 0-928
0-065 3-88 59-69 1-005

(ii) Sawlogs

A vera g e  volum e S ta n d a rd  m in u tes S ta n d a rd  m in u tes
p e r  sa w lo g p e r p e r  m 3 o f

m 3 sa w lo g sa w lo g s  p ro d u ced

0-25 4-53 18-12
0-27 5-48 20-30
0-29 6-43 22-17
0-31 7-36 23-74
0-33 8-31 25-.18
0-35 9-25 26-43
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6B Standard minute values and outputs for thinning Norway spruce
(i) Pulpwood

A verage volum e  
p e r  p u lp  b ille t 

m 3

. S ta n d a rd  m in u tes  
p e r  pulp  

b ille t

S ta n d a rd  m in u tes  
p e r  m 3 o f  

pu lp  p ro d u c ed

O u tpu t o f  pulp  
in m 3 p e r  

w orkin g  hour

0  0 2 0 2-67 133-50 0-449
0-025 2-92 116-80 0-514
0-030 3-17 105-67 0-568
0-035 3-42 97-71 0-614
0-040 3-62 90-50 0-663
0-045 3-74 83-11 0-722
0-050 3-80 76-00 0-789
0-055 3-85 70-00 0-857
0-060 3-88 64-67 0-928
0-065 3-88 59-69 1-005

(ii) Sawlogs
Insufficient d a ta  is available for the publica tion  o f  a N orw ay 
spruce sawlog table. T he lim ited in fo rm ation  available indicates 
th a t o u tpu ts are very sim ilar to  those given for S itka spruce.

7 Modifications and variations to the Output Guide
N .B . These m odifications and  varia tions are only to  be applied  
w hen the prevailing conditions or jo b  specification differ from  those 
listed in parag rap h s 1 and  2 .
a. Brashing percentage

I f  the brash ing  percentage is betw een 25% and  70% add  5% to the 
stan d ard  m inute values. I f  the brash ing  percentage is betw een 
0 and  25% add  7-5% to  the stan d ard  m inute values.

b. Ground conditions
W here the slope is betw een 20° (37%) and  45° (100%) add  up  to  
25%, in steps o f  5%, to the stan d ard  m inute  values.

c. M easuring, m arking and booking o f  sawlogs
F o r m easuring  a log, m ark ing  the results on the log, and  book ing  
the figures allow  1-72 s tan d ard  m inutes per log.

d. L igh t pokers
F o r the p roduction  o f  light pokers from  unm easurab le  trees and  
tops allow  2-73 stan d ard  m inutes per poker cu t and  stacked.

e. S tum p treatm ent
F o r the p rep ara tio n  o f the u rea  solu tion , filling the application  
bottle , applying the liquid to  cover com pletely all cu t stum ps add 
4-5% to  the stan d ard  m inute values.

N .B . O u tp u t figures should  be reduced in p ro p o rtio n  to  the increase 
o f  stan d ard  m inute  values.



Row and Chevron* Thinning Sitka Spruce 
Wales

O U T P U T  G U ID E
Section X V III

N o G17

*N ote:
a. C hevron  th inn ing  as used here includes staggered chevron 

thinning.
b. F o r selective th inn ing  S tandard  Tim e T able X V III/22  should 

continue to be used.

1 Conditions
The O u tp u t G uide  applies to  crops th inned  under the follow ing
cond itions:
a. F irs t row  or chevron th inning. In  brashed  stands the th inn ing  m ay 

follow  a selective th inning.
b. T he crops m ay be unbrashed  (table 6 A) o r b rashed  (table 6 B) 

w here 85% o r m ore o f  m easurab le trees are brashed . In  partially  
b rashed  and  incom pletely b rashed  crops tab le  6 B applies, w ith 
m odifications from  p arag rap h  7c.

c. G ro u n d  cond itions no rm al for the species in W ales, viz: up  to 
30% (17°) slope, few rocks and  no rm al drainage pattern . F o r 
m ore difficult cond itions see p a rag rap h  7d.

d. R ow  th inn ing  and  chevron m ain  racks to  be one row  o f trees 
wide, o r an equivalent d istance across the rows. (F o r double row  
or double  row  m ain  rack  chevron th inn ing  see p a rag rap h  7a.)

e. Trees readily  identified (eg in row s, o r m arked) before th inning. 
I f  the  o p era to r has to  align side racks during  th inn ing  this w ork 
shou ld  be allow ed for separately , see p a rag rap h  7e.

f. T ake dow n problem s norm al. F o r difficult take dow n see 
p a rag rap h  7f.

g. O ne-m an w orking  using a chainsaw  for felling and  snedding.
h. W ork ing  m ethod  as described in the A ppendix.
i. M ean  tree volum e to  be determ ined  by the tariff system  (see 

F C  B ooklet N o  36) or by any o ther recognised m ethod.
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2 Job specification
T he O u tp u t G uide  is for the follow ing w ork:
a. S tum ps to  be cu t as low as possible.
b. C uts, including the felling cut, to  be m ade squarely across the 

pole.
c. B ranches and  p run ing  kno ts to  be cut off flush w ith the stem  o f 

the trees.
d. A ll bu ttressing  to  be rem oved.
e. T ops to  be cu t off a t a d iam eter o f  ab o u t 7cm . If  snedding is 

required  to a sm aller to p  diam eter the ex tra  w ork  should  be 
allow ed for, see p a rag rap h  7g.

f. T ops and  som e branches to  be disposed o f  to  the side o f  or 
o u t o f  the rack. I f  a lm ost com plete rem oval o f  b ranches is 
necessary the ex tra  w ork should  be allow ed for, see p a rag rap h  7i.

g. Trees to  be felled for tip first extraction  unless otherw ise 
stipu lated  by the supervisor. F o r uphill felling see p arag rap h  7f.

h. L op  and  top  to  be cleared from  roads an d  m ain drains.
i. S tum ps to  be treated  im m ediately after felling. This w ork should 

be allow ed for separately, see p arag rap h  7j.
j . W here stacking o f  sm aller poles ready for chokering  is required  

the w ork should  be allowed for separately, see parag raph  7k.

3 Tools and equipment (including safety equipm ent)
a. A  lightw eight an ti-v ib ra tion  chainsaw  o f an  approved  type, 

su itab le for chainsaw  snedding, and  too l kit for chainsaw  
m aintenance.

b. Fuel and  oil cans.
c. B reaking b ar w ith can t-hook  a ttachm ent.
d. A lloy o r p lastic felling wedges.
e. S tum p trea tm en t equipm ent.
f. P rotective clo th ing v iz :

Safety helm et BS 2826, 2095 or 5240.
Eye pro tec tion .
E ar defenders.
G loves, inco rpo ra ting  ballistic nylon lining on back o f  left hand . 
N ylon  leg guard .
Safety boots, inco rpo ra ting  inner ballistic nylon guard .

4 Allowances
a. T he follow ing allow ances are included in the O u tp u t G u ide :

(i) F o r  contingencies and  w ork  o ther than  th a t perform ed on 
individual trees, eg refuelling and day-to -day  m ain tenance 
o f  the saw, clearing lop and  top  from  roads and  drains,
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fetching tools and  supplies, etc, 28% o f  the tim e actually  
spent felling.

N .B . M echanical b reakdow ns to  the saw in excess o f  15 m inutes 
are no t included in the allow ance and  should  be paid  for 
separately.
(ii) F o r personal needs and  rest 25% o f the to ta l w orking time,

b. Paym ent for w orker ow ned chainsaw s should  be based on chain 
saw u tilisation  o f  70% o f  the to ta l time.

5 Method of using the Output Guide
a. Select the tab le  ap p ro p ria te  to  the th inn ing  m ethod, as follows: 

U nbrashed  crops, row  th inning tab le  6 A  col (ii).
U nbrashed  crops, chevron th inning, tab le  6 A  col (iii).
B rashed crops, row  and  chevron th inning, table 6 B.

b. O bta in  m ean tree volum e by tariffing or by any o ther recognised 
m ethod.

c. R ead the tim e per tree from  the table, and  m odify as necessary 
w ith reference to  p arag rap h  7.
E xam ple 1 

Single row  th inning  
C rop  70% brashed 
M ean tree volum e 0 08 m 3
O th e rco n d itio n san d jo b  specification as show n in parag raphs 1 and  2 
T im e per tree (from  table 6 B) =  6-3 SM s per tree
A ddition  for chainsaw  brash ing  (from
parag raph  7c) = 0 -1 4  SM s per tree
A llow ance for stum p trea tm en t (from
p arag rap h  7j) =  0-30 SM s per tree

T o ta l tim e =  6-74 SM s per tree

E xam ple 2 
C hevron th inn ing  
U n brashed  crop 
Single row  m ain rack 
U phill felling
50% o f trees tu rn ed  a t the bu tt 
M ean pole volum e 0-125 m 3
O th e rc o n d itio n sa n d jo b  specification as show n in parag rap h s 1 and  2 
Tim e per tree (from  table 6 A col (iii))

In te rp o la ted : 11-3 +  ^ ^ ^  =  11-4 SM s per tree

A llow ance for uphill felling (from  p arag rap h  7f) =  0-2 SM s per tree 
A llow ance for tu rn ing  a t b u tt (from  p arag rap h  
7h)

I _  n.ss'i ~
=  0-6 SM s per tree, . . t , f (0-65 — 0-55)

In terpo la ted : 0-55 +    ^-------
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But only 50% o f trees require tu rn ing  at the bu tt
allow ance =  0-6 x 50% =  0-3 SM s per tree

A llow ance for stum p trea tm en t (from
p arag rap h  7j) =  0-4 SM s per tree

T ota l tim e =  11 -4 +  0-2 +
0 -3 +  0-4 

=  12-3 SM s per tree

E xam ple 3 
D ouble  row  th inning 
U nbrashed  crop 
M ean tree volum e 0-09 m 3 
D ifficult terra in
O th e rco n d itio n san d jo b  specification as show n in parag rap h s 1 and  2 
T im e per tree (from  p arag rap h  7a) =  8-4 SM s per tree
5% allow ance for difficult te rra in  (from
p arag rap h  7d) =  0-42 SM s per tree
A llow ance for stum p trea tm en t =  0-30 SM s per tree

T o ta l time =  9-12 SM s per tree

6A Time in standard minutes per tree for thinning unbrashed crops

A vera g e  
tree  volum e  

in-1
( 0

R ow  thinning

(H)

C hevron thinning  

( i i i )

0-04 5-5 7-2
0-05 6 0 8 - 0
0 0 6 6-5 8-7
0-07 7-0 9-3
0-08 7-4 9-8
0-09 7-8 10- 2

0 1 0 8 -2 10- 6

0 - 11 8-5 1 1 0
0 - 1 2 . 8 - 8 11-3
0-13 9 1 11-5
0 1 4 9-3 11-7
0 1 5 9-5 11- 8

0 1 6 9-7 1 2- 0

0-17 9-9 12-1
0-18 1 0 0 12-3

In terpo la te  as necessary.
F o r double row  or double row  m ain  rack  chevron 
th inn ing  in unbrashed  crops, see p arag rap h  7a.
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6B Time in standard minutes per tree for thinning brashed crops
N .B. This table refers to  single row  or chevron w ith single row  m ain 
racks.

A verage  
tree  volum e  

m 3

T im e p e r  tree  in 
s ta n d a rd  
m in utes

0 0 4 4-9
0-05 5-3
0 0 6 5-6
0-07 6 0
0-08 6-3
0-09 6-7
0 - 1 0 7-0
0 1 1 7-3
0 - 1 2 7-6
0 1 3 7-9
0 1 4 8 - 2
0-15 8-5
0 1 6 8-7
0-17 9 0
0-18 9-3
0 1 9 9-5
0 - 2 0 9-7
0 -21 1 0- 0
0 - 2 2 1 0- 2
0-23 10-4
0-24 1 0- 6

In terpo la te  as necessary.
N o  in fo rm ation  is available for 
double row  or double row  m ain 
rack  chevron  th inn ing  in b rashed  
crops.

7 Modifications and variations to the Output Guide
N .B. These m odifications and  varia tions are only to  be applied  when 
the prevailing cond itions or jo b  specification differ from  those listed 
in parag rap h s 1 and  2 .
a. Double row or double row main rack chevron thinning in unbrashed  

crops
W here double  row  or double  row  m ain rack  th inn ing  is carried 
ou t in unbrashed crops use the table on page 236.
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Time per tree ii 1 standard minutes

T ree volum e ( rri3) D o u b le  row
C hevron double  row

m ain rack

0 0 4 5-9 5-8
0 0 5 6-5 6-5
0 0 6 7-1 7-2
0-07 7-6 7-8
0-08 8 - 0 8 - 2

0-09 8-4 8-7
0 1 0 8-8 9-1
0- 11 9-5
0 - 1 2 9-9
0 1 3
0-14
0 1 5
0-16

N o
> in form ation  
available

1 0- 2
10-5
10-9
1 1- 0

0-17 11-3
0 1 8 11-4

b. Unmeasurable trees
T he tim e taken  to  dispose o f  unm easurab le  trees is no t included 
in the tim es in table 6 A  or 6 B.
W hen unm easurab le  trees are  felled, cu t up  if necessary, and 
disposed o f  a t the side o f  the rack  or in ad jo in ing  rows, the tim e 
fo r this opera tion  i s :
(i) In  unb rashed  stands 0-9 SM s per tree.
(ii) In b rashed  stands 0-8 SM s per tree.
W hen unm easurab le  trees are  felled and snedded to  3 or 4 cm 
to p  diam eter, the tim e for this opera tion  i s :
(i) In  unb rashed  stands 4-0 SM s per tree.
(ii) In  b rashed  stands 3-6 SM s per tree.

N .B . U nm easu rab le  trees usually  need brash ing  w hether in brashed 
o r in unb rashed  stands. T he tim e for snedded trees includes brash ing  
tim e b u t n o t stacking.

c. Chainsaw brashing in brashed stands
Tim e for b rash ing  is included w ith the felling tim es in tab le  6 A, 
w hen tab le  6 B is used an  add ition  for chainsaw  b rash ing  is 
necessary. T he ex tra  tim e show n below  should  be added  to  every 
tree—see p a rag rap h  5c Exam ple 1.
N .B . These additions are for use with table 6B only.
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B rash in g p erce n ta g e
A dd ition  to 

each tree

80 0-05 SM s
70 0-14 SM s
60 0-23 SM s
50 0-32 SM s

N .B . In  crops w here the b rash ing  in
tensity is less th an  50% it is advisable 
to  w ork  ou t separate  times for b rashed  
and  unb rashed  crops and  to  calculate 
a weighted average in p ro p o rtio n  to 
the brash ing  in tensity  prevailing.

d. D ifficult terrain
W here g round  cond itions are difficult because o f  excessive 
steepness, deep drains, exceptionally  rocky  ground, etc 

Add up  to  10% (in 5% steps).

e. Positioning side racks in chevron thinning
I f  side racks have n o t been m arked  ou t in advance an d  this is 
done by the o p era to r during  th inning 

Add one s tan d ard  m inute  per side rack.

f. Difficult take down
(i) In  single row  th inning , o r in side racks o f  sim ilar w idth, in 

badly  delayed th inn ing  o r in very closely p lan ted  or uneven 
crops

Add up  to  5% o f the felling time.
(ii) F o r uphill felling

Add 0-2 s tan d ard  m inutes per tree.

g. C utting to top diam eter o f  less than 7 cm
I f  the o p era to r is requested  to  sned trees to  to p  diam eters sm aller 
th an  7cm  the ex tra  snedding should  be allow ed for as follow s:

T op d ia m eter A d d itio n  p e r  tree

3 0-90 SM s
4 0-70 SM s
5 0-50 SM s
6 0-30 SM s

h. Turning trees at butt
In m ost areas it is no rm al fo r some  o f  the larger trees to  be tu rned  
a t the b u tt using a b reaking  b ar/can t-h o o k  and  this is allow ed 
for in the tim es. O n difficult areas, how ever, it is som etim es 
necessary to  tu rn  up to  h a lf  o f  the trees a t the b u tt and  in such
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areas the trees tu rned  a t b u tt should  be allow ed for as follows, 
in terpo la ting  as n ecessary :

M ean  tree  volum e
A d d itio n  f o r  

each tree  tu rn ed

0-05 m 3 0-45 SM s
0 T 0 m 3 0-55 SM s
0-15 m 3 0-65 SM s
0 - 2 0  m 3 0-75 SM s
0-25 m 3 0-85 SM s

i. Clearing branches fro m  racks
I f  the o p era to r is requested  to  m ove a lm ost all o f  the branches 
ou t o f  the rack  during  felling, this extra w ork should  be allow ed 
for

Add 0-10 stan d ard  m inutes per tree.
j. Stum p treatm ent

T he follow ing additions should  be m ade for applying a fungicide 
to  the stum ps im m ediately after felling:

M ean  tree  volum e
T im e p e r  tree  f o r  
stu m p  trea tm en t

Less th an  0-1 Om3 0-30 SM s
0 T 0 m 3-0 T 4 9  m 3 0-40 SM s
0-15m 3-0 T 9 9 m 3 0-50 SM s
0 - 2 0  m 3 and  over 0-60 SM s

k. S tacking  poles
Stacking the snedded poles in to  tw os, threes and  fours w ith their 
tips together for chokering is s tan d ard  practice in m any forests 
b u t has n o t been included in the  O u tp u t G uide.
I t is usual to  m ove one or m ore sm all poles to  a larger pole 
which is n o t m oved and  the num ber o f  poles m oved to  stacks 
fo r chokering  m ay be ob ta ined  in each rack  by deducting  the 
num ber o f  stacks from  the num ber o f  poles.
F o r  each pole m oved 

Add 0-25 stan d ard  m inutes.
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APPEN D IX

W orking method
The no rm al w ork ing  m ethod  to  w hich the O u tp u t G uide  applies 
is as follows:

(i) W alk  to  tree.

(ii) C hainsaw  b rash  unbrashed  or partia lly  brashed  trees to  
shoulder height (see N o te  (a)).

(iii) Lay in (if necessary).
(iv) Saw through.
(v) T ake dow n.
(vi) T rea t stum p.
(vii) T rim  b u tt (when necessary).
(viii) Sned, w orking up  the tree, cu tting  off all the branches which 

can be reached from  one side o f  the tree.
(ix) C u t off top  (and cu t up  top  when necessary).
(x) D ispose o f to p  a t side o f  rack  or in ad jacent row.
(xi) T u rn  tree and  position  tip  ready for ex traction  (trees small 

enough for stack ing—tu rn  tree only) (see N o te  (b)).
(xii) F inish  snedding, w ork ing  back  dow n the tree.
(xiii)

N otes:

Stack pole, if  sm all enough, ready for chokering  (see N o te
(c)).

(a) It is possible to  fell after b rash ing  ju s t enough branches to 
allow access to  the tree. T he m ethod  described above does no t 
increase the to ta l tim e fo r the tree .

(b) Trees to o  big for tu rn ing  a t the tip  by h and  m ay som etim es 
be tu rn ed  using a b ranch  left for the  purpose. I f  m any trees 
need to  be tu rn ed  a t the b u tt using a b reaking  b a r/can t-hook , 
ex tra  tim e is required .

(c) S tacking for chokering  is usually  done by m oving sm aller poles 
to  bigger ones. T ips o f  bigger trees m ay som etim es be b rough t 
level ready for chokering  by varying the cu t off diam eter.

(d) In  chevron th inn ing  it is advisable, particu larly  for pole length 
g round  skidding ex traction , to  fell and  ex trac t the m ain  rack 
trees before felling the side rack  trees. This m ethod  m akes a 
m arg inal difference in the average tim e per pole (fractions o f 
a m inute  saved) an d  is recom m ended because it m akes w orking 
cond itions m uch easier an d  p robab ly  safer.
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Clearing W indblown Sitka Spruce, 
Norway Spruce and Douglas Fir
Pole L ength W orking  (and P artia l C onversion) 
Wales and Marches

O U T P U T  G U ID E Section X V III

N o G19

1 Conditions
T he O u tp u t G uide applies to  w indblow n trees cleared under the 
following cond itions:
a. Trees are b low n singly, in sm all or large groups, or snapped.
b. Tree volum es are determ ined  by a recognised and  locally agreed 

m ethod.
c. B rashing percentage is a t least 90%, bu t see p a rag rap h  7b.
d. F orest floor conditions are average for the species, ie norm al 

am ounts o f  lop and  to p  from  thinnings, little g round vegetation, 
few rocks, norm al drainage patterns, slopes up  to  2 0 % ( 1 1 °), bu t 
see p arag rap h  7a.

e. Trees are snedded to  safe  lim its in situ. A ny tree no t snedded, 
or no t com pletely snedded in situ , is p rim ary  extracted  on to 
cleared g round  w here snedding can be com pleted.

f. O ne-m an w orking using the m ethods described in the A ppendix . 
N .B . It is assum ed th a t an  ex trac tion  m achine and an  operator(s) 
is available for the p rim ary  extraction  o f  trees w hich are difficult 
o r unsafe to  w ork in situ. A pprox im ate  gang balance—one 
ex traction  m achine per tw o or three fellers.

2 Job specification
T he O u tp u t G uide is for the follow ing w o rk :
a. Pole length w orking w here possible in safety. F o r m ark ing  and 

m easuring sawlogs see p a rag rap h  7c. Large trees m ay require 
prim ary  conversion at stum p. F o r m arking, m easuring and  cross
cu tting  sawlogs during  snedding see p a rag rap h  7d. (Each sawlog 
is com pletely snedded.)

b. S tum ps to  be cu t as low as possible in safety and  ro o t plates 
left in a safe cond ition  (ie ensuring they will no t fall back  a t an 
inconvenient m om ent).

c. Branches to  be cu t off" flush w ith the stem . Sm aller trees will 
be tu rned  from  the tip  for snedding the undersides. Larger trees
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(above 0-25 m 3) will norm ally only be snedded as thoroughly  
as is possible w ithou t tu rn ing  them .

d. T ops to  be cu t off a t ab o u t 7 cm diam eter and  cu t u p  into lengths 
no t exceeding 1-2  m  as required  by the supervisor.

e. Trees stand ing  w ithin or bordering  on the w indblow n area to  be 
felled as directed by the supervisor. (If  the num ber o f  standing 
trees exceeds 2 0 % o f  the w indblow n trees, the standard  tim e 
tables for clearfelling should  be used to  o b ta in  tim es for those 
trees).

f. A ll cuts to  be m ade squarely across the stem  and  b u tts  to  be 
squared  off where necessary.

g. R oads and  rides to  be kept clear o f  lop and top, as directed by the 
supervisor.

h. S tum ps to  be treated  as soon as possible after cutting . (E xtra 
tim e is required  for stum p trea tm en t—see p arag rap h  7e.)

3 Tools and equipment (including safety equipm ent)
a. L ightw eight an ti-v ib ra tion  chainsaw , o f  an  approved  p a tte rn  and 

suitable for chainsaw  snedding, together w ith spares and  m ain 
tenance tools.

b. Fuel and oil cans.
c. B reaking b ar w here required .
d . L ogger’s harness, spring loaded logger’s tape (when prim ary  

conversion or m easurem ent a t stum p is required).
e. S tum p trea tm en t equipm ent.
f. P rotective clo th ing v iz :

Safety helm et BS 2826, 2095 or 5240.
Eye p ro tection .
E ar defenders.
G loves, inco rpo ra ting  ballistic nylon lining on back o f  left hand. 
N ylon  leg guard .
Safety boots, incorpora ting  inner ballistic nylon guard .

4 Allowances
T he follow ing allow ances are included in the O u tp u t G u id e :
a. F o r  contingencies and  w ork o ther th an  th a t actually  perform ed 

on individual trees, eg refuelling and  day-to-day  m ain tenance 
o f  the saw, clearing lop and to p  from  roads and rides, fetching 
tools and  supplies etc 31% o f  the  tim e actually  spent on felling 
and  snedding (table 6 A).
W here the use o f  an ex traction  m achine, carry ing  ou t p rim ary  
ex traction , causes unavo idab le  delays to  the fellers, the ‘o ther 
w o rk ’ allow ance is 45% o f the tim e actually  spent on  felling and 
snedding (table 6 B).
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b. F o r personal needs and  rest, 25% o f the to ta l w ork ing  tim e 
(table 6 A).
W hen the ‘o ther w o rk ’ allow ance increases to  45%, personal 
needs and  rest allow ance is decreased to  23%.
N .B . (i) A ny delays in excess o f  11 m inutes d u ra tio n  caused by 

the use o f  an  ex traction  m achine are no t included and 
should  be allow ed for separately.

(ii) M echanical b reakdow ns o f  the saw in excess o f  15 
m inutes are n o t included and should  be allow ed for 
separately.

(iii) Tim es for p rim ary  o r com plete ex traction  are excluded.
c. Paym ent for w orker ow ned chainsaw s should  be based on chain 

saw  utilisa tion  o f 70% w hen table 6 A is used and 65% for table 
6 B.

5 Method of using the Output Guide
a. Select the ap p ro p ria te  table.

U se tab le  6 A —W here com plete snedding in situ  is possible in 
safety (W orking  M ethod  1) or w here the use o f  an 
ex trac tion  m achine (W orking M ethods 2 and  3) 
does not cause delays in the felling and snedding 
operation .

Use table 6 B—W here the use o f  an ex traction  m achine (W orking 
M ethods 2 and  3) causes unavoidable delays in 
the felling and  snedding operation .

b. O b ta in  m ean tree volum e by a recognised and  locally agreed 
m e th o d .

c. R ead the stan d ard  tim e per tree for the correct species from  the 
ap p ro p ria te  tab le  and  m odify as necessary w ith reference to  
p a rag rap h  7.

E xam ple 1 
S itka spruce. M ean  tree volum e 0-29 m 3.
W ork ing  M ethod  2. E x trac tion  causing unavoidable  delays in felling 
and snedding opera tion .
Brashing percentage 70%. M oderately  difficult terrain .
Felling and  snedding tim e (from  table 6 B).

r  n -77  — 11-02 1
In te rp o la ted : 1 1 0 2 +   x 1 =  11-21 SM s per tree

A llow ance for m oderately  difficult terra in
(5%) (from  p arag rap h  7a) =  0-56 SM s per tree
A llow ance for b rash ing  (from  p arag rap h  7b)
9 0 % - 7 0 %  =  20% o f  0-75 SM s =  0 1 5  SM s per tree
A llow ance for stum p trea tm en t
(from  p arag rap h  7e) =  0-60 SM s per tree

T o ta l tim e =  12-52 SM s per tree
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E xam ple 2 
D ouglas fir. M ean  tree volum e 0-84m 3.
W ork ing  M ethod  3. M achine ex traction  does no t cause delays in 
felling and  snedding operation .
O ne m ultip le length saw log m easured, m arked  and  crosscut from  
each tree.
M ean  to p  d iam eter o f  sawlogs =  24 cm.
C onditions as show n in p arag rap h  1.
Felling  and  snedding tim e (from  table 6 A) =  14-68 SM s per tree
A llow ance for m easure, m ark  and  crosscut 
saw log (from  p arag rap h  7d).

0-79 — 0-70
x 4 0-77 SM s per treein te rp o la te d : 0-70 +

A llow ance for stum p treatm ent 
(from  p arag rap h  7e) =  0-80 SM s per tree

T o ta l tim e =  16-25 SM s per tree
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6A Standard times for clearing windblown trees
Trees com pletely snedded in situ w here possible in safety, o r if 
p rim ary  extracted  no unavoidable  delay occurring.

Volum e o f  
a verage  tree  

in m 3

S ta n d a rd  tim e  p e r  tree  in s ta n d a rd  m in u tes

S itk a  spruce N o rw a y  spruce D ou g las  fir

0 0 8 6-55 6-42 7-19
0 1 2 7-29 7-06 7-46
0 1 6 8- 01 7-71 7-75
0 - 2 0 8-73 8-33 8-09
0-24 9-43 8-95 8-47
0-28 1 0 - 1 2 9-56 8-89
0-32 10-81 10-15 9-32
0-36 11-48 10-73 9-75
0-40 12-13 11-29 1 0 - 2 0
0-44 12-79 11-84 10-65
0-48 13-41 12-36 1 1 - 1 0
0-52 14-03 1 2 - 8 8 11-54
0-56 14-64 13-38 11-97
0-60 15-23 13-86 12-42
0-64 15-80 14-32 12-82
0 - 6 8 16-34 14-74 13-22
0-72 16-88 15-15 13-60
0-76 17-41 15-55 13-98
0-80 17-91 15-92 14-36
0-84 18-39 16-26 14-68
0 - 8 8 18-86 16-60 15-02
0-92 19-31 16-90 15-34
0-96 19-72. 17-17 15-63
1 - 0 0 2 0 - 1 2 17-44 15-95
1 0 4 20-50 17-66 16-26
1-08 2 0 - 8 6 17-88 16-57
1 -12 21-19 18-06 16-86
1-16 21-50 18-21 17-13
1 - 20 21-80 18-36 17-41

In te rp o la te  as necessary.
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6B Standard times for clearing windblown trees
Trees p rim ary  ex tracted  w hole or in p a rt before snedding 
com pleted. The use o f  the ex traction  m achine causing unav o id 
able delays to  the felling and  snedding operation .

V olum e o f  
average  tree  

in

S ta n d a rd  tim e  p e r  tree  in s ta n d a rd  m in utes

S itk a  spru ce N o rw a y  spruce D o u g la s  f ir

0 0 8 7-13 6-99 7-83
0 - 1 2 7-94 7-69 8-13
0-16 8-72 8-40 8-44
0 - 2 0 9-51 9-07 8-81
0-24 10-27 9-75 9-23
0-28 1 1 - 0 2 10-41 9-69
0-32 11-77 11-05 10-15
0-36 12-50 11-69 10-62
0-40 13-22 12-30 1 1- 11
0-44 13-93 12-90 11-60
0-48 14-61 13-46 12-09
0-52 15-28 14-03 12-57
0-56 15-94 14-57 13-04
0-60 16-59 15-10 13-53
0-64 17-21 15-60 13-96
0 - 6 8 17-80 16-05 14-40
0-72 18-39 16-50 14-81
0-76 18-96 16-94 15-23
0-80 19-51 17-34 15-64
0-84 20-03 17-71 15-99
0 - 8 8 20-55 18-08 16-36
0-92 21-03 18-41 16-71
0-96 21-47 18-70 17-02
1 - 00 21-92 18-99 17-37
1-04 22-33 19-23 17-71
108 22-72 19-47 18-05
1 - 12 23-08 19-67 18-36
1-16 23-42 19-83 18-66
1 - 2 0 23-74 2 0 - 0 0 18-96

In te rp o la te  as necessary.
N .B . W here trees are partia lly  converted  at stum p, ex tra  tim e should  
be allow ed for m arking, m easuring and  crosscu tting  the saw logs— 
see p a rag rap h  7d.
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7 Modifications and variations to the Output Guide
N .B. These m odifications and  varia tions are only to  be applied  when 
the prevailing conditions or jo b  specification differ from  those listed 
in parag raphs 1 and 2 .
a. Ground conditions

W here g round  conditions are difficult because o f  rocks, deep 
drains or excessive steepness 

Add up to  10% in 5% steps.
F o r extrem ely difficult conditions 

Add 15%.
b. Brashing percentage

I f  the percentage o f  trees brashed is less th an  90% the brash ing  
o f  all m easurab le unbrashed  trees should  be allowed for. The 
tim e for chainsaw  brash ing  (or m inim al b rash ing  and  extra 
snedding) is 0-75 SM s per tree.

c. M easure and m ark sawlog lengths
W hen saw log lengths are m easured and  m arked  (but not crosscut), 
du ring  snedding using a logger’s tape for m easuring and  the 
chainsaw  for m ark ing  the trees

Add 0-45 stan d ard  m inutes per tree for each tim ber length 
m easured and m arked.

d. M easure, m ark and crosscut sawlog length
W hen a single or m ultip le saw log length is m easured, m arked 
and crosscut during  snedding m ake an  add ition  from  the 
follow ing ta b le :

M ean  lop  d ia m eter  
saw logs

Tim e p e r  sa w lo g

15 cm 0-64 SM s
2 0  cm 0-70 SM s
25 cm 0-79 SM s
30 cm 0-94 SM s
35 cm 116  SM s

e. Stum p treatm ent
F o r applying fungicide to  the stum p im m ediately after felling 
(including fetching chem icals, filling cans, etc)

Add 0-40 SM s per tree for trees up  to  0 1 8  m 3
Add 0-60 SM s per tree for trees from  0 1 8 m 3 to  0-72 m 3
Add 0-80 SM s per tree for trees over 0-72 m 3.
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A PPEN D IX

Recommended methods of working
R eference should  be m ade to  Leaflet 75, H arvesting  o f  W ind
blow n Trees, for fu rther discussion on m ethod  and  jo b  o rganisation  
and  safety aspects.
M ethods
1 (i) C u t off tree a t stum p ensuring stum p is m ade safe.

(ii) Sned tree com pletely in situ.
(iii) T rea t stum p, trim  bu tt, cut off top , etc as in norm al clear

felling.
2 (i) C u t off tree a t stum p ensuring stum p is m ade safe.

(ii) Sned tree to  safe lim it in situ.
(iii) P rim ary  ex tract tree clear o f  w indblow n tangle (abou t one 

tree length at least).
(iv) C om plete snedding.
(v) T rea t stum p, trim  bu tt, cut off top, etc as in norm al clear

felling.
3 (i) C u t off tree a t stum p, ensuring stum p is m ade safe.

(ii) Sned tree to  safe lim it in situ.
(iii) M easure  and crosscut saw log length(s) in situ.
(iv) E x trac t sawlog(s) to  roadside and  ex tract rem aining p a rt o f 

tree clear o f  w indblow n tangle (abou t one tree length at 
least).

(v) C om plete snedding.
(vi) T rea t stum p, trim  butt, cu t off top , etc as in norm al clear

felling.
N o te s :
(a) Safe lim it for snedding varies from  tree to  tree.
(b) M ethods 2 and  3 apply in principle to  b o th  trac to r  and  skyline 

ex traction  though  the o rganisation  o f  the  la tte r is m ore com plex.
(c) M ethods 2 and 3 m ay involve som e unavoidable  delay to  the 

feller in so far as he m ay have to  w ait for the ex traction  m achine 
to  rem ove the tree or p a rt tree from  the tangle, o r the rem oval 
o f  a second tree m ay interfere w ith him  as he w orks on a 
first tree. D elays are not inevitable w hen using these m ethods. 
T hey will depend on the natu re  o f  the blow, the type o f  tree, 
ex traction  m ethod , etc.
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Standard Times for Chainsaw Crosscutting 
Using a Measuring Bar

Section X IX

N o 21

1 Conditions
T he stan d ard  tim es apply t o :
a. C onversion o f  recently felled conifer poles in to  billets w here there 

is a to lerance on length (eg pulpw ood etc) and sawlogs if  these 
have no t already been cu t at stum p.

b. Poles in stacks o f  up  to  100 poles.
c. M ajority  o f  poles lying the sam e way (ie b u tts  together b u t no t 

necessarily lined up).
d. Poles to  be in an acceptable cond ition  to  m eet the  specifications, 

ie:
(i) R o o t spurs taken  off.
(ii) C lean snedding w ith no  brash ing  snags.

e. Poles parallel w ith road .
f. O ne-m an w orking.

2 Job specification
The stan d ard  tim es are for the follow ing w o rk :
a. (i) M easuring  and  rem oval o f  one or m ore sawlogs an d  cu tting

the rem aining piece in to  billets.
(ii) C u tting  in to  billets the rem ainder o f  a pole after a saw log has 

been cu t a t stum p.
b. All cuts to  be m ade squarely across the pole.
c. T ops and  o ther w aste to  be disposed o f  as directed  by the 

supervisor.
d. 1 -2 m  pulpwood:

(i) D im en sio n s:
Bar setting : IT 5 m .
L ength : l-2 m  w ith to lerance dow n to T im .
D iam eter: 9cm  m inim um  U B —41 cm m axim um  b u tt U B . 
N o t m ore th an  5 cm tap er on  any  one billet.

(ii) S tacking:
C om plete  stacking as directed  by the supervisor.
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e. 2 -2/77 pulpwood:
(i) D im en sio n s:

Bar setting: 1 -lm .
N .B . The m ethod  is to  m ake a nick a t M m  and  cu t the 
billet a t twice this, ie at 2 - 2  m  to  m eet the length specification 
o f  2-3m  w ith a to lerance dow n to  1 -8 m.
D iam eter: 6-5cm  m inim um  U B —40cm  m axim um  b u tt OB.

(ii) S tacking:
Billets to  be stacked on bearers w ith ends flush together and 
a t right angles to  the road  for subsequent loading by 
hydraulic grapple.

f. Tim ber:
(i) D im en sio n s:

T im ber to  be cu t oflf a t 14cm top  d iam eter UB.
(ii) S tacking:

Logs to  be rolled to  side o f  road.

3 Tools and equipment (including safety equipm ent)
a. C hainsaw  w ith ap p ro p ria te  guidebar length—w here the m easur

ing b a r a ttach m en t takes up som e o f the length o f  the b lade, the 
gu idebar length should  be:
Sawlogs 14cm diam eter m axim um : guidebar a t least 30cm . 
Sawlogs above 14cm diam eter: guidebar a t least 40cm .

b. Spares, too l kit and fuel cans for chainsaw .
c. M easuring  b a r o f  a type th a t swings either side o f  saw.
d. P rotective clo th ing viz:

Safety helm et BS 2826, 2095 or 5240.
Eye pro tection .
E ar defenders.
G loves, incorpora ting  ballistic nylon lining on back o f  left hand . 
N ylon leg guard .
Safety boots, incorpora ting  inner ballistic nylon guard .

e. Spring loaded tape  and  harness for m easuring tim ber.
f. 1 m  long hand led  hoo k ero o n  for stacking 2 -2 m  billets.
g. Spring loaded h and  tongs or pu lphook  for stacking 1-2m billets.

4 Allowances
Included in the standard time
a. C ontingencies and  o ther w ork, eg general p rep ara tio n , start, 

refuel and  m ain ta in  chainsaw , fixing and  checking the m easuring 
ba r, m ino r trim m ing o f  poles etc, 2 0 % o f  the tim e spent on 
crosscu tting  and  stacking.
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b. P ersonal needs and  rest:
2-2 m billets 22-24%  o f  the to ta l w orking tim e, according to  pole 
size.
1-2 m  billets 24-32%  o f the  to ta l w orking tim e, according to  pole 
size.

To be included in the price per standard minute
c. T he ap p ro p ria te  incentive allow ance.

5 Method of selecting the standard time
a. Where all conversion is at roadside 

O ne o f  the  follow ing m ethods:
(i) T he norm al ta riff o f  the com partm en t (see F C  Booklet N o 

36) w hen using the stan d ard  tim e tab le  based  on volum e 
(table 6 A).

(ii) A ran d o m  sam ple o f  n o t less than  30 poles from  roadside 
stacks, m easured to  7 cm to p  d iam eter, w hen using the 
stan d ard  tim e tab le  based on length, or w here no assessm ent 
o f  stand  volum e has been m ade (table 6 B).

b. Where logs have been removed at stump  
O ne o f  the follow ing m e th o d s :
(i) A  random  sam ple o f  no t less th an  30 poles from  roadside 

stacks, m easured to  7 cm to p  diam eter.
. (ii) M easure the sawlogs cu t a t stum p, deduct from  the to ta l 

s tand  volum e, and divide the rem aining volum e by the 
num ber o f  poles to  be crosscut.

6A Standard times for crosscutting poles at roadside using 
chainsaw and measuring bar

By volum e

M ea n  p o le  I -2 m  b ille ts  2 -2 m  b ille ts
volum e

( m 1) S M s  p e r  p o le  to  m easu re, c rosscu t, s ta ck

•06 1-8 2 - 0
•07 2 - 0 2-1

•08 2 - 2 2 - 2

•09 2-4 2-3
•10 2 - 6 2-4
•11 2 - 8 2 - 6

•12 2-9 2-7
•13 3-1 2 -8
•14 3-2 2-9
•15 3-4 3 0
•16 3-5 3-1
■17 3-7 3-2
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6A— continued

M ea n  p o le  l -2 m  b ille ts  2 -2 m  b ille ts
volum e

( in3) S M s  p e r  p o le  to  m easu re, crosscu t, s ta ck

•18 3-8 3-3
•19 4-0 3-4
■20 41 3-5
•22 4-3 3-7
■24 4-5 3-8
•26 — • 3-9
•28 — 4 0
•30 — 4-1
•32 — 4-2
•36 — 4-3
•44 — 4-5

6B Standard times for crosscutting poles at roadside using 
chainsaw and measuring bar

By length

M ea n  p o le  l - 2 m  b ille ts  2 -2 m  b ille ts
length

(m )  S M s  p e r  p o le  to  m easu re, c rosscu t, s ta c k

6- 0 2 - 2 —

6-5 2-4 —

7-0 2 - 6 2-4
7-5 2 - 8 2 - 6

8 - 0 3-0 2 - 8
8-5 3-2 3-0
9 0 3-4 3-2
9-5 3-6 3-4

1 0 0 3-8 3-6
10-5 4-0 3-7
1 1 0 4-2 3-8
1 2 - 0 — 4-0
13-0 — 4-1
14-0 — 4-2
160 — 4-3
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N .B . These m odifications and  varia tions are only to  be applied  when 
the prevailing conditions or jo b  specification differ from  those listed 
in parag raphs 1 and  2 .
a. Excessively dirty poles

W hen the extracted  poles are excessively m uddy resulting in 
ex tra  sharpening  o f  the saw ’s chain 

Add up  to  10% (in steps o f  5%)
It should  be stressed th a t frequent light sharpening  (tak ing  abo u t 
3 m inutes) is preferable to  a lengthy opera tion  a t longer intervals.

b. Distance between stacks
Included in the s tan d ard  tim es is an  allow ance to  cater for 
w alking betw een stacks 25 m etres apart. W here stacks are in 
excess o f  this 

Add 5% per 100 m etres
c. S ize  o f  stacks (2-2m  billets)

W here the num ber o f  poles per stack (presented parallel to  road) 
exceeds 1 0 0  

Add up to  15% (in steps o f  5%)
d. M a rk  I book timber

F o r each piece o f  tim ber m arked 
Add 0-8 stan d ard  m inutes 

F o r each piece o f  tim ber m arked  and  entered in a book  
Add 1 ■ 1 s tan d ard  m inutes

7 M odifications and variations to  the standard times
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Standard Times for Chainsaw Crosscutting 
at Roadside (Measuring W ith a Rod and 
Scribe)
South Wales

Section X IX

N o 26

1 Conditions
The s tan d ard  times apply to  the following conditions:
a. C rosscutting  conifer species a t roadside.
b. Poles in an acceptable cond ition  to  m eet the p roduct specification, 

ie ro o t spurs taken  off and  clean snedded w ith only occasional 
stubs or branches to  be rem oved during  crosscutting  (bu t see 
p arag rap h  7b).

c. Poles stacked parallel to  the road  on bearers.
d. Stacks o f  up to  approxim ately  120 poles for poles o f  less than  

0-2m 3 average volum e and up  to  30 poles per stack for poles 
o f  0  2  m 3 and  over.

e. O ne-m an w orking (see A ppendix  I for w orking m ethod).

2 Job Specification
The stan d ard  tim es are for the following w o rk :
a. P roduct mixes are com binations o f  the follow ing:

(i) M illw ood o f  set lengths w ith a m inim um  to p  d iam eter o f 
16cm under bark .

(ii) C hipper logs—lengths l-85m , 2 T 5 m , 2-46m , 2-76m , 3-07m 
w ith a to p  d iam eter under b a rk  o f  13-18cm.

(iii) P itw ood cu t to  South  W ales sizes.
N o te:  l - 2 m pulpw ood is no t included in the tables in parag raph  
6 , bu t for recom m endations see p a rag rap h  7f.

b. All saw cuts to  be m ade squarely across the pole.
c. All produce, except m illw ood, to be stacked suitably for 

m echanical loading. (If  m illw ood needs to  be m oved see p a ra 
graph  7g.)

d. R oads and  dra ins to  be left clear o f  all b rash  and  waste.
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3 Tools and equipment (including safety equipm ent)
a. L ightw eight AV chainsaw  (with a cubic capacity  o f  approxim ately  

6 8  cc) w ith m ain tenance tools.
N ote:  I f  a lower capacity  saw is used see p a rag rap h  7h.
b. Fuel cans.
c. R ule for m easuring to p  diam eters.
d. M easuring  rod  and scribe.
e. Felt m arkers or crayons.
f. O ne or tw o pulp  hooks (for stacking pitw ood and pulpw ood) and 

one tim ber tongs (for m oving larger produce).
g. B reaking b a r w ith can t-hook  a ttachm en t (for m oving m illw ood 

du ring  m easure and  m ark).
h. P rotective clo thing viz:

Safety helm et BS 2826, 2095 or 5240.
Eye p ro tection .
E ar defenders.
G loves, incorpora ting  ballistic nylon lining on back o f  left hand. 
N ylon leg guard . 1
Safety boots, incorpora ting  inner ballistic nylon guard .

4 Allowances
Included in the standard times
a. C ontingencies and  o ther w o rk :

(i) F o r contingencies and  w ork o ther th an  w alk and prepare, 
m easure and  crosscut, eg too l m aintenance, m oving poles, 
w alking between stacks etc, 54% o f the tim e spent on walk 
and  prepare, m easure and crosscut.

(ii) F o r  contingencies and w ork o ther than  stacking, eg tidy 
stacks, w alk betw een stacks etc, 14% o f  the tim e spent on 
stacking.

b. Personal needs and rest:
(i) F o r  w alk and  prepare, m easure and crosscut, 23% o f  the 

to ta l w ork ing  tim e for these operations.
(ii) F o r  stacking, from  19% to  49% o f  the to ta l stack ing  tim e 

accord ing  to  the volum es o f  the pieces stacked.
To be included in the price per standard m inute
c. The ap p ro p ria te  incentive allow ance.

5 Method of selecting the standard time
a. Time per po le— tables 6 (a ) (i)  and 6 (a )  (ii)

T able 6 (a) (i) gives s tan d ard  tim es for w alk and p repare, m easure 
and  crosscut per pole. T o  o b ta in  the stan d ard  tim e, the m ean 
volum e and the m ean num ber o f  pieces cu t per pole are  required.
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T he m ean volum e will norm ally  be the tariff volum e (see FC  
B ooklet N o  36) unless prim ary  conversion o f  m illw ood has been 
done a t stum p. F o r guidance in determ ining m illw ood conten t 
see A ppendix  III.
T he m ean num ber o f  pieces cut per pole can only be calculated 
accurately  at the end o f  the jo b  by dividing to ta l num ber o f 
pieces by to ta l num ber o f  poles. A lternatively  sam ples can be 
taken  during  w orking bu t for accuracy they need to  be spread 
th rough  the crop.
It is suggested th a t, unless the superv isor’s experience suggests 
otherw ise, the m ean figure in colum n 3 m ay be taken  as a 
sta rting  po in t and  ad justm en t can be m ade to  the stan d ard  times 
as in fo rm ation  on the num ber o f  pieces is gathered.
N o te :  I f  the m ean num ber o f  pieces per pole differs from  th a t 
in co lum n 3 o f the table add  o r subtract 0-045 stan d ard  m inutes 
for each ten th  o f  a piece different from  the tabu la ted  m ean 
num ber o f  pieces.
T able 6 (a) (ii) gives stan d ard  tim es for stacking.
T o  o b ta in  the standard  tim e for stacking per pole, m ean num ber 
o f  pieces stacked per pole, and m ean volum e o f the pieces 
stacked are required .
Where no m illwood is produced  this sim ply m eans dividing the 
original pole volum e by the num ber o f  pieces cut per pole. The 
standard  tim e for stacking app rop ria te  to  this m ean volum e per 
piece is then selected from  table 6 (a)(ii); the standard  tim e per 
pole is ob tained  by m ultiplying this figure by the m ean  num ber 
q f  pieces per pole (see exam ple 1 in A ppendix  II).
Where m illwood is produced  the m ean pole volum e m ust be 
reduced by the to ta l volum e o f m illw ood cu t per pole before 
table 6 (a) (ii) is used and the num ber o f  pieces m ust be reduced 
by the num ber o f  m illw ood pieces cut per pole. (See exam ple 2 
in A ppendix  II.)

b. Time per p iece— tables 6 (b ) ( i), 6 (b ) ( ii) and 6 (b )  ( iii)
Table 6(b)  (i) Standard tim e per piece by volume fo r  walk and  
prepare, measure, crosscut and stack.
T he u n d erb ark  volum e per piece in each size o f  p roduce 
(excepting m illw ood) is required.
Table 6 ( b )  (i i) Standard time per piece by length and top 
diameter ( U B) fo r  walk and prepare, measure, crosscut and stack. 
Lengths and  to p  diam eters (UB) o f  p itw ood and ch ipper log 
pieces are required.
Table 6 ( b )  (iii) Standard time per m illwood piece fo r  walk and 
prepare, measure and crosscut.
Lengths and  to p  diam eters (UB) o f  m illw ood pieces are required .
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6A(i) Standard time per pole for walk and prepare, measure 
and crosscut

Volum e o f  p o le  
in m 3 
( O B )

S ta n d a rd  lim e  
in

s ta n d a rd  m in u tes

M ean  num ber  
o f  p ie c es  
p e r  p o le

0 - 0 2 1-81 4-6
0-04 2 - 0 0 4-9
0-06 2-23 51
0-08 2-47 5-4
0 - 1 0 2-69 5-7
0 - 1 2 2-89 5-9
0-14 3-09 6-1
0-16 3-29 6-3
0-18 3-50 6 - 6

0 - 2 0 3-70 6 -8

0 - 2 2 3-90 6-9
0-24 4-10 7-1
0-26 4-30 7-3
0-28 4-49 7-4
0-30 4-67 7-6
0-32 4-85 7-7
0-34 5-04 7-8
0-36 5-22 8 - 0
0-38 5-39 8-1

0-40 5-57 8 - 2
0-42 5-74 8-3
0-44 5-90 8-4
0-46 6-06 8-5
0-48 6 - 2 2 8-5
0-50 6-37 8 - 6

0-54 6 - 6 8 8-7
0-58 6-98 8-8
0-62 7-24 8-9
0 - 6 6 7-51 9-0
0-70 7-77 9-0
0-74 7-96 9 0
0-78 8-16 9-0
0-82 8-35 8-9
0 - 8 6 8-51 8 -8

0-90 8-65 8-7
0-94 8-78 8 - 6
0-98 8 - 8 8 8-5

A d d  or subtract 0-045 stan d ard  m inutes for each ten th  o f  a piece m ore 
or less th an  the m ean  num ber o f  pieces show n in co lum n 3.
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6A(ii) S tandard  time per mean piece for stacking

Piece  volume S ta n d a rd  t im e
in m 3 in
( O B )  s ta n d a r d  m in ute s

0-008 0-27
0 0 1 0 0-28
0 - 0 1 2 0-29
0-014 0-29
0-016 0-30
0-018 0-31
0  0 2 0 0-32
0 - 0 2 2 0-33
0-024 0-34
0-026 0-35
0-028 0-36
0-030 0-38
0-032 0-39
0-034 0-40
0-036 0-41
0-038 0-43
0-040 0-45
0-042 0-46
0-044 0-48
0-046 0-49
0-048 0-51
0-050 0-52
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6 B(i) Standard time per piece fo r  walk and prepare, measure, 
crosscut and stack

S tandard  tim e per piece by volume for crosscutting a t roadside

P iec e  vo lume  
in m 3 
( U B )

S ta n d a r d  t im e  
in

s ta n d a r d  m in ute s

0-004 0-70
0-006 0-72
0-008 0-74
0 - 0 1 0 0-76
0 - 0 1 2 0-79
0-014 0-81
0-016 0-84
0-018 0 - 8 6

0 - 0 2 0 0 - 8 8

0 - 0 2 2 0-91
0-024 0-93
0-026 0-95
0-028 0-98
0-030 1-01
0-032 1-03
0-034 1-06
0-036 1-08
0-038 1 -1 0

0-040 1-13
0-042 1-16
0-044 1-18
0-046 1-21

0-048 1-23
0-050 1-26
0-052 1-29
0-054 1-31
0-058 1-36
0-062 1-42
0-066 1-48
0-070 1-54
0-074 1-60
0-078 1 -6 6
0-082 1-73
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6 B(ii) Standard tim e per piece fo r  walk and prepare, measure, 
crosscut and stack

Since p itw ood  is a p redeterm ined specification the following 
s tan d ard  tim e per piece by p itw ood specification is given (derived 
from  tab le  6 (b) (i)).

S tandard  time per piece for crosscutting a t roadside

P i tw o o d  s ize  
in m m

Volume  
in m 3

Time  
p e r  p iece  

in s ta n d a r d  
min ute s

P i tw o o d  s ize  
in m m

Volume  
in m 3

Time  
p e r  p iece  

in s ta n d a r d  
min utes

900 x 70 0-004 0-70 1,500 x 130 0-023 0-92
1,050 x 70 0-005 0-71 1,500 x 140 0-026 0-95
1,050 x  80 0-006 0-72 1 ,500x 150 0-030 1-01
1,050 x  90 0-008 0-74 1,500 x 160 0-034 106
1,050 x 100 0-009 0-75 1,500 x 170 0-038 1 -1 0
1,050 x  110 0 - 0 1 1 0-77 1,650 x 130 0-025 0-94
1,200 x  90 0-009 0-75 1 ,800x 150 0-037 1-09
1 , 2 0 0  x 1 0 0 0 - 0 1 1 0-77 1,800 x 160 0-041 1-14
1,200 x 130 0-018 0 - 8 6 1,950 x 140 0-035 1-07
1,350 x 70 0-006 0-72 1,950 x 150 0-040 1-13
1,350 x 80 0-008 0-74 1,950 x 160 0-045 1-19
1,350 x 90 0 - 0 1 0 0-76 1,950 x 170 0-051 1-27
1,350 x 100 0 - 0 1 2 0-79 2,250 x 150 0-047 1 -2 2
1,350 x 110 0-015 0-82 2,700 x 150 0-058 1-36
1,350 x 120 0-017 0-85 2,700 x 160 0-066 1-48
1,350 x 130 0 - 0 2 0 0 - 8 8 2,700 x 170 0-073 1-58
1,500 x 120 0 - 0 2 0 0 - 8 8 2,700 x 180 0-082 1-73

Standard time per piece fo r chipper l o g s

Length Top  d ia m e te r  ( U B )  in cm

in m
13 14 15 16 17 18

1-85 1-07 1-13 1-15 1-19 1-29 1-39
2-15 1-13 1-19 1-23 1-32 1-42 1-54
2-46 1-19 1-26 1-32 1-39 1-54 1-69
2-76 1-26 1-39 1-46 1-54 1-69
3-07 1-32 1-45 1-54 1-69
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N .B . These m odifications and  varia tions are only to  be applied when 
the prevailing conditions or jo b  specification differ from  those listed 
in parag raphs 1 and 2 .
a. D irty poles

W hen poles are excessively gritty  resulting in ex tra  sharpening 
o f  the chain

Add 5% to  the to ta l s tan d ard  tim e per pole or piece when 
using tables 6 (a) (i), 6 (b) (i) and  6 (b) (ii)

Add 10% to  the to ta l standard  tim e per piece w hen using 
tables 6 (b) (iii)

b. E xtra  snedding
W here ex tra  snedding is necessary during  crosscutting

Add 5% to  the to ta l s tan d ard  tim e per pole or piece when 
using tables 6 (a) (i), 6 (b) (i) and  6 (b) (ii)

Add 10% to the to ta l s tan d ard  tim e per piece when using 
table 6 (b) (iii)

(E xtra  snedding is usually  required  w here large poles are de
liberately left un tu rn ed  a t the felling and  snedding stage.)

c. Taking up produce ( other than millwood)
(i) W hen using table 6 (a) (ii)

F o r coun ting  and record ing  the num bers o f  pieces o f  each
specification o f  produce
Add 12^% to  the standard  tim e for stacking.

(ii) W hen using table 6 (b) (i) o r 6 (b) (ii)
F o r coun ting  and record ing  the num bers o f  pieces o f  each
specification o f  produce
Add 5% to  the to ta l standard  tim e per piece.

d. M easuring, m arking and booking millwood pieces
F o r m easuring to p  diam eters (UB), m ark ing  these to p  diam eters 
on the log w ith a crayon  or felt m arker and  en tering  the 
in fo rm ation  in a book  or on a form  as required 

Add 0-50 stan d ard  m inutes per piece.

e. R estricted  slacking
N orm ally  w hen crosscu tting  a pile o f  poles the average distance 
p roduce is m oved for stack ing  is no t m ore th an  approxim ately  
3 m etres. I f  on average produce  has to  be m oved further, additions 
up to  those indicated below  are suggested.
(i) W hen using either tab le  6 (b) (i) o r 6 (b) (ii)

Add 5% for pieces up  to  0-02 cubic m etres
Add 10% for pieces from  0 02 cubic m etres to  0-05 cubic 

m etres
Add 20% for pieces g reater th an  0-05 cubic m etres

(ii) W hen using tab le  6 (a) (ii)
Add 15% if the m ean piece is below  0-02 cubic m etres

M odifications and variations to the standard times



Add 20% if the m ean piece is betw een 0-02 cubic m etres and 
0-03 cubic m etres 

Add 25% if the m ean piece is greater th an  0-03 cubic m etres
f. Production o f  l-2 m  pulpwood

T he follow ing recom m endation  applies only to  pulpw ood (length
1-2 m etres to  11 m etres with a top  diam eter range o f  9 to  12 
centim etres under bark) cut in con junction  w ith chipper logs and 
p itw ood, or m illw ood, chipper logs and p itw ood.
F o r each pulpw ood billet cut 
Subtract 0 1 5  standard  m inutes
N o te :  W here the object is m axim um  p ro duc tion  o f  l-2m  
pulpw ood, reference should be m ade to the table for crosscutting  
using a m easuring b a r (X IX /21).

g. M inim um  m ovem ent o f  m illwood pieces
I f  it is necessary to  m ove m illw ood pieces by hand  so tha t traffic 
is no t im peded
Add 0-20 s tan d ard  m inutes per m illw ood piece m oved (when 

m ovem ent o f  m illw ood is by rolling it to  the side o f  the 
road).

h. Use o f  saws o f  less than 68 cc
I f  a low er pow ered saw such as a Jonsered 621 (56 cc) or 
H u sqvarna  160S (58 cc) is used for crosscutting , m ake the 
follow ing additions to  the stan d ard  tim es:
(i) W hen using table 6 (b) (iii) add to  the stan d ard  tim e per piece 

as indicated below :
D iam eter o f  saw cut Addition in standard

(ii) W hen using table 6 (a) (i)
Add 5% if the m ean pole is betw een 0-40 cubic m etres and 

0-80 cubic m etres 
Add 10% if the m ean pole is g reater th an  0-80 cubic m etres

Presentation of poles for crosscutting and recommended 
working method

Presentation o f  poles fo r  crosscutting
1. Poles parallel to  the road .
2. Poles on bearers.
3. P resen ta tion  m ust be all tips o r all bu tts together so th a t cut

in centimetres
Less th an  25 

25-29 
30-34 
35-39 

40 and over

minutes per piece  
0
0-05
0-07
0-10
0-12

A PPEN D IX  I
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pieces lie approxim ately  opposite  stacked pieces o f  the sam e size. 
4. W here ex traction  and crosscutting are carried  ou t sim ultaneously 

a grid m ay be constructed . Studies indicate a saving in cross
cu tting  tim e w hen a grid is used.

R ecom m ended working m ethod ( one-man working)
1. Pick up  m easuring rod  and  scribe.
2. W alk  to  stack.
3. M easure from  b u tt end and  scribe as m any pieces as possible in 

the stack.
4. A side m easuring rod and  scribe.
5. Pick up  saw.
6 . W alk  to  stack.
7. C rosscu tt scribed pieces.
8 . P u t aside saw.
9. Stack crosscut pieces.

R epeat sequence until stack is com pleted.
N o te :

(i) S tacking o f  m illw ood pieces is no t included in the standard  
times.

(ii) Pieces in excess o f  0-05 m 3 in volum e should  be rolled or lifted 
one end a t a tim e on to  the stack.

A PPEN D IX  II

Method of selecting the standard time
E xam ple 1 

A verage pole from  ta r iff= 0 -1 4 m 3 
M ean num ber o f  pieces cu t per pole =  5-3
Standard tim e fo r  measure and crosscut per pole 
=  S tandard  tim e from  6 (a)(i) for 0-14m 3 m inus ad justm en t for 

num ber o f  pieces cut 
=  3 09 stan d ard  m inutes —[0-045 x (6-1 — 5-3)] s tan d ard  m inutes 
=  3 09 s tan d ard  m inutes —(0 045 x 8 ) standard  m inutes 
=  3 09 —0-36 s tan d ard  m inutes 
=  2-73 s tan d ard  m inutes
Standard tim e fo r  stacking  (for a pole from  w hich no  tim ber is 
produced)
M ean volum e per piece stacked 

average pole volum e from  tariff

m ean num ber o f  pieces cu t 
0 1 4 m 3

= ------------  =  0-026 m 3
5-3
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S tandard  tim e for stacking per piece from  table 6 (a) (ii)
=  0-35 s tan d ard  m inutes 
S tandard  tim e for stacking per pole 
=  0-35 x 5-3 stan d ard  m inutes 
=  1-85 s tan d ard  m inutes
T ota l s tan d ard  tim e per pole =  standard  tim e for m easure and  cross
cu t plus stan d ard  tim e for stacking 
=  2-73+1-85
T o ta l s tan d ard  tim e per pole =  4-58 standard  m inutes

E xam ple 2 
A verage pole volum e from  ta riff= 0 -5 9 m 3 
M ean num ber o f  pieces cut per pole (assessed) =  9-9 pieces 
T o ta l volum e o f  m illw ood per p o le = 0 -4 5 m 3 
T otal num ber o f  pieces o f  m illw ood per pole =  4-6 pieces
Standard tim e for measure and crosscut
=  S tan d ard  tim e from  6 (a)(i) for 0-59m 3 plus ad justm en t for num ber 

o f  pieces cut 
=  7-03 +(0-045 x  10) standard  m inutes 
=  7-03 +  0-45 s tan d ard  m inutes 
=  7-48 s tan d ard  m inutes 
Standard tim e fo r  stacking  
M ean  volum e per piece stacked

m ean pole volum e m inus m illw ood volum e

assessed num ber o f  pieces m inus m illw ood pieces per pole 
0 -5 9 -0 -4 5  0-14

S tan d ard  tim e for stacking per piece from  table 6 (a) (ii)
=  0-35 stan d ard  m inutes 
S tan d ard  tim e for stacking per pole 
=  0-35 x  5-3 s tan d ard  m inutes 
=  1-85 s tan d ard  m inutes
T ota l s tan d ard  tim e per pole =  stan d ard  tim e for m easure and cross
cu t plus s tan d ard  tim e for stacking 
=  7-48 +  1-85 stan d ard  m inutes 
=  9-33 s tan d ard  m inutes

A PPEN D IX  III

A method of assessing timber volume and number of pieces of 
millwood per tree
1. Tables 1 and 2 are  tree assortm en t tables giving length to  top  

d iam eter u n d erb ark  o f  16 and  18 cm respectively for trees o f 
various b reast height d iam eter classes and  by height classes
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(height class 18 m eans trees w ith to ta l heights betw een 16| and 
19| m etres etc).

2. Tables 3 and  4 show  the volum e in cubic m etres by m illw ood 
length and  tree height class for to p  diam eters u n d erb ark  o f  16 
and  18 cm respectively.
N otes:
(i) Tables 1, 2, 3 and  4. T he to p  diam eter u n d erb ark  is the 

d iam eter to  w hich m illw ood is cut.
(ii) Tables 1, 2, 3 and  4. The height class refers to  the  overall 

height o f  the tree. T he m ost accurate m ethod  o f  finding the 
height o f  each size o f  tree is by m aking  com parison  with 
the sam ple trees on the U 15 (D) using lengths to  7 cm w hich 
are  show n in brackets under the height classes on the tables. 
A lternatively, assess the  to ta l height o f  the trees to  be felled 
and d ro p  a class to  ob ta in  a figure for the m ean tree which 
is qu icker bu t less accurate.

(iii) Tables 1 and 2. T he b reast height d iam eter class is taken  
from  the girth ing record  (C) on the U15 (tariff sheet).

3. M ethod  o f  working
(i) F o r each size o f  tree on the g irth ing record  on the U 15 (C) 

read the length to  the required  underbark  top  d iam eter from  
the ap p ro p ria te  table (1 or 2 ) against the ap p ro p ria te  breast 
height d iam eter and  tree height class.

(ii) F rom  the length so ob tained  assess the num ber and lengths 
o f  pieces o f  m illw ood th a t can be cut from  each size o f  tree 
and add  their lengths together to  ob ta in  the length o f  tim ber 
to be ob tained  from  the tree, w hich may be the sam e as, or 
less th an  the length ob tained  from  the table.

(iii) U sing the length o f  m illw ood in each size o f  tree o b ta in  its 
volum e from  table 3 or 4 as ap p rop ria te , using the sam e tree 
height class (or height to  7 cm) as in p arag rap h  1.

(iv) F o r each b reast height d iam eter size o f  tree m ultiply the 
num ber o f  pieces o f  tim ber and the volum e o f  tim ber in the 
tree by the num ber o f  trees o f  th a t size in the stand . Sum  the 
to ta l num ber o f  pieces and  the to ta l volum e o f tim ber in all 
the trees to  be felled and  divide each to ta l by the num ber o f 
trees to  o b ta in  the m ean num ber o f  pieces and  the m ean 
volum e o f  tim ber per tree.

Exam ple
M illw ood specifications
1. 1-85 m etres in length w ith a to p  d iam eter o f  16cm  u n d erb ark  or 

m ore.
2. 2-65 m etres in length w ith a to p  d iam eter o f  16cm u n d erb ark  or 

m ore.
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Breast
height

dia
cm

Number
o f

trees

Height
class

in
metres

Lengths 
to 

16 cm 
under
bark 

in metres

Esti
m ated  

numbers 
o f  pieces 

per 
pole

Total 
length o f  

esti
mated  
pieces 
in m

Vol. o f  
esti

mated  
pieces in 

pole 
(m V

Total 
number 

o f  pieces 
in BH  

dia class 
( 2 x 5 )

Total 
volume 
in BH  

dia class 
(m 3) 

(2  x 7)

(I) (2) (3) (4) (5) (6) (7) (8 ) ■ (9)

20 5 18 5-3 2(2x2-65) 5-3 0-149 10 0-745
21
22 7 18 7-1 3(1 x 2-65) 

(2 x  1-85)
6-4 0-182 21 1-274

23 8 18 7-9 3(2x2-65) 
(1 x 1-85)

7-2 0-215 24 1-720

24 10 18 8-5 4(1 x 2-65) 
(3 x  1-85)

8-2 0-272 40 2-720

25 14 18 9-1 4(2x2-65) 
(2 x  1-85)

9-0 0-325 56 4-550

26 20 18 9-6 4(2 x 2-65) 
(2 x  1-85)

9-0 0-325 80 6-500

27 22 18 10-0 4(3 x 2-65) 
(1 x 1-85)

9-8 0-392 88 8-624

28 15 18 10-4 4(3x2-65) 
(1 x  1-85)

9-8 0-392 60 5-880

29 7 18 10-7 4(4x2-65) 10-6 0-472 28 3-304
30 6 18 11-0 4(4x2-65) 10-6 0-472 24 2-832
31 5 18 11-3 5(2x2-65) 

(3 x  1-85)
10-9 0-508 25 2-540

32

T otal

1

120

18 11-5 5(2 x 2-65) 
(3 x 1 -85)

10-9 0-508 5

461

0-508

41-197

T o ta l volum e o f  m illw ood per tree =
T o ta l col 9 41-197

N um ber o f  pieces o f  millwood per tree =

T o ta l col 2 

T o ta l col

120 

461

T otal col 2 ~~ 120

=  0-343

=  3-84

N o t e s : 
C olum n 1 
C olum n 2 
C olum n 4

C olum n 5

C olum n 6 
C olum n 7

C olum n 8 
C olum n 9

T aken  directly from  G irth ing  R ecord (U 15(c)).
T aken  directly from  G irth ing  R ecord (U  15(c)).
F rom  table 1 (breast height d iam eter and appropria te  height 
class).
P robable  u tilisation  o f the length according to  the millwood 
specifications (figures in brackets are an exp lanation  o f  the 
num ber o f  pieces).
The to ta l length o f the pieces in colum n 5.
F rom  table 3 (the appropria te  volum e for the length quoted  in 
colum n 6 according to  height class).
C olum n 5 m ultiplied by colum n 2.
C olum n 7 m ultiplied by colum n 2.
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TABLE 1

General tree assortm ent table fo r  conifers 
Lengths to various top diameters underbark

Under
bark  

top  diet 
( in cm  )

Breast  
height  

dia  class  
( in cm  )

H eigh t  class in m e tres  ( height to  7 cm in b r a c k e t s )

9
(6 -5 )

12
(9 -5 )

15
( 1 2 )

18
( 1 5 )

21
( 1 8 )

24
( 2 1 )

27
( 2 4 )

30
( 2 7 )

33
( 3 0 )

36
( 3 3 )

16 20 2-7 3-3 4-5 5-3 6-3 8-0
21 3 1 3-9 5 1 6-3 7-3 9-2
22 3-5 4-4 5-7 7-1 8-3 10-3
23 3-8 4-9 6-3 7-9 9-2 11-4
24 4-3 5-3 6-8 8-5 10-0 12-3
25 4-6 5-8 7-3 9 1 10 7 1 3 0
26 6-2 7-7 9-6 11-3 13-7
27 6-5 8 0 10-0 11-8 14-2
28 6-8 8-4 10-4 12-2 14-7
29 7 1 8-7 10-7 12-6 15-1
30 7-3 9 0 11-0 13-0 15-5 17-5 20-0
31 9-2 11-3 13-3 15-8 17-8 20-3
32 9-4 11-5 13-6 16-1 18-1 20-6

. 33 9-6 11 7 13 9 16-4 18-4 20-9
34 9-8 11 9 14-2 16-6 18-7 21-2
35 10-0 12 1 14-4 16 8 18 9 21-4
36 10-2 12-3 14-6 17-0 19-1 21-6
37 10-4 12 4 14-8 17-2 19 3 21-8
38 10-5 12 6 14-9 17-3 19-5 22-0
39 10-6 12-7 15-0 17-4 19-7 22-2
40 10-8 12-8 15-1 17-5 19-8 22-4 24-8 28-1
41 15-2 17-6 2 0 0 22-5 2 5 0 28-3
42 15 2 17-7 20 1 22-7 25-2 28-5
43 15-3 17-8 20-2 22-8 25-4 28-6
4 4 15 4 17-9 20-3 23-0 25-6 28-7
45 15-4 1 8 0 20-4 23-1 25-8 28-8
46 15-5 18-0 20-5 23-2 25-9 29-0
47 15-5 18-1 20-6 23-3 26-0 29  1
48 15-6 181 20-7 23-4 26-2 29-2
49 15-6 18-2 20-8 23 5 26-3 29-3
50 15-7 18-3 20-8 23-6 26-4 29-4
51 18-3 20-9 23-7 26-5 29-5
52 18-3 21 0 23-7 26-6 29-6
53 18-4 21-0 23-8 26-7 29-7
54 18-4 2 1 1 23-9 26-8 29-7
55 18 5 2 1 1 24-0 26-9 29-8
56 21-2 24-1 2 7 0 29-9
57 21 -2 24-1 27-0 30-0
58 21-3 24-2 27-1 30-0
59 21-4 24-3 27-2 30-1
60 21-5 24-4 27-2 30-2
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TABLE 2

General tree, assortm ent table fo r  conifers 
Lengths to various top diam eters underbark

Under-  
bark  

lop  dia  
( in c m )

B reas t  
height  

dia  c lass  
( in cm  )

H eigh t  class in m e tres  ( height to  7 cm in b r a c k e t s )

9
(6 -5 )

12
(9 -5 )

15
( 1 2 )

IS
( 1 5 )

21
( I S )

24
( 2 1 )

27
( 2 4 )

30
( 2 7 )

33
( 3 0 )

36
( 3 3 )

18 20 2-0 2-5 3-5 4 0 4-5
21 2 0 2-6 3-2 4-3 5 0 5-8
22 2-6 3-2 3-9 5-2 6 0 7-0
23 3-1 3-7 4-5 6-0 6-9 8-2
24 3-6 4-2 5-1 6-6 7-7 9-3
25 4-0 4-6 5-7 7-2 8-5 10-3
26 5-0 6-2 7-8 9-2 11-2
27 5-4 6-6 8-3 9-7 11 9
28 5-8 7-0 8-8 10-3 12-6
29 6-2 7-4 9-2 10-8 13-1
30 6-5 7-8 9-6 11-3 13 6 15-3 17 8
31 8-2 10-0 11-7 14-0 15-7 18-2
32 8-5 10 3 1 2 1 14-4 16-1 18-6
33 8-8 10-5 12-4 14-7 16-5 19-0
34 9 0 10 8 12-7 15-0 16-9 19-4
35 9-2 11-0 13-0 15 3 17-3 19-7
36 9-5 11 2 13-3 15-6 17-6 20-0
37 9-7 11-4 13-5 15-8 17-9 20-3
38 9-9 11-5 13-7 16-0 18-2 20-6
39 101 11-5 13-9 16-2 18-4 20-8
40 10-2 11 -6 141 16-4 18-6 2 1 0 23-4 26-4
41 14-3 16-6 18-8 21-2 23-7 26-6
42 14-4 16 8 1 9 0 21-4 24-0 26-8
43 14-5 16 9 19-2 21 -6 24-2 27-0
44 14 6 1 7 0 19-4 21-8 24-4 27-2
45 14-7 17-1 19-5 22-0 24-6 27-4
46 14-8 17 2 19-6 22-2 24-8 27-6
47 14 9 17-3 19-7 22-4 25-0 27-8
48 14-9 17-4 19 8 22-5 25-2 28-0
49 15-0 17-5 19-9 22-6 25-4 28-2
50 15-0 17-5 20-0 22-7 25-6 28-3
51 17-6 20-1 22-8 25-7 28-4
52 17-7 20-2 22-9 25-8 28-5
53 17-7 20-3 2 3 0 25-9 28-6
54 17-8 20-4 2 3 1 26-0 28-7
55 17-8 20-5 23-2 26  1 28-8
56 20-5 23-3 26-2 28-9
57 20-6 23-4 26-3 29-0
58 20-6 23-5 26-4 29 1
59 20-7 23-6 26-4 2 9 -2 .
60 20-8 23-7 26-5 29-3
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General tree assortment table fo r  conifers TABLE 3
Volume ( OB) to various top-diameters underbark

36
( 3 3 )

1-840
2-050
2-380 
2-800
3-320

Under-  
bark  

lop  dia  
( in c m )

Length
m

m etres

H eight  class in m e tres  (heigh t  to  7 cm in b r a c k e t s )

9
(6 -5 )

12
(9 -5 )

15
( 1 2 )

18
( 1 5 )

21
( 1 8 )

24
( 2 1 )

27
( 2 4 )

30
( 2 7 )

33
( 3 0 )

16 2-0 0-055
2-5 0-080
3-0 0-100 0-085
3-5 0-120 0-105
4-0 0-150 0-125
4-5 0-180 0-150 0-130
5-0 0-180 0-145 0-140
5-5 0-205 0-170 0-155
6-0 0-240 0-195 0-170 0-165
6-5 0-280 0-220 0-185 0-180
7-0 0-320 0-250 0-205 0-200
7-5 0-285 0-230 0-220
8-0 0-330 0-260 0-240 0-225
8-5 0-380 0-290 0-260 0-235
9-0 0-430 0-325 0-280 0-250
9-5 0-500 0-365 0-305 0-270

10-0 0-580 0-410 0-335 0-290
10 5 0-690 0-460 0-365 0-310
1 1 0 0-520 0-400 0-330
11-5 0-590 0-440 0-355
12-0 0-680 0-485 0-385
12-5 0-790 0-535 0-415
13 0 0-595 0-450
13-5 0-660 0-490
14 0 0-740 0-535
14-5 0-835 0-585
15 0 0-990 0-640
15-5 1-280 0-710
16-0 0-785
16 5 0-875
17-0 1-000
17-5 1-180 0-790
18-0 1-460 0-850
18-5 2-000 0-940
19-0 1-040
19-5 1-190
20-0 1-390 0-905
20-5 1-700 0-980
21-0 2-120 1-060
21-5 2-690 1-175
22-0 1-310
22-5 1-500
23-0 1-770
23-5 2-160
24-0 2-560
24-5 3-080 1-520
25-0 1-700
25-5 1-910
26-0 2-170
26-5 2-500
27-0 2-940
27-5
28-0
28-5
29-0
29-5
30-0



General tree assortment table fo r  conifers t a b l e  4
Volumes ( OB) to various top diameters underbark

U nder
bark  

top  dia  
( in cm  )

Length
in

m e tres

H eigh t  c lass  in m e tr e s  ( height  to  cm n b r a ck e t s )

9
(6 -5 )

12
(9 -5 )

15
(1 2 )

18
( 1 5 )

21
( 1 8 )

24
(2 1 )

27
(2 4 )

30
(2 7 )

33
( 3 0 )

36
( 3 3 )

18 2 0 0 075 0-065
2-5 0 0 9 5 0-085 0-080

- 3-0 0 1 2 0 0-105 0-095
3-5 0-145 0-130 0-115 0-110
4 0 0-170 0-155 0-140 0-125 0-120
4-5 0-190 0-165 0-145 0-140 0-135
5 0 0-220 0-190 0-165 0-160 0-155
5-5 0-255 0-220 0-190 0-180 0-175
6 0 0-295 0-250 0-215 0-200 0-195
6-5 0-340 0-290 0-245 0-225 0-215
7-0 0-330 0-275 0-250 0-235
7-5 0-370 0-305 0-275 0-260
8 0 0-420 0-340 0-305 0-285
8-5 0-480 0-380 0-335 0-310
9 0 0-550 0-430 0-370 0-335
9-5 0-625 0-475 0-405 0-360

1 0 0 0-720 0-530 0-440 0-390
10-5 0-600 0-485 0-420

,  1 1 0 0-690 0-535 0-455
11-5 0-820 0-585 0-490
1 2 0 0-650 0-525
12-5 0-720 0-565
1 3 0 0-795 0-610
13 5 0-890 0-660
14-0 1-010 0-720
14-5 1-195 0-785
15-0 1-525 0-860 0-720
15-5 0-960 0-770
1 6 0 1-070 0-830
16-5 1-200 0-900
17-0 1-410 0-980
17-5 1-730 1-070 0-830
18-0 1-180 0-890
18-5 1-310 0-960
1 9 0 1-470 1-040
19-5 1-650 1-130
20-0 1-990 1-220
20-5 2-350 1-320
2 1 0 1-450
21-5 1-600
2 2 0 1-800
22-5 2-090
2 3 0 2-500 1-580
23-5 2-890 1-690
24-0 1-810
24-5 1-950
25-0 2-160
25-5 2-430
26-0 2-880 1-770
26-5 3-430 1-890
27-0 2-060
27-5 2-260
28-0 2-530
28-5 2-940
29-0 3-420



Standard Times for Chainsaw  Crosscutting 
Pole Lengths at Roadside into Scottish 
Pulpw ood and/or STP Billets and Sawlogs 
East Scotland

Section X IX

N o .27

1 Conditions
The tim e-studies on w hich these standard  tim es are based were 
carried  ou t in E ast S cotland. P rovid ing  th a t the conditions, jo b  
specification, tools and  equipm ent and the w orking m ethod  are as 
show n, they will apply in o ther areas.
T he stan d ard  tim es apply to  crosscutting carried  ou t under the 
following cond itions:
a. C rosscu tting  conifer species at roadside by one m an  (see A ppendix  

for w orking m ethod).
b. Poles stacked, in heaps o f  approxim ately  T 5 m 3 volum e, on 

bearers and  parallel to  the road .
c. Poles in an  acceptable cond ition  to  m eet the p ro d u c t specification, 

ie ro o t spurs rem oved and clean snedded w ith only occasional 
stubs or b ranches to  be rem oved during  crosscutting.

d. P roduce to  be carried  no t m ore th an  an  average o f  3 m  (see 
p a rag rap h  7b w here the d istance carried  is up  to  7 m).

e. Pole volum e to  be determ ined by the m odified ta riff system 
described in F o restry  C om m ission B ooklet N o  39, P rocedure 10.

f. Poles to  be reasonably  clean and free from  excessive d irt (see also 
p a rag rap h  7c).

2 Job specification
T he stan d ard  tim es are for the follow ing w o rk :
a. C rosscu tting  o f  p ro d u c t mixes w hich are com binations o f  the 

follow ing:
(i) Saw logs—random  or specified lengths w ith  a m in im um  top  

d iam eter o f  13cm ;
(ii) Scottish  pu lp w o o d —stan d ard  length o f  3 m  w ith dow nw ard  

to lerance to  2-4m, over b a rk  d iam eter range 5 cm to  41 c m ;
(iii) STP (Scottish T im ber P roducts), category  1 (spruce, pine or 

fir)—length  T 8 m  to  2-0m  w ith dow nw ard  to lerance to  l-5m , 
over b a rk  d iam eter range 5cm  to  35cm ;
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(iv) STP, category 2 (larch)— length l-8 m to  2 0 m  or 2-5m to 
3 0m , over bark  d iam eter range 5cm  to 35cm .

b. All saw cuts to  be m ade squarely across the pole.
c. All p roduce  (except large sawlogs) to  be suitably  stacked for 

m echanical loading, parallel to  the road if space is available and 
a t right angles if it is no t. A verage carrying distance should  not 
exceed 3 m  per piece (see p arag rap h  7b if it is no t possible to  
achieve this) and  stack height should  no t exceed l-3m .

d. B ranches and  stubs rem aining after snedding to  be rem oved.
e. R oads and roadside drains to  be left clear o f  all b rash  and  waste.
f. Should  the crosscu tter be required  to  assist w ith unchokering, 

ex tra  tim e will be required  (see p arag rap h  7a).

3 Tools and equipment (including safety equipm ent)
a. L ightw eight chainsaw  o f an approved  type together w ith m ain 

tenance tools and  fuel cans.
b. L ogger’s belt and  spring-loaded tape.
c. M easuring  rod.
d . P u lp h o o k  and  tim ber tongs o f  an  approved  type.
e. P itch fork  (or sim ilar tool) for clearing brash .
f. P rotective clo thing as specified by the safety officer, v iz :

Safety helm et (com plying w ith BS 2826, 2095 or 5240).
E ar pro tecto rs.
M esh visor.
G loves, incorpora ting  ballistic nylon guard  on back o f  left hand. 
S tan d ard  p a tte rn  F o restry  C om m ission chainsaw  o p e ra to r’s 
trousers.
N ylon leg guard  (left leg only).
Safety boots, incorpora ting  inner ballistic nylon guard.

4 Allowances
a. F o r contingencies and  w ork o ther than  th a t perform ed on 

individual poles, eg refuelling, day-to -day  m ain tenance o f  the 
saw, clearing b rash  from  roads etc, 2 0 % o f  the tim e spent 
m easuring, crosscu tting  and  stacking.

N .B . M echanical b reakdow ns in excess o f  15 m inutes are not 
included in the allow ances.
b . F o r  personal needs and  rest 19-30%  o f the to ta l w ork ing  tim e.

5 Method of using the standard time table
a. O b ta in  the m ean  pole volum e using the ta riff system .
b. O b ta in  the m ean  num ber o f  pieces cut per pole. N orm ally  a 

sam ple o f  1 0  loads will give a sufficiently accurate  result for any
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c. Select the  ap p ro p ria te  standard  tim e from  p arag rap h  6  and  then 
m odify as necessary w ith reference to  p a rag rap h  7.

Exam ple 1
C rosscu tting  into sawlogs, Scottish pu lpw ood and STP
M ean pole volum e 0-08 m 3
M ean num ber o f  pieces cu t per pole 2-4
C onditions, jo b  specification and  tools and equ ipm ent as show n in 
parag rap h s 1, 2 and  3 o f  this s tan d ard  tim e table.
T im e per tree (from  p arag rap h  6 ) =  1-51 SM s

E xam ple 2
C rosscu tting  into sawlogs, Scottish  pu lpw ood and  STP
M ean  pole volum e 0 08 m 3
M ean  num ber o f  pieces cu t per pole 2-5
C onditions, jo b  specification and  tools and  equipm ent as show n in 
parag raphs 1, 2 and  3 o f  this s tan d ard  tim e table 
T im e per tree (from  p arag rap h  6 )

In te rpo la ted  1-51 +  ^  ^  ^  ^  =  T 55SM s 

Exam ple 3
C rosscu tting  into sawlogs, Scottish  pu lpw ood  and STP 
M ean pole volum e 0 08 m 3 
M ean num ber o f  pieces cut per pole 2-4 
A verage carry ing  d istance 6  m  per piece 
C rosscu tter assists w ith unchokering
O ther conditions, jo b  specification and  too ls and  equ ipm ent as 
show n in parag raphs 1, 2 and  3 o f  this s tan d ard  tim e table 
Tim e per tree (from  p arag rap h  6 ) =  1-51 SM s
E xtra  tim e for excessive carry ing 
(from  p arag rap h  7b)
T he s tan d ard  tim es include carry ing  up  to  3 m
.'. 6 m — 3m  =  3m  x OTOSMs per pole =  0-30SM s
E xtra  tim e for unchokering
(from  p arag rap h  7a) =  0-38 SM s

T o ta l =  2-19 SM s per pole

Exam ple 4
C rosscu tting  in to  sawlogs, Scottish  pu lpw ood and  STP
M ean pole volum e 0-08 m 3
M ean num ber o f  pieces cu t per pole 2-4
C rosscu tter assists w ith  unchokering
Very d irty  poles
O ther conditions, jo b  specification and  too ls and equ ipm ent as 
show n in parag raphs 1, 2 and 3 o f  this s tan d ard  tim e table.

a rea  being w orked provided th a t the crop  is un ifo rm  and  tha t
p ro d u c t m ix rem ains the sam e.
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T im e per pole (from  p arag rap h  6 ) =  1-51 SM s
E x tra  tim e for d irty  poles 
(from  p arag rap h  7c)

—  x  5 =  0-08 SM s
100

E xtra  tim e for unchokering
(from  p arag rap h  7a) =  0-38 SM s

T ota l =  T97 SM s per pole

N .B . This s tan d ard  tim e tab le  can be used to  pred ict the  average 
s tan d ard  tim e per piece for a given situation . The stan d ard  tim e per 
pole is assessed in the way show n above and  is then  sim ply divided by 
the m ean  num ber o f  pieces per pole, 
eg S tan d ard  tim e per pole =  1-97 SM s

M ean  num ber o f  pieces per pole =  2-4
S tandard  tim e per piece =  1-97

2 4

S tandard  tim e per piece =  0-82 SM s
It should  be noted  th a t this s tan d ard  tim e is the average tim e per 
piece and  th a t no single piece is likely to  take  exactly th a t am oun t 
o f  tim e. H ow ever, p rovid ing  th a t the tim e per pole and the average 
num ber o f  pieces per pole have been correctly  assessed, it is an 
accurate  basis for paym ent p u rposes; the stan d ard  tim e per pole 
rem ains the sam e w ith e ither m ethod.

6 Standard time for crosscutting at roadside

S ta n d a r d  m inutes  p e r  p o le

M e a n  p o le  
volume  
in in3

M e a n  num ber  o f  p ie ces  cut p e r  p o le

1-8 2-0 2-2 2-4 2-6 2-8 3 0 3-2

0-04 0-89 0-98 1-05 M l 1 -2 0 1-27 1-34 1-42
0 0 5 0-90 0-99 106 113 1-21 1-28 1-35 1-43
0 0 6 0-97 1-04 1 -1 2 119 1-28 1-35 1-42 1-50
0-07 1-18 1-25 1-33 1-40 1-47 1-56 1-63
0 0 8 1-37 1-44 1-51 1-59 1 -6 6 1-73 1-81
0 0 9 1-57 1-63 1-71 1-78 1 -8 6 1-93 2 - 0 0
0 - 1 0 1-77 1-83 1-89 1-98 2-04 2 - 1 2 2-18
0 -1 1 1-91 1-98 2-04 2 - 1 2 2-19 2-26 2-33
0 - 1 2 2 - 0 0 2-06 2 - 1 2 2 - 2 0 2-26 2-33 2-41

N .B . In te rp o la te  as necessary.
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N .B . These m odifications and  varia tions are only to  be applied when 
the prevailing conditions, or jo b  specification, differ from  those listed 
in parag raphs 1 and  2 .
a. Unchokering carried out by crosscutter

W hen the crosscu tter assists the skidder o p era to r w ith u n 
chokering by rem oving detachable  chokers.

Add 0-38 stan d ard  m inutes per pole to  the tim es show n in 
p a rag rap h  6 .

b. E xtra  carrying distance
The average carrying distance assum ed in this s tan d ard  tim e table 
is 3 m. F o r every m etre produce is carried  in excess o f  this 

Add 0 1 0  stan d ard  m inutes per pole to  the tim es show n in 
p a rag rap h  6 .

N .B . A verage carrying distance should, under no circum stances, 
exceed 7 m . F o r the m ethod  o f m aking  this allow ance see exam ple 3, 
p arag rap h  5.
c. D irty poles

W hen poles are excessively gritty, resulting in extra sharpening 
o f  the chain 

Add 5% to  the tim es show n in p a rag rap h  6 .
N .B . This m odification m ust be m ade before either o f  the additions 
show n above are m ade. F o r the m ethod o f m aking  this allow ance 
see exam ple 4, p a rag rap h  5.

7 M odifications and variations to  the standard times
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A PPEN D IX

Working method—conversion at roadside
Unchokering

1. By trac to r driver a lone—m ethod  irrelevant to  crosscutter.
2. By trac to r  driver plus crosscutter.

a. N o chainsaw used
(i) T rac to r driver d rops load and  drives on at least 2 m ;
(ii) C rosscu tter rem oves term inal pins and stands clear;
(iii) T rac to r driver winches in, freeing w inch ropes from  all 

ch o k e rs ;
(iv) B oth  rem ove and  stow  chokers.

b. Chainsaw used
(i) T rac to r driver d rops load and  drives on a t least 2 m ;
(ii) C rosscu tter saws th rough  all poles im m ediately below  the 

ch o k e rs ;
(iii) C rosscu tter w ithdraw s term inal p in s ;
(iv) T rac to r driver winches in, freeing w inch ropes from  all 

ch o k e rs ;
(v) B oth  rem ove and stow  chokers.

Crosscutting
1. W alk  to  heap o f  poles.
2. M easure first saw log (if none, step 5 applies).
3. C rosscut first sawlog.
4. R epeat for all sawlogs w ithin easy reach o f  one side o f  the heap 

w ithou t m oving produce or placing b o th  feet on produce.
5. M easure first piece o f  pulp.
6 . C rosscu t first piece o f  pulp.
7. R epeat for all pu lp  w ithin easy reach o f  one side o f  the heap 

w ithout m oving produce or placing b o th  feet on produce.
8 . T u rn  and  sned pieces if required .
9. U nless stacking o f  converted  p roduce is only possible on one 

side o f  the heap, repeat steps 2 - 8  on the o ther side o f  the heap.
10. Stack all converted produce and m ove aside any waste w hich 

m ay im pede fu rther crosscutting.
R epeat steps 1-10 until the heap is finished.
N .B . See notes on m ethod  following.

Notes on method
Unchokering
It is assum ed th a t in first th innings tip first ex traction  will be 
practised . I f  for any reason  poles are extracted  b u tt first then 
m ethod  a. m ay be used. M ethod  b. will usually be the m ost efficient.
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The percentage o f w aste entailed will be m inim al and in m ost cases 
w ould have been w aste anyw ay or w ould have needed snedding to 
rem ove the w horl o f  b ranch  stubs left on for chokering. I f  random  
length sawlogs are being produced , the crosscutter should , if possible, 
cut them  offbefore unchokering  and  well clear o f  the  pulp  conversion 
site. The rem ainder o f  the load, contain ing  the pulp  elem ent, 
should then  be d ropped  on the grid.

Crosscutting
M easurem ent o f  sh o rt sawlogs will norm ally  be by m easuring rod. 
M easurem ent o f  pulp, b o th  STP and SPPM , m ay be by eye or by 
m easuring rod. Som e m en have the ability to  judge by eye, others 
prefer to  reduce the level o f  concen tra tion  required  by using a 
m easuring rod.
M easurem ent and crosscutting o f  pulp  should s ta rt at the  b u tt end 
o f  the heap and progress to  the tip  end. The b u tt pieces o f  pulp 
should be cut from  all the easily reached poles followed by the 
second pieces o f  pulp  from  the sam e poles etc. In  this way conversion 
o f  these poles will be com pleted in one pass ra ther than  w orking 
along an individual pole to  the tip  then  w alking back to  the bu tt 
o f  the next. I f  it is intended to  m axim ise Scottish pulp  after 
rem oving the sawlogs, the crosscu tter should ignore the possibility 
o f  p roducing  STP until the entire heap has been converted. Any 
waste rem aining w ith a length greater th an  l-5 m  ( l-8 m  in the case 
o f  larch) should be stacked w ith the bu tt ends flush. I f  this stack 
is then crosscut to  a m axim um  length o f 2  m it is then all w ithin the 
STP specification.
It is essential th a t the  crosscu tter should keep at least one foo t on 
firm, level g round w hilst using the chainsaw . It is specified in the 
O u tp u t G uide th a t the heaps o f  poles should be parallel to  the road . 
T o  stack  the converted  p roduce parallel to  the  road  requires the 
least m ovem ent o f  p roduce and thus the least energy o u tp u t from  
the crosscutter. It is recognised tha t parallel stacking has the 
d isadvantage o f using m ore space for a given volum e o f produce, 
bu t if the space is available it should  be used to  the c rosscu tter’s 
advantage.
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Chainsaw  Crosscutting at Roadside In to  3 m 
Pulpw ood Lengths W ith M illwood, Chipper 
Logs and Stake Lengths (M easuring W ith a 
R od and Scribe)
South Wales

O U T P U T  G U ID E

1 Conditions
T he O u tp u t G uide applies to  the following conditions:
a. C rosscu tting  conifer species a t roadside by one m an  (see 

A ppendix  I for m ethod).
b. Poles stacked parallel to  the road  on bearers.
c. Poles in an  acceptable condition  to  m eet the p roduc t specifica

tion, ie ro o t spurs taken  off and clean snedded w ith only 
occasional stubs or branches to  be rem oved during  crosscutting  
(bu t see p a ra  7b).

2 Job specification
The O u tp u t G uide  applies to  the following w ork:
a. P roduct mixes are com binations o f  the follow ing:

(i) M illw ood—short lengths 1 -83m -3-05m  w ith a m inim um  top  
d iam eter o f  16cm under bark .

(ii) C hipper logs— lengths l-83m -3-07m  w ith a to p  diam eter 
under b a rk  o f  13 c m -18 cm.

(iii) P u lpw ood billets—length 3-05 m  (some dow n to 2-44m) w ith 
a m inim um  top  d iam eter o f  8  cm  over b a rk  and a m axim um  
b u tt d iam eter o f  30 cm over bark  (up to  5% b u tt diam eters 
up  to  38cm  over bark).

(iv) S take lengths— 1-65 m.
b. All saw  cuts to  be m ade squarely across the pole.
c. All p roduce  except m illw ood to  be suitably stacked for 

m echanical loading, parallel to  the road  (if m illw ood needs to  
be m oved see p a ra  7d).

d. R oads and d ra ins to  be left clear o f  all b rash  and waste.

3 Tools and equipment (including safety equipm ent)
a. L ightw eight an ti-v ib ra tion  chainsaw  w ith m aintenance tools and 

fuel cans (see p a ra  7e).

281

Section X IX

N o G7



b. M easuring rod  (3m  in length, g raduated), scribe and  rule for 
m easuring to p  diam eters.

c. F elt.m arkers and  crayons (see p ara  7c).
d. O ne pu lph o o k  and one tim ber tongs.
e. B reaking b ar w ith can t-hook  a ttachm en t (for m oving m illw ood 

during  m easure and m ark).
f. P rotective clo thing viz:

Safety helm et BS 2826, 2095 or 5240.
Eye p ro tection .
E ar defenders.
G loves, incorpora ting  ballistic nylon lining on back o f  left hand . 
N ylon leg guard .
Safety boots, incorpora ting  inner ballistic nylon guard .

4 Allowances
Included in the times
a. C ontingencies and o ther w ork :

(i) F o r contingencies and  w ork o ther th an  walk and  prepare, 
m easure and  crosscut, eg too l m aintenance, m oving poles, 
w alking betw een stacks etc, 54% o f  the tim e spent on walk 
and  prepare, m easure and crosscut.

(ii) F o r  contingencies and w ork o ther th an  stacking, eg tidy 
stacks, walk betw een stacks etc, 14% o f  the tim e spent on 
stacking.

b . P ersonal needs and  rest:
(i) F o r walk and prepare, m easure and crosscut, 23% o f the to ta l 

w orking tim e for these operations.
(ii) F o r stacking, from  24% to 64% o f  the to ta l stack ing  tim e 

according to  the volum es o f  the pieces stacked.

5 Method of using the Output Guide
U se tab le  6 A  to  ob ta in  the tim e for walk and  prepare , m easure and 
crosscut per pole. T o  ob tain  the time, the m ean  pole volum e and 
the m ean  num ber o f  pieces cut per pole are required .
T he m ean pole volum e will norm ally  be the ta riff volum e (see 
F C  B ooklet N o 36) unless prim ary  conversion o f m illw ood has been 
done a t stum p. F o r guidance in determ ining  m illw ood con ten t see 
A ppendix  III.

T he m ean num ber o f  pieces cut per pole can only be calculated  
accurately  a t the end o f  the jo b  by dividing to ta l num ber o f  pieces 
by to ta l num ber o f  poles. A lternatively  sam ples can be taken  
during  w orking bu t for accuracy they need to  be spread th rough  
the crop.

282



It is suggested th a t, unless the superv iso r’s experience suggests 
otherw ise the m ean figure in colum n 3 m ay be taken as a starting  
po in t and  ad justm en t can be m ade to  the tim es as in fo rm ation  on 
the num ber o f  pieces is gathered.
N ote: I f  the m ean num ber o f  pieces per pole differs from  th a t in 
co lum n 3 o f  the table add  o r subtract 0-019 stan d ard  m inutes for 
each ten th  o f  a piece different from  the tabu la ted  m ean num ber o f  
pieces.
U se table 6 B to  ob ta in  the tim e for stacking. T o  ob ta in  the tim e 
for stacking per pole, m ean num ber o f  pieces stacked per pole, and  
m ean volum e o f  the pieces stacked are required.
Where no m illwood is produced— this sim ply m eans dividing the 
original pole volum e by the num ber o f  pieces cut per pole. The 
tim e for stack ing  ap p ro p ria te  to  this m ean volum e per piece is then 
selected from  table 6 B ; the tim e per pole is ob tained by m ultiplying  
th is figure by the m ean num ber o f  pieces per pole (see exam ple 1 
in A ppendix  II).
Where m illwood is produced— We m ean pole volum e m ust be reduced 
by the to ta l volum e o f m illw ood cu t per pole before table 6 B is 
used and the num ber o f  pieces m ust be reduced by the num ber o f 
m illw ood pieces cu t per pole (see exam ple 2 in A ppendix  II).
T he tim e per pole for the w hole opera tion  is obtained by the 
add ition  o f  the tim e for w alk and  prepare, m easure, crosscut 
(table 6 A) and  tim es for stacking (table 6 B). F o r w orked exam ples 
see A ppendix  II.

6 A Time in standard minutes per pole for walk and prepare, 
measure and crosscut

Volume o f  p o le  Guidance t im e  M ea n  number
in in o f  p ieces

m 3 S M s  p e r  po le

0-08 1-38 2-9
0 - 1 0 1-55 3-1
0-14 1-85 3-5
0-18 2-09 3-9
0 - 2 2 2-32 4-2
0-26 2-52 4-5
0-30 2-72 4-8
0-34 2 - 8 8 5-0
0-38 3-05 5-1
0-42 3-21 5-3
0-46 3-36 5-5.
0-50 3-51 5-6
0-54 3-64 5-7
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6 A — continued

Volume o f  p o le  
in 

1113

Guidance lime  
in 

S M s

M ea n  number  
o f  p ieces  
p e r  p o le

0-58 3-79 5-8
0-62 3-90 5-9
0 - 6 6 4-04 6 0
0-70 4-17 6 0
0-74 4-28 6-1

0-78 4-39 61
0-82 4-51 61
0 - 8 6 4-62 6 -2

Add or subtract 0 019 stan d ard  m inutes for each ten th  o f  a piece 
m ore or less th an  the m ean num ber o f  pieces show n in colum n 3.

6B Time in standard minutes per mean piece for stacking

Volume o f  
m ean  p iec e  

in m 3

Guidance l im e  
in 

S M s

0-015 0 - 2 2

0 - 0 2 0 0-27
0-030 0-35
0-040 0-42
0-050 0-47
0-060 0-52
0-070 0-57

N o te :
W here crosscutting  is carried  ou t in con junction  w ith ex traction  
and  m illw ood dim ensions are such th a t they need to  be m oved by 
log rolling blade, delays w ould som etim es be incurred  a t the 
crosscu tting  stage.
T he delays m ust be assessed separately  because they depend on the 
ex traction  d istance and  no allow ance has been included in the 
O u tp u t G uide.

7 Modifications and variations to the Output Guide
N .B . These m odifications and  varia tions are only to  be applied  when 
the prevailing cond itions or jo b  specification differ from  those listed 
in parag rap h s 1 and  2 .
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a. D irty poles
W hen poles are excessively gritty  resulting in ex tra  sharpening 
o f  the chain

Add 5% to the to ta l tim e per pole.
b. E xtra  snedding

W here ex tra  snedding is necessary during  crosscutting 
Add 10% to the to ta l tim e per pole.

(E xtra  snedding is usually  required  w here large poles are de
liberately left u n tu rn ed  a t the felling and snedding stage.)

c. M easure, m ark and book m illwood pieces
F o r m easuring to p  d iam eter (UB) m ark ing  these to p  diam eters 
on the log w ith a crayon or felt m arker and  entering  the 
in fo rm ation  in a book  or on a form  as required  

Add 0-50 s tan d ard  m inutes per piece.
d. M inim um  m ovem ent o f  m illwood pieces

I f  it is necessary to  m ove m illw ood pieces by h and  so th a t 
traffic is n o t im peded

Add 0-20 s tan d ard  m inutes per m illw ood piece m oved (when 
m ovem ent o f  m illw ood is by rolling it to  the side o f  the 
road).

e. Use o f  saws o f  less than 68 cc
I f  a lower pow ered saw such as a Jonsered  621 (56cc) or 
H usqvarna  263 (63 cc) is used for crosscutting, m ake the following 
add itions to  the tim e s :
W hen using tab le  6 A

Add 5% if the m ean pole is betw een 0-40 m 3 and  0-80 m 3,
Add 10% if the m ean pole is g reater th an  0-80m 3.
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A PPEN D IX  I

Recommended working method (one-man working)
1. Pick up  m easuring rod  and  scribe.
2. W alk  to  stack.
3. M easure from  b u tt end and  scribe as m any pieces as possible in 

the stack.
4. A side m easuring rod  and  scribe.
5. Pick up  saw.
6 . W alk  to  stack.
7. C rosscut scribed pieces.
8 . A side saw.
9. S tack crosscu t pieces.
R epeat sequence until stack is com pleted.
N o te :
(i) S tacking o f m illw ood pieces is no t included in the O u tp u t G uide.
(ii) Pieces in excess o f  0-050 m 3 in volum e should  be rolled or lifted 

one end a t a tim e on to  the stack.

A PPEN D IX  II

Method of using the Output Guide
E xam ple 1

A verage pole volum e from  ta r iff= 0 -1 8 m 3
M ean num ber o f  pieces cu t per pole =  3-7 (no m illw ood)
Time fo r  walk and prepare, measure and crosscut per pole  
=  T im e from  tab le  6 A  for 0-18 m 3 po le-ad justm ent for num ber o f 

pieces cut
=  2-09 s tan d ard  m inutes —[0 019 x (3-9—3-7)] s tan d ard  m inutes 
=  2-09 s tan d ard  m inutes —0 019 x 2  s tan d ard  m inutes 
=  2 -0 9 -0 -0 3 8  
=  2-05 s tan d ard  m inutes
Standard tim e fo r  stacking  (for a pole which has no  m illw ood 
produced)
M ean  volum e per piece stacked 

average pole volum e from  tariff

m ean  num ber o f  pieces cut 
0-18m 3

3-7 
=  0-049 m 3
T im e for stacking per piece from  table 6 B =  0-47 s tan d ard  m inutes
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Tim e for stacking per pole =  0-47 x 3-7 s tan d ard  m inutes 
=  1-74 s tan d ard  m inutes
T o ta l tim e per pole =  tim e for m easure and crosscut plus tim e for 
stacking 
=  2-05+1-74
T o ta l tim e per pole =  3-79 s tan d ard  m inutes 

Exam ple 2
A verage pole volum e from  ta riff= 0 -3 4 0 m 3 
M ean  num ber o f  pieces cu t per pole =  4-9 pieces 
T o ta l volum e o f m illw ood per pole =  0-167m 3 
T o ta l num ber o f  pieces o f  m illw ood per p o le =  1-7 pieces
Tim e for measure and crosscut
=  T im e from  tab le  6 A for 0-340m 3 pole-adjustm ents for num ber o f  

pieces cut 
=  2-88 —(0-019 x 1)
=  2-88 — 0-019 s tan d ard  m inutes 
=  2 - 8 6  s tan d ard  m inutes
Time for stacking
M ean volum e per piece stacked

m ean pole volum e m inus m illw ood volum e

assessed num ber o f  pieces m inus m illw ood pieces per pole 
0-340-0-167

4-9-1-7
0-173

3-2 
=  0-054m 3
T im e for stacking per piece from  tab le  6 B
=  0-49 s tan d ard  m inutes
T im e for stacking per pole
=  0-49 x 3-2 s tan d ard  m inutes
=  1- 57 s tan d ard  m inutes
T ota l tim e per pole
=  tim e for m easure and crosscut plus tim e for stacking 
=  2 -86+1-57  s tan d ard  m inutes 
=  4-43 s tan d ard  m inutes

A PPEN D IX  III

A method of assessing timber volume and number of pieces of 
millwood per tree
1. Tables 1, 2 and 3 are tree asso rtm en t tables giving length to  top  

d iam eter under b a rk  o f  16, 18 and 24cm  respectively for trees 
o f  various b reast height d iam eter classes and by height classes
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(height class 18 m eans trees w ith to tal heights betw een 16| and 
I9 j  m etres etc).

2. Tables 4, 5 and 6  show  the volum e in cubic m etres by m illw ood 
length and tree height class for to p  diam eters under b a rk  o f  16, 
18 and  24cm  respectively.
N o te s :
(i) Tables 1-6. The to p  d iam eter under b a rk  is the  d iam eter to 

w hich m illw ood is cut.
(ii) Tables 1-6. The height class refers to  the overall height o f 

the tree. The m ost accurate  m ethod  o f  finding the height o f 
each size o f  tree is by m aking  com parison  w ith the sam ple 
trees on the U 15(D ) using lengths to  7cm  w hich are  show n 
in brackets under the height classes on the tables. A lte rn a t
ively, assess the top  height o f  the crop  and  d ro p  a class to 
ob ta in  a figure for the m ean tree to be felled w hich is quicker 
bu t less accurate.

(iii) Tables 1, 2 and  3. The b reast height d iam eter class is taken  
from  the g irth ing record  (C) on the U 15 (tariff sheet).

3. M ethod  o f  working
(i) F o r each size o f  tree on  the girth ing record  on the U 15(C ) 

read  the length to the required  under bark  to p  d iam eter 
from  the ap p ro p ria te  table (1, 2 or 3) against the  ap p ro p ria te  
b reast height d iam eter and  tree height class.

(ii) F ro m  the length so ob tained  assess the num ber and  lengths 
o f  pieces o f  m illw ood th a t can be cut from  each size o f  tree 
and add their lengths together to  ob tain  the length o f  tim ber 
to  be ob tained  from  the trees, w hich m ay be the sam e as, or 
less th an  the length ob tained  from  the table.

(iii) U sing the length o f  m illw ood in each size o f  tree o b ta in  its 
volum e from  tab le  4, 5 o r 6  as ap p rop ria te , using the sam e 
tree height class (or height to  7 cm) as in p a ra  1.

(iv) F o r each breast height diam eter size o f  tree m ultip ly  the 
num ber o f  pieces o f  tim ber and  the volum e o f  tim ber in the 
tree by the num ber o f  trees o f  th a t size in the stand . Sum  the 
to ta l num ber o f  pieces and  the to ta l volum e o f  tim ber in all 
the  trees to  be felled and divide each to ta l by the num ber o f 
trees to  ob ta in  the m ean num ber o f  pieces and  the m ean 
volum e o f tim ber per tree.

Exam ple
M illw ood specifications
1. 1-85 m etres in length w ith a top  d iam eter o f  16cm  under bark  or 

m ore.
2. 2-65 m etres in length w ith a to p  d iam eter o f  16cm under b a rk  or 

m ore.



Breast
height

dia
cm

Number
o f

trees

Height
class

in
metres

Lengths 
to 

16 cm 
under 
hark 

in metres

Esti
mated  

number 
o f  pieces 

per 
pole

Total 
length o f  

esti
mated  
pieces 
in m

Voi o f  
esti

mated 
pieces in 

pole 
(nr'i

Total 
number 

o f  pieces 
in B H  

dia class 
1 2 x 5 )

Total 
volume 
in BH  

dia class 
( ms) 

( 2 x 7 )

(I) (2) (3) (4) (5) (6) (7) W (9)

20 5 18 5-3 2(2x2-65) 5-3 0-149 10 0-745
21
22 7 18 7-1 3(1 x 2-65) 

(2 x  1-85)
6-4 0-182 21 1-274

23 8 18 7-9 3(2x2-65) 
(1 x 1-85)

7-2 0-215 24 1-720

24 10 18 8-5 4(1 x 2-65) 
(3 x 1-85)

8-2 0-272 40 2-720

25 14 18 9-1 4(2x2-65) 
(2 x  1-85)

9-0 0-325 56 4-550

26 20 18 9-6 4(2x2-65) 
(2 x 1-85)

9-0 0-325 80 6-500

27 22 18 100 4(3x2-65) 
(1 x 1-85)

9-8 0-392 88 8-624

28 15 18 10-4 4(3x2-65) 
(1 x 1-85)

9-8 0-392 60 5-880

29 7 18 10-7 4(4x2-65) 10-6 0-472 28 3-304
30 6 18 110 4(4x2-65) 10-6 0-472 24 2-832
31 5 18 11 3 5(2x2-65) 

(3 x 1-85)
10-9 0-508 25 2-540

32

T otal

1

120

18 11-5 5(2x2-65) 
(3 x 1-85)

10-9 0-508 5

461

0-508

41-197

_  | , ,  , T otal col 9 41T97 ,
T otal volum e o f  m illwood per tree =  —— ; =  0-343m3 

F T otal col 2 120

N um ber o f  pieces o f  m illwood per tree =  —— ;— — =  —  =  3-84 
F F T otal col 2 120

N o t e s :  
C olum n 1 
C olum n 2 
C olum n 4 
C olum n 5

C olum n 6 
C olum n 7

C olum n 8 
C olum n 9

T aken  directly from  G irth ing  Record (U 15(C)).
T aken  directly from  G irth ing  R ecord (U  15(C)).
F rom  table 1 (b reasthe igh td iam eterandapp rop ria tehe igh tc lass). 
P robable u tilisation  o f the length according to the m illwood 
specifications (figures in brackets are an  explanation o f  the 
num ber o f pieces).
The to tal length o f  the pieces in colum n 5.
F rom  table 4 (the appropria te  volum e for the length quoted  in 
colum n 6 according to  height class).
C olum n 5 m ultiplied by colum n 2.
C olum n 7 m ultiplied by colum n 2.
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T able 1 G eneral tree  assortm ent table for conifers
Length to  16 cm top diam eter under bark

B reas t H e ig h t  class  in m e tres  ( height  to  7 cm in b r a ck e t s )
f i c t g l l l

ciia class  
( in cm )

9
(6 -5 )

12
(9 -5 )

15
( 1 2 )

18
( 1 5 )

21
( 1 8 )

24
( 2 1 )

27
(2 4 )

30
(2 7 )

33
( 3 0 )

36
(3 3 )

20 2-7 3-3 4-5 5-3 6-3 8 0
21 3 1 3-9 5-1 6-3 7-3 9-2
22 3-5 4-4 5-7 7-1 8-3 10-3
23 3-8 4-9 6-3 7-9 9-2 11-4
24 4-3 5-3 6-8 8-5 10-0 12-3
25 4-6 5-8 7-3 9 1 10-7 1 3 0
26 6-2 1 1 9-6 11-3 13-7
27 6-5 8-0 1 0 0 11-8 14-2
28 6-8 8-4 10 4 12-2 14-7
29 7-1 8-7 10 7 12-6 15-1
30 7-3 9 0 1,1 0 1 3 0 15-5 17 5 20-0
31 9-2 11 3 13-3 15-8 17 8 20-3
32 9-4 11 5 13-6 161 18-1 20-6
33 9-6 11 7 13-9 16-4 18 4 20-9
34 9-8 11 9 14-2 16 6 18 7 21-2
35 1 0 0 121 14-4 16 8 18-9 21-4
36 10 2 12-3 14-6 1 7 0 191 21 -6
37 10 4 12-4 14-8 17-2 19 3 21 -8
38 10-5 12-6 14-9 17-3 19 5 22-0
39 10-6 12-7 15-0 17-4 19-7 22-2
40 10-8 12-8 151 17-5 19-8 22-4 24-8 28-1
41 15-2 17-6 20-0 22-5 2 5 0 28-3
42 15-2 17-7 20-1 22-7 25-2 28-5
43 15-3 17-8 20-2 22-8 25-4 28-6
44 15 4 17-9 20-3 23-0 25-6 28-7
45 15-4 18-0 20-4 23-1 25-8 28-8
46 15-5 18-0 20-5 23-2 25-9 29-0
47 15 5 18-1 20-6 23-3 2 6 0 29-1
48 15 6 18-1 20-7 23-4 26-2 29-2
49 15 6 18-2 20-8 23-5 26-3 29-3
50 15-7 18-3 20-8 23-6 26-4 29-4
51 18-3 20-9 23-7 26-5 29-5
52 18-3 2 1 0 23-7 26-6 29-6
53 18-4 21-0 23-8 26-7 29-7
54 18-4 2 1 1 23-9 26-8 29-7
55 18 5 2 1 1 2 4 0 26-9 29-8
56 21-2 24-1 27-0 29-9
57 21-2 24-1 27-0 30-0
58 21-3 24-2 27-1 30-0
59 21-4 24-3 27-2 30-1
60 21-5 24-4 27-2 30-2
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Table 2 G eneral tree  assortm ent table for conifers
Length to  18 cm top diam eter under bark

Breast H e igh t  class  in m e tres  (heigh t  to  7 cm  in b r a ck e t s )
llagll l

d ia  class  
( in cm  )

9
(6 -5 )

12
(9 -5 )

15
( 1 2 )

18
( 1 5 )

21
( 1 8 )

24
( 2 1 )

2 7
( 2 4 )

30
( 2 7 )

33
( 3 0 )

36
( 3 3 )

20 2 0 0 2-10 2-60 3 0 0 3-20 4-00 3-90
21 2-40 2-75 3-50 4-20 4-90 5-50 6-05
22 2-80 3-30 4-20 5-20 6-10 6-90 7-95
23 3-25 3 85 4-90 6 0 0 7-20 8-20 9-50
24 3-60 4-35 5-50 6-75 8-05 9-45 10-95
25 4-00 4-80 6-10 7-40 8-85 10-40 12-20
26 5-20 6-50 7-95 9-45 11-45 13-00
27 5-60 6-95 8-45 1 0 0 0 12-30 13-70
28 6 0 0 7-30 8-90 10-50 13-00 14-40
29 6-40 7-70 9-30 11-00 13-50 15-00
30 6-70 8-00 9-70 11-40 14-00 15-50 17-90
31 8-30 1 0 0 0 11 80 14-40 16-05 18-40
32 8-60 10-35 1 2 1 0 14-70 16-45 18-80
33 8-90 10-65 12-40 15-00 16-85 19-20
34 9 1 0 10 90 12-75 15-30 17-20 19-60
35 9-30 11-20 13-00 15-50 17-50 19-90
36 9-55 11-40 13-25 15-75 17-80 20-25
37 9-70 11-60 13-50 16-00 18-00 20-50
38 9-90 11-75 13-70 16-15 18-25 20-80
39 1 0 1 0 11-90 13-90 16-35 18-50 21-00
40 10 20 12-10 14-10 16-50 18-70 21-20 23-60 26-80
41 14-25 16-65 18-90 21-45 23-80 26-95
42 14-40 16-80 19-10 21-65 24-05 27-15
43 14-50 16-90 19-25 21-80 24-30 27-30
44 14-60 17-05 19-40 22-00 24-50 27-50
45 14-70 17-10 19-50 22-20 24-70 27-60
46 14-80 17-25 19-65 22-35 24-90 27-75
47 14-90 17-35 19-80 22-45 25-10 27-90
48 14-95 17-45 19-90 22-60 25-30 28-10
49 15-00 17-55 20-00 22-70 25-40 28-25
50 15-00 17-60 20-10 22-80 25-60 28-40
51 17-70 20-20 22-95 25-70 28-50
52 17-75 20-25 23-05 25-85 28-65
53 17-80 20-35 23-15 25-95 28-75
54 17-90 20-45 23-25 26-10 28-85
55 17-90 20-50 23-30 26-20 29-00
56 23-40 26-30 29-10
57 23-50 26-40 29-20
58 23-60 26-50 29-30
59 23-65 26-55 29-40
60 23-70 26-60 29-50
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T able 3 G eneral tree assortm ent table for conifers
Length to  24 cm top diam eter under bark

B reas t H e igh t  c lass  in m e tres  (height to  7 cm  in b r a c k e t s )

d ia  class  
( in cm  )

12
(9 -5 )

15
( 1 2 )

18
( 1 5 )

21
( I S )

24
( 2 1 )

27
( 2 4 )

30
( 2 7 )

33
( 3 0 )

36
( 3 3 )

25 1 30 1 -30 1-30 1 30 1-30 1 30 1 -30
26 1 80 2 0 0 2-20 2-50 2-70 2-60 3-70
27 2-20 2-60 2-90 3-40 3-90 3-90 5-50
28 2-60 3-20 3-70 4-30 4-90 5-10 6-90
29 3 0 0 3-80 4-40 5-10 5-90 6-20 8-00
30 3-40 4-30 5 0 0 5-80 6-70 7-30 9-10
31 4-80 5-60 6-50 7-40 8-15 9-90
32 5-20 6-10 7-05 8-15 9-00 10-70
33 5-60 6-70 7-60 8-80 9-85 11-50
34 5 95 7-10 8 1 0 9-40 10-60 12-25
35 6-30 7-60 8-50 9-90 11-10 12-80 15-30 17-10
36 6-65 8 0 0 9 0 0 10-50 11-80 13-60 16-00 17-90
37 6-90 8-40 9-35 10-95 12-40 14-30 16-60 18-60
38 7-20 8-70 9-75 1 1 -40 12-90 14-90 17-20 19 20
39 7-45 9 0 0 1 0 1 0 1 1 -SO 13-40 15-45 17-70 19-80
40 7-70 9-40 10-40 12-20 13-90 15-90 18-10 20-30
41 10-75 12-50 14-25 16-40 18-60 20-80
42 11-05 12-85 14-60 16-80 19-00 21-30
43 11-30 13-15 15-00 17-25 19-40 21-70
44 11 -55 13-40 15-30 17-60 19-80 22-15
45 11-80 13-65 15-60 18-00 20-20 22-60
46 11 -95 13-90 15-90 18-30 20-50 23-00
47 12-10 14-10 16-20 18-60 20-80 23-40
48 12-25 14-30 16-50 18-85 21-10 23-70
49 12-35 14-45 16-75 19-15 21-40 24-00
50 12-40 14-60 17-00 19-30 21-80 24-30
51 14-80 17-20 19-55 22-00 24-70
52 15-00 17-40 19-80 22-25 25-00
53 15-20 17-55 19-95 22-50 25-25
54 15-35 17-70 20-15 22-75 25-50
55 15-50 17-80 20-30 22-95 25-70
56 18-00 20-40 23-20 26-00
57 18-15 20-60 23-35 26-20
58 18-30 20-75 23-50 26-40
59 18-40 20-85 23-65 26-55
60 18-50 21-00 23-80 26-70



T able 4 G eneral tree  assortm ent table for conifers
Volume (O B) to  16 cm top diam eter under bark

H eigh t  c lass  in m e tr e s  (heigh t  to  7 c m  in b r a c k e t s )

m 9 12 15 18 21 24 27 30 33 36m e tres (6-5) (9 -5 ) ( 1 2 ) ( 1 5 ) ( 1 8 ) ( 2 1 ) ( 2 4 ) (2 7 ) ( 3 0 ) (3 3 )

2 0 0-055
2-5 0-080
3 0 0-100 0-085
3-5 0-120 0-105
4 0 0-150 0-125
4-5 0-180 0-150 0-130
5 0 0-180 0-145 0-140
5-5 0-205 0-170 0-155
6 0 0-240 0-195 0-170 0-165
6-5 0-280 0-220 0-185 0-180
7-0 0-320 0-250 0-205 0-200
7-5 0-285 0-230 0-220
8 0 0-330 0-260 0-240 0-225
8-5 0-380 0-290 0-260 0-235
9 0 0-430 0-325 0-280 0-250
9-5 0-500 0-365 0-305 0-270

1 0 0 0-580 0-410 0-335 0-290
10-5 0-690 0-460 0-365 0-310
11-0 0-520 0-400 0-330
11-5 0-590 0-440 0-355
12-0 0-680 0-485 0-385
12-5 0-790 0-535 0-415
13-0 0-595 0-450
13-5 0-660 0-490
14-0 0-740 0-535
14-5 0-835 0-585
15 0 0-990 0-640
15-5 1-280 0-710
16 0 0-785
16 5 0-875
17-0 1-000
17 5 1-180 0-790
18 0 1-460 0-850
18 5 2-000 0-940
19-0 1-040
19 5 1-190
20-0 1-390 0-905
20-5 1-700 0-980
21-0 2-120 1-060
21-5 2-690 1-175
22-0 1-310
22-5 1-500
23-0 1-770
23-5 2-160
24-0 2-560
24-5 3-080 1-520
25-0 1-700
25-5 1-910
26-0 2-170
26-5 2-500
27-0 2-940
27-5
28-0 1-840
28-5 2-050
29-0 2-380
29-5 2-800
30-0 3-320



Table 5 G eneral tree  assortm ent table for conifers
Volume (O B) to  18 cm top diam eter under bark

294

H eight  c lass  in m e tres  (height to  7 cm  in b r a ck e t s )

in 9 12 15 18 21 24 27 30 33 36m e t  res (6 -5 ) (9 -5 ) (1 2 ) ( 1 5 ) ( 1 8 ) ( 2 1 ) ( 2 4 ) ( 2 7 ) ( 3 0 ) ( 3 3 )

2-0 0-065 0-069
2-5 0-089 0-085 0-079
3-0 0-115 0-105 0-095 0-093 0-092
3-5 0-143 0-129 0-117 0-112 0-110
4-0 0-172 0-157 0-138 0-130 0-128 0-122 0-122
4-5 0-185 0-160 0-150 0-145 0-141 ‘ 0-141
5-0 0-218 0-188 0-172 0-164 0-160 0-158
5-5 0-250 0-215 0-194 0-184 0-178 0-176
6 0 0-287 0-242 0-218 0-205 0-199 0-193
6-5 0-330 0-279 0-246 0-228 0-219 0-213
7-0 0-380 0-320 0-274 0-251 0-240 0-232
7-5 0-368 0-305 0-276 0-263 0-252
8-0 0-412 0-340 0-303 0-286 0-272
8-5 0-474 0-377 0-332 0-310 0-294
9-0 0-540 0-422 0-358 0-334 0-316
9-5 0-620 0-471 0-398 0-359 0-338

1 0 0 0-712 0-527 0-437 0-387 0-363
10-5 0-591 0-481 0-416 0-388
1 1 0 0-662 0-526 0-444 0-413
11-5 0-753 0-582 0-472 0-441
1 2 0 0-874 0-644 0-519 0-468
12-5 0-715 0-549 0-500
1 3 0 0-794 0-588 0-536
13-5 0-892 0-636 0-574
14-0 1-009 0-690 0-614
14-5 1-180 0-758 0-658
15-0 1-476 0-837 0-707
15-5 0-935 0-761
1 6 0 1-042 0-815
16 5 1-198 0-884
17-0 1-395 0-962
17-5 1-678 1-050
18-0 2-108 1-165 0-885
18-5 1-286 0-952
19-0 1-444 1-028
19-5 1-658 1-107
2 0 0 1-930 1-208
20-5 2-349 1-316
21-0 1-449
21-5 1-607
22-0 - 1-802
22-5 2-050
23-0 2-373
23-5 2-808 1-646
24-0 1-818
24-5 1-994
25-0 2-203
25-5 2-463
26-0 2-817
26-5 3-246
27-0 1-998
27-5 2-225
28-0 2-534
28-5 2-861
29-0 3-254
29-5 3-791



Table 6 G eneral tree assortm ent table for conifers
Volume (O B) to  24cm  top diam eter under bark

Length H eigh t  class in m e tres  (height to  7 cm in b r a ck e t s )

in 12 15 18 21 24 27 30 33 36m etres (9 -5 ) (1 2 ) ( 1 5 ) ( 1 8 ) ( 2 1 ) ( 2 4 ) ( 2 7 ) ( 3 0 ) ( 3 3 )

2 0 0-111 0-109 0-109 0-105 0-101 0-101 0-101
2-5 0-150 0-144 0-138 0-133 0-132 0-130 0-128
3-0 0-191 0-177 0-169 0-164 0-159 0-157 0-155
3-5 0-234 0-212 0-203 0-196 0-191 0-190 0-182
4-0 0-250 0-238 0-227 0-221 0-221 0-210
4-5 0-291 0-275 0-261 0-254 0-254 0-239
5 0 0-330 0-317 0-299 0-289 0-287 0-269
5-5 0-392 0-358 0-336 0-325 0-320 0-299
6 0 0-447 0-407 0-385 0-359 0-354 0-331
6-5 0-513 0-453 0-422 0-400 0-389 0-364
7-0 0-581 0-508 0-471 0-440 0-428 0-398
7-5 0-661 0-566 0-521 0-485 0-465 0-433
8-0 0-743 0-627 0-577 0-532 0-510 0-472
8-5 0-692 0-637 0-581 0-558 0-513
9 0 0-774 0-697 0-628 0-599 0-546
9-5 0-852 0-769 0-685 0-645 0-594

1 0 0 0-845 0-745 0-693 0-638
10-5 0-937 0-808 0-748 0-689
1 1 0 1-034 0-874 0-809 0-737
11-5 1-148 0-948 0-868 0-785
12-0 1-276 1-033 0-923 0-842
12-5 1-478 1-128 0-993 0-901
1 3 0 1-229 1-065 0-962
13-5 1-359 1-141 1-019
14-0 1-497 1-219 1-084
14-5 1-679 1-340 1-144
15-0 1-866 1-427 1-221
15-5 2-087 1-552 1-302 1-133
1 6 0 1-692 1-386 1-208
16-5 1-822 1-472 1-285
1 7 0 1-979 1-571 1-358 1-234
17-5 ■ 2-210 1-703 1-433 1-286
18-0 2-459 1-822 1-539 1-359
18-5 2-788 1-946 1-641 1-432
1 9 0 2-109 1-735 1-509
19-5 2-317 1-845 1-587
20-0 2-514 1-968 1-680
20-5 2-813 2-109 1-763
2 1 0 3-150 2-258 1-863
21-5 2-412 1-987
22-0 2-600 2-116
22-5 2-813 2-239
23-0 3-022 2-355
23-5 3-318 2-500
24-0 3-600 2-678
24-5 2-852
25-0 3-018
25-5 3-254
2 6 0 3-484
26-5 3-813
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O U T P U T  G U ID E

H and Peeling Pines and Douglas F ir 
East England

Section X X

N o G1

1 Conditions
T he tim es apply under the follow ing co n d itio n s :
a. T he peeling o f  random  length poles, sawlogs and  2 m etre b u tt 

lengths.
b. F resh  felled pieces peeled by the  feller w ith in  seven days o f  

felling.
c. Pieces th a t are reasonably  stra igh t, free from  large kno ts or 

swellings.
d . The different conditions in sum m er o f  ‘sap u p ’ and  in w inter o f  

‘sap d ow n’.
e. Scots and  C orsican  pine and D ouglas fir.

2 Job specification
T he tim es are for the following w o rk :
a. R em oving the ou ter b a rk  from  the piece leaving a clean sm ooth  

surface.
b. W here applicable, stacking pieces neatly  a t rack  side.

3 Tools and equipment (including safety equipm ent)
a. Sandvik peeler w ith spare blades.
b. S harpening  stone.
c. Peeling cuddy (horse).
d . P rotective clo th ing  viz:

Ind u stria l gloves.
Boots w ith  safety toecap.

4 Allowances
Included in the times
a. F o r contingencies and  w ork o ther th an  th a t perform ed on 

individual pieces, eg sharpening  peeler, w alking to  new site, etc 
7j%  o f  the tim e actually  spent on  peeling.
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b. F o r personal needs and  rest 17^-25% o f  the to ta l w ork ing  time 
according to  size o f  b u tt, pole or log.

5 Method of using the Output Guide
P arag rap h  6  gives the tim e per pole o r piece and the tim e per 
cubic m etre for sawlogs. E ntry  is m ade to  the table accord ing  to 
species and  for poles and pieces the sap condition .

6 Times for hand peeling

Spec ies
Sap

condition

S ta n d a r d  min utes  
p e r  p ie c e  or  po le

S ta n d a r d  min utes  
p e r  m 3

Pole  lengths  
4 -5 - 9 -2 m

2 m  butt  
length

Saw logs  
3, 6  a n d  9 m  lengths  
with 14 cm  min imum  

top  d iam e te r

Scots pine and U p 7-01 3-49
D ouglas fir D ow n 7-78 3-88

I  75-44
C orsican  pine U p 6 - 6 6 3-32

D ow n 7-40 3-69

7 Modifications and variations to the times
N.B.  These m odifications and  varia tions are only to  be applied when 
the prevailing conditions or jo b  specification differ from  those listed 
in parag raphs 1 and  2 .
a. B utt peeling o f  poles fo r  protection

W here b u tt peeling o f  poles for p ro tection  is carried  out, allow  
one-th ird  o f  the norm al stan d ard  m inutes per pole.
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O U T P U T  G U ID E

Cundey T ractor-M ounted  Splitting Saw
Section X X I

N o G1

1 Conditions
The O u tp u t G uide applies to the splitting  o f  p itp rops under the
follow ing c o n d itio n s :
a. W ork ing  on the forest road  (see p a ra  7a for d epo t w orking).
b. Props stacked by sizes in w indrow s, one side o f  the  road  and  at 

right angles to  the road . (Larger p ro p s—2-7m  in length—may 
have to  be stacked parallel to  the road  w ith all sm all ends facing 
in the  sam e direction.)

c. P rops reasonably  stra igh t and free from  large knots or swellings.
d. P rop  stacks to  be no t higher th an  T 5m .
e. P rops exceeding 130 m m  to p  diam eter to  be split on a separate 

run  to  those under 130 m m  top  diam eter as the infeed m ust be 
regulated  to  ru n  at a slow er speed and the rollers on the splitter 
require  ad justm en t for the larger sizes.

f. Splitter equipped w ith 762 m m  inserted to o th  saw blade.
g. Splitting  spruce and larch.
h. T w o-m an w orking for all sizes and  exceptionally  three-m an 

w orking for p rops 2-70 m  long.

2 Job specification
The O u tp u t G uide  applies to  the  following w o rk :
a. Splitting  p itp rops o f  the sizes show n in p a rag rap h  6 .
b . P rops to  be fed th rough  sp litter sm all end first.
c. T he split p rops to  be stacked neatly  by size classes in w indrow s 

at roadside.
d. T he num ber o f  splits by size classes to  be counted  and  recorded.
e. Saw dust to  be rem oved from  the road  and  kep t clear o f  drains.
f. Size o f  splits to  be m arked  on stacks.
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3 Tools and equipment (including safety equipm ent)
a. C undey splitting  saw m ounted  on the three po in t linkage o f  a 

F o rd  4000 or sim ilar trac to r.
b. T rac to r fuel, oil etc and  all necessary tools and spares.
c. Felt m arkers or crayons, no tebook  and  pencils.
d. T a rpau lin  sheet (approxim ately  2 m 2 w ith a rope handle on one 

side) and  shovel for rem oving saw dust.
e. W ooden  ham m er and  wedge.
f. P rotective clo thing v iz :

Safety helm et BS 2826, 5240.
Eye pro tec tion .
E ar defenders.
Ind u stria l gloves.
A pron .
Boots w ith safety toecap.

4 Allowances
T he follow ing allow ances are included in the O u tp u t G u id e :

a. F o r contingencies and w ork o ther than  th a t perform ed on 
individual p rops and m oving betw een stacks, eg refuelling, daily 
m ain tenance o f  trac to r  and  splitter, rem oving saw dust from  road , 
coun ting  and record ing  num ber o f  pieces, m ark ing  stacks etc 
24% o f  the  tim e spent splitting  and  m oving betw een stacks.

b. F o r  personal needs and  rest 21 % —46% o f  the to ta l w orking tim e.

5 Method of using the Output Guide
a. A scertain  the size o f  p ro p  and  the average num ber o f  props 

per stack. (Also num ber o f  m en in team  for p rops w ith lengths 
o f  2-7m ).

b. Select the ap p ro p ria te  tab le  from  p arag rap h  6  and  read off either 
o u tp u t or s tan d ard  m inutes.

N .B . This in fo rm ation  is given for either a tw o or th ree-m an w orking 
team . W here the o u tp u t per m an  is required  the figures show n in 
p a rag rap h  6  m ust be divided by the num ber o f  m en in the team  
(ie tw o or three).
W here the m achine is required  the tim e per p ro p  m ust be divided 
by the num ber o f  m en in the team  (ie tw o or three).
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E xam ple 1 
P rop  size 150 m m  x 2-70 m 
75 props per stack 
P rops carried  2-5 m  
T w o-m an team
Tim e per p ro p  =  2-24 s tan d ard  m inutes (from  6 A)

2-24
M achine tim e =  —̂ — =  1 1 2  stan d ard  m inutes

O u tp u t per ho u r =  54 props (from  6 B)
54

O u tp u t per m an  per h o u r =  - y  =  27 props.

Exam ple 2 
P rop  size 150 m m  x 2-70 m 
75 props per stack 
P rops carried  2-5 m 
T hree-m an team
Tim e per p ro p  =  1-71 stan d ard  m inutes (from  6 C)

1-71
M achine tim e =  —̂ — =  0-57 s tan d ard  m inutes 

O u tp u t per ho u r =  105 p rops (from  6 D)

O u tp u t per m an  per ho u r =  - y -  =  35 props.

6A Standard minutes per prop split (two men)
see page 302 overleaf

6B Output in props split per hour by a two-man team
see page 303 overleaf

6C Standard minutes per prop split (three men)

P ro p  s ize

pr o p s  p e r 150 m m 160 m m 170 m m 180 m m

2-70 m 2-70 m 2-70 m 2-70 m

1 0 0 1-70 1-94 2-18 2-42
75 1-71 1-95 2-19 2-43
50 1-74 1-98 2 - 2 2 2-46
40 1-77 2 -0 1 2-25 2-49
30 1-80 2.04 2-28 2-52
25 1-83 2-07 2-31 2-55
2 0 1-88 2 - 1 2 2-36 2-60
15 1-96 2 - 2 0 2-44 2 - 6 8

10 2 -1 1 2-35 2-59 2-83

N .B . These tim es are for a th ree-m an  team , see p arag rap h  5.
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6D O utpu t in props split per hour by a three-m an team

P ro p  s ize
ivuiiiuet uj
pr o p s  p e r 150 m m 160 m m 170 m m 180 m m

2-70 m 2-70 m 2-70 m 2-70 m

1 0 0 106 93 83 74
75 105 92 82 74
50 103 91 81 73
40 1 0 2 90 80 72
30 1 0 0 8 8 79 71
25 98 87 78 70
2 0 96 85 76 69
15 92 82 74 67
10 85 77 69 64

N .B . These ou tpu ts are for a th ree-m an team , see p a rag rap h  5.

7 Modifications and variations to the Output Guide
N .B . These m odifications and varia tions are only to  be applied  when 
the prevailing conditions or jo b  specification differ from  those listed 
in parag rap h s 1 and  2 .
a. D epot working

W here splitting  takes place in a d epo t w ith a large concen tra tion  
o f  m ateria l presen t the follow ing times and  ou tpu ts will apply.

P ro p  s ize

1 0 0 m m  1 1 0 m m  1 1 0 m m  1 2 0 m m  1 5 0 m m  1 6 0 m m  1 6 0 m m

1-05 m  1 0 5 m  1 3 5 m  1 3 5 m  l - 8 0 m  l - 8 0 m  1 9 5 m

SM s per p ro p  0-29 0-33 0-41 0-45 0-92 0-96 1-12
O u tp u t in props
per h o u r 414 364 293 267 130 125 107

b. E xtra  carrying o f  props
W here p rops o f  2-70 m  long are carried  m ore th an  4 m etres from  
the m achine the expected o u tp u t should  be reduced as fo llo w s: 
P arag rap h  6 B—T w o-m an team

Props carried  4-5-99 m etres—reduce o u tp u t by 
5 p rops per ho u r
Props carried 6 -9  m etres—reduce o u tp u t by 
10  p rops per hour
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P arag rap h  6 D —T hree-m an team
Props carried  4-5-99 m etres—reduce o u tp u t by 
1 0  p rops per hour
Props carried 6-9  m etres—reduce o u tp u t by 
2 0  p rops per ho u r 

P aragraphs 6 A  and 6 C should  be m odified using the following 
form ula:

Tim e per p ro p  =  -pr—-— ^ ----------- x num ber o f  m en in team .
O u tp u t in props

per hour
Exam ple  

P rop  size 150 m m  x  2-70 m 
75 p rops per stack 
P rops carried  5 m etres 
T w o-m an team
O u tp u t per ho u r =  54 p rops (from  p arag rap h  6 B) m inus 5 props 

(from  p a rag rap h  7b)
=  49 props

Tim e per p ro p  =  x 2 =  2-45 stan d ard  m inutes.
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Section X X II
Standard Times for E xtraction by M a s s e y ----------------
Ferguson M F135 F itted  with H ydratongs No 24

T he trac to r  m ay be extracting  p roduce from  a first row  th inning,
from  a selective th inn ing  or from  a clear felling and  tables are given
for each type o f  job .

A. Extraction from a first row thinning

1 Conditions
T he stan d ard  tim es apply t o :
a. The ex traction  o f  w hole trees or converted  p roduce from  stum p 

to  ride. W ith  w hole trees no  conversion has tak en  place, the stem  
being run  ou t to  ab o u t 3 cm top . C onverted  p roduce is in 2m  
lengths w ith to p  diam eters in tw o classes and  tops/sm all poles. 
See A ppendix  for p ro d u c t descrip tions.

b. W hole trees should  lay w ith their bu tts facing the d irection  o f 
ex traction  and  centrally  betw een the tw o ad jo in ing  row s. C o n 
verted p roduce should  be h and  piled a t the side and parallel to 
the line, tops/sm all poles w ith bu tts in d irection  o f  ex traction . 
C onverted  p roduce  should  n o t be set back in bays in the standing  
rows.

c. R ough  tops and  large branches have been pushed into interm ediate 
row s by the feller.

d. N orm al floor conditions, ie, flat or gently sloping g round up  to  
5° (9%), the p lan ting  furrow s, new stum ps and  sm all lop and 
to p  being the only obstructions.

2 Job specification
The stan d ard  tim es are for the follow ing w o rk :
a. All p roduce  to  be extracted  and  stacked as and  w here directed. 

T ops/sm all poles and  2 m etre lengths stacked to  ab o u t 1 m etre 
high. W hole trees to  be left for conversion w hich m ay be in wide 
spread or com pactly  placed tushes. The heaps should  be free o f 
large m asses o f  b rash  although  sm all b ranches will inevitably be 
present.

307



b. W hole trees will be laying centrally  in the line w ith the b u tt ends 
po in ting  in the d irection o f  ex traction . T rac to r reverses in to  the 
line and  by shunting  som e trees back and  som e forw ard  m akes 
sm all heaps—say three heaps o f  four. T hen  picking up the heap 
fu rthest in, drives forw ard  to  second, picks second and  drives to  
first, picks first and  drives ou t to  d ropp ing  place. I t  will som e
tim es be possible to  reverse over enough  trees w hich can be 
p icked up  to  m ake a full tush  in one ru n  forw ard. Tw o m etre 
lengths will be hand  piled at the side of, and parallel to , the 
line. T he trac to r  is reversed in to  the line by-passing enough 
heaps to  m ake up a full tush , then driven ou t o f  the line picking 
up  heaps to  m ake a full tush . T ops/sm alls are trea ted  in a 
sim ilar way.

c. See also F C  Leaflet N o  55.

3 Tools and equipment (including safety equipm ent)
a. M assey Ferguson  135 fully guarded , fitted w ith safety cab and 

equipped  w ith hydratongs.
b. P rotective clo th ing  v iz :

Safety helm et BS 2826 or 5240.
B oots w ith  safety toecap.
E ar defenders.

c. T ools to  carry  ou t daily m ain tenance and  sm all repairs such as 
changing hydraulic lines and  tightening nuts and  bolts.

d. Tally  coun ters for checking p roduce ex tracted .
e. F o r  extracting  2 m etre lengths a detachable  cradle is fitted to  the 

hyd ra tong  jib .

4 Allowances
Included in the standard times
a . F o r contingencies and  w ork o ther than  ex tracting  trees and  2 m etre 

lengths such as refuelling, greasing the grapple and  linkage, 
checking oil and  w ater, rem oving sticks from  the trac to r, 
rem oving b rash  from  heaps o f  produce, getting instructions, 
m ak ing  sm all ad justm ents to  the  trac to r  and  grapple o f  up  to  
15m in, an allow ance o f  1 0 % is m ade.
This does not include travelling  to  and  from  garage to  w ork site 
o r repairs/ad justm ents o f  over 15 m inutes.

b. F o r personal needs and  rest an  allow ance o f  20% is m ade.
To be included in the price per standard m inute
c. T he ap p ro p ria te  incentive allow ance.
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5 Method of selecting the standard time
a. T able 6 (i) gives term inal tim e per piece.

T able 6 (ii) gives travelling tim e per piece in the line.
T o  use this it will be necessary to  calculate the average length 
o f  line to  be travelled (usually \  o r \  o f  the length o f  the 
com partm en t) and  apply  this distance to  the tab le  w hich gives 
the tim e for the  re tu rn  journey .
T able 6 (iii) gives travelling tim e per piece on the rack  and  ride. 
T o  use this it will be necessary to  calculate the average distance 
to  be run  and apply this d istance to  the table w hich gives times 
for the  re tu rn  journey .
T able  6 (iv) gives travelling  tim e to /fro m  w ork site.

b. T o  arrive a t a tim e for the jo b  add  together the  ap p ro p ria te  times 
from  the four tables.

c. In  the contex t o f  these tables, ‘te rm ina l’ refers to  the m aking  up 
o f  the  tushes plus any shun ting  u p  and  dow n the line involved 
plus d ropp ing  and  stacking the tushes on the ride.

d. T he tim es are calculated  on the basis o f  the average num ber o f 
pieces to  a grapple and w ith the average d istribu tion  o f  produce 
as show n below.

P roduc t
P ieces  

to a  
g rapp le

H eaps  
to  a 

g rapple

D is tances  
to  m a k e  

a grapp le  f u l l

W hole tree 9-09 Scattered 15-3 m etres
2 m, over 14cms T D 4-93 2 - 2 18-4 m etres
2 m, under 14 cms T D 10-38 1-3 4-7 m etres
T ops/sm alls 20-50 2-5 45-2 m etres

6 Tables of standard times for extraction from row thinning
Table ( i)  Term inal tim e per piece

P rodu c t S M s  p e r  p iece

W hole tree 0-45
2 m  length T D  over 14 cm 0-27
2 m  length T D  under 14 cm 0 - 1 0
T ops/sm alls 0 - 1 0
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Table ( ii) Travelling time per piece in the row

D is tance W hole  tree 2 m  T D  over  1 4 cm 2  m  T D  under 14 cm Tops /sm a lls

2 0  m 0-08 0-16 0 0 9 0-03
30 m 0 - 1 2 0 -2 1 0 - 1 2 0-04
40 m 0-15 0-27 0 1 5 0 0 5
50 m 0-19 0-32 0-18 0 0 6
60 m 0 - 2 2 0-37 0 -2 1 0-07

Table ( Hi) Travelling tim e per piece on rack and/or ride

D is tance Whole  tree 2 in T D  over  14 cm 2 m  T D  under 14 cm Tops /sm a lls

10  m 0-06 0 0 9 0 0 4 0-03
2 0  m 0 0 8 0 1 1 0 0 6 0-03
30 m 0 0 9 0 1 4 0-07 0-04
40 m 0 1 1 0 1 6 0-08 0-05
50 m 0 - 1 2 0 1 8 0 0 9 0 0 6
60 m 0-14 0 -2 1 0 1 0 0 0 6
70 m 0 1 6 0-23 0 -1 1 0-07
80 m 0-17 0-26 0-13 0 0 8
90 m 0-19 0-28 0-14 0-08

1 0 0 m 0 - 2 0 0-30 0-15 0-09
1 1 0 m 0 - 2 2 0-33 0 1 6 0 1 0
1 2 0 m 0-24 0-35 0-17 0 -1 1
130m 0-25 0-37 0-19 0 1 1
140m 0-27 0-40 0 - 2 0 0 - 1 2
150m 0-28 0-42 0 -2 1 0-13
160m 0-30 0-45 0 - 2 2 0 1 3
170m 0-32 0-47 0-23 0-14
180m 0-33 0-49 0-24 0-15
190m 0-35 0-52 0-26 0 1 6
2 0 0  m 0-36 0-54 0-27 0 1 6

Table (iv ) Travelling to/from  work site
F o r travelling  to  and from  w ork site on public and  forest road  add 
7-2SM s per mile.

B. Extraction from a selective thinning 

Conditions
T he stan d ard  tim es apply  t o :
a. T he ex traction  o f  ‘poles’, ‘m ultip les’ and  ‘logs’ from  stum p to 

ride (see A ppendix  for descrip tion  o f  these p roducts).



b. T he m ajority  o f  products laying w ith their bu tts po in ting  in the 
d irection  o f  extraction.

c. 1 0 0 % brashing.
d. N orm al floor conditions, ie, flat or gently sloping ground, a fair 

am oun t o f  tops, b rash  and  vegetation, stum ps left from  the 
thinnings, no  deep drains bu t shallow  furrow s from  p lan ting  still 
evident.

e. 650 to  2,150 stems per hectare still standing.
f. R acks ab o u t 40 m etres apart.

2 Job specification
T he standard  times are for the following w o r k :
a. A ll p roducts  to  be ex tracted , sorted  and  stacked as and  w here 

directed  for conversion or loading. Poles to  be left for conversion 
in .tushes w hich m ay be com pact or spread. M ultiples and  logs 
to  be stacked tw o tushes high to  abou t 1 m . Poles m ay be 
sorted  into stra igh t and crooked, m ultiples into graded lengths 
and  logs in to  size categories.

b. The jo b  divides into two stages: (i) the stum p/rack  stage and
(ii) the  rack /ride  stage. Stage one is best accom plished by 
reversing into the w ood and  shunting  products into sm all sorted 
heaps then  driving ou t to  the  rack accum ulating as m any pieces 
o f  one p ro d u c t as possible en route. W here any one p roduct is 
scarce it should  be b rough t out to  the rack in m ix ture and 
every effort should  be m ade to  ensure th a t as m any pieces as 
possible are carried on any journey . Stage tw o is the picking up 
o f  the sorted  heaps to  m ake a grapple full or tush  and  pulling 
the tush  dow n rack and  ride to  stack it where and  as directed. 
Stacking m ay be accom plished w ith hydratongs by tu rn ing  the 
trac to r at right angles to  the tush  while still gripping it and then 
reversing on  to  the heap o f  produce, releasing the b u tt end o f  the 
tu sh  and  then reversing the tip  end on to  the heap in a sim ilar 
way. T o  avoid dam age to  the  grapple the driver should  ensure 
th a t the tu sh  is released before driving away.

3 Tools and equipment
As in row  th inning  (P art A) b u t no  2 m etre cradle necessary.
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4 Allowances
A s in row  th inning  (P art A).

5 Method of selecting the standard time
The tim es are divided into four tables.
a. T able 6 (i) gives tim e per piece for stage one. This is the tim e 

needed to  get p roduce from  stum p to  rack (including the 
travelling on the rack and  in the w ood and the necessary 
shunting) and  leaving it in sorted  heaps.
T able 6 (ii) gives term inal tim e per tush  for stage tw o. This is 
the  tim e needed to  m ake up  a full tu sh  o f  sorted  p roduce on the 
rack and d ro p  it and  stack it on the ride. T o  use this tab le  it will 
be necessary to  know  the average num ber o f  pieces th a t m ake 
up  a tu sh  in o rder to  arrive a t a tim e per piece. The num ber o f 
pieces given are the average encountered  in studies.
T able 6 (iii) gives travelling tim e per tush  for rack and  ride. To 
use this tab le  it is necessary to  know  the average num ber o f  pieces 
th a t m ake up  a tu sh  in o rder to  arrive at a tim e per piece. I t is 
also necessary to  calculate the average distance to  be travelled on 
rack  and ride. (U sually \  or \  o f  the length o f  the com partm en t 
for rack travel and dependent on d irections for ride travel.) 
T able 6 (iv) gives travelling tim e to /from  w ork site.

b. T o  arrive a t a tim e for the w hole jo b  add  together the  times 
derived from  the four tables. I f  hydratongs are perform ing  only 
stage tw o, add  together the tim es derived from  tables 6 (ii), 6 (iii) 
and  6 (iv).

6 Standard times for extracting produce from a thinning
Table ( i) Times fo r  stage one

Product S M s  p e r  p ie ce

Poles 0-96
M ultiples 1-14
Logs 119

Table ( ii) Term inal times fo r  stage two

Produc t S M s  p e r  lush P ieces  p e r  tush

Poles 0 - 6 6 8 0
M ultiples 1-15 5-1
Logs 1-35 2 -8



Table (iii) Travelling times on rack and ride

D is tance S M s  p e r  tush D is tance S M s  p e r  tush

1 0 m 0-56 160 m 2-77
2 0  m 0-71 170m 2-92
30 m 0-85 180m 3 0 6
40 m 1 0 0 190m 3-21
50 m 1-15 2 0 0  m 3-36
60 m 1-30 2 2 0  m 3-65
70 m 1-44 240 m 3-95
80 m 1-59 260 m 4-24
90 m 1-74 280 m 4-54

1 0 0 m 1-89 300 m 4-83
1 1 0 m 2-03 320 m 5-13
1 2 0 m 2-18 340 m 5-42
130m 2-33 360 m 5-72
140m 2-48 380m 601
150 m 2-62 400 m 6-30

Table (iv) Travelling tojfrom  work site
F o r travelling to  and from  w ork site on public and forest road add
7-2 SM s per mile.

C. Extraction from a clearfelling

1 Conditions
T he stan d ard  times apply t o :
a. T he ex traction  o f ‘poles’, ‘m ultip les’ and  ‘logs’ from  stum p to  

ride. T he felling in question  is th a t w here a feller has tw o blocks 
in one o f  w hich he is felling while ex traction  takes place from  
the o ther. See A ppendix  for descriptions o f  the products.

b. Felling has been done at an  angle to  the face o f  the block so th a t 
the m ajo rity  o f  the produce lays w ith the bu tt ends inclined at 
an angle tow ards the ex traction  rack.

c. N orm al floor conditions, ie, flat or gently sloping ground, a fair 
am o u n t o f  lop and  top  and  vegetation, stum ps left from  previous 
th inn ings and  the felling b u t few coppice stum ps, no deep drains.

d. R acks 35-40 m etres apart.
e. Logs are  graded a t som e po in t before stacking takes place. The 

tim es do  no t allow  for pulling the rideside heaps o f  logs to  pieces 
in o rder to  so rt and  re-stack them .

2 Job specification
a. A ll p roduce  to  be extracted , sorted  and stacked as and w here 

directed . Poles are usually  left for conversion in com pact or
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spread tushes, while m ultiples and  logs are stacked tw o tushes 
high (abou t 1 m) to  aw ait collection. Sorting o f  the poles m ay be 
into stra igh t and  crooked, m ultiples in to  graded lengths and 
logs into volum e categories w ith add itional sorting  for stra igh t or 
crooked.

b. T he jo b  divides into two stages, stum p to  rack and  rack  to  ride. 
T he first stage m ust be accom plished before the feller re tu rns from  
his o ther b lock. The recom m ended m ethod  is as in thinnings. 
Logs are often m easured and m arked while they lay a t the end o f 
stage one and they m ay be graded as som ething o ther th an  the 
trac to r driver has an tic ipated . Stage tw o therefore includes som e 
sortings o f  logs, m aking  sm all heaps into full tushes, picking up, 
pulling ou t and  stacking produce as and  where directed.

3 Tools and equipment
As for row  th inning  (P art A) bu t no 2 m etre cradle necessary.

4 Allowances
As in row  th inn ing  (P art A).

5 Method of selecting the standard times
a. T he tim es are divided into four tables.

T ab le  6 (i) gives the tim e per piece for stage one. This is the tim e 
needed to  get the  p roduc t from  stum p to rack including m ove
m ent on the rack and in the w ood, the necessary shunting  and  
dropp ing  into sorted heaps.
T able 6 (ii) gives the term inal tim e per tush  for stage two. This 
is the tim e needed to  m ake up a full tush  o f  sorted  produce on 
the rack and  d ro p  it and  stack it on the ride. I t is given in tw o 
parts, one w here stage one has been perform ed by the hydratongs 
and  the  o ther w here stage one has been perform ed by T hetfo rd  
tongs. T o  arrive at a tim e per piece it will be necessary to  know  
the average num ber o f  pieces th a t m ake up  a tush . The num bers 
o f  pieces given are those encountered  in studies.
T able 6 (iii) gives travelling tim e per tush  in rack and  ride. It will 
again be necessary to  know  the average num ber o f  pieces to  a 
tu sh  in o rder to  calculate a tim e per piece. I t will also be 
necessary to  calculate the average distance to  be travelled on rack 
and  ride. (R ack distance is usually j  or \  the length o f  the 
com partm en t. R ide distance will depend on the d irections given 
the trac to r  driver.)
T able 6 (iv) gives the travelling tim e to /fro m  w ork  site. T o  arrive 
a t a tim e for the w hole jo b  add  together the tim es derived from  
the four tables.

b. I f  the  hydratongs are perfo rm ing  ju s t stage tw o then  only 
tables 6 (ii), 6 (iii) and  6 (iv) are used.



6 Standard times for extracting produce from a clearfelling
Table ( i) Times for stage one

Product S M s  p e r  p iec e

Poles 0-91
M ultiples 109
Logs 0 - 8 6

Table (ii) Term inal times fo r  stage two

T im e  p e r  tush Time p e r  tush Pieces
Produc t i f  s ta g e  I b y i f  s ta g e  I by p e r

h ydra ton g Th etford  long tush

Poles 0-67 2 - 2 2 7-3
M ultiples 1-53 2-72 5-2
Logs 1-42 2-39 2-4

0-87 SM s o f the m ultiples and logs tim e is for stacking.
0 1 6  SM s o f the logs tim e is for sorting  after grading.

Table ( iii) Travelling time on rack and ride

D is tance S M s  p e r  lush D is tance S M s  p e r  tush

1 0 m 0-56 160 2-77
2 0  m 0-71 170 2-92
30 m 0-85 180 3-06
40 m 1 0 0 190 3-21
50 m 1-15 2 0 0 3-36
60 m 1-30 2 2 0 3-65
70 m 1-44 240 3-95
80 m 1-59 260 4-24
90 m 1-74 280 4-54

1 0 0  m 1-89 300 4-83
1 1 0 m 2 0 3 320 5 1 3
1 2 0 m 2-18 340 5-42
130m 2-33 360 5-72
140m 2-48 380 601
150 m 2-62 400 6-30

Table ( iv) Travelling to/'from work site
F o r travelling  to  and  from  w ork site on public and  forest road  
add  7-2SM s per mile.
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A PPEN D IX

Product m easurem ents
T h ro u g h o u t the tables reference is m ade to  poles, m ultiples and 
logs in th innings and  fellings and  to  w hole trees, 2  m etre  lengths 
and tops/sm alls in line th innings. A  descrip tion  o f these p roducts and 
som e m easurem ents fo llo w :
Pole
The upper p a rt o f  the stem  left w hen a log an d /o r m ultip le has 
been rem oved . The b u tt d iam eter is ab o u t 16 cm and  the length abou t 
6m.
M ultiple
U sually  the m iddle p a rt o f  the stem . A  log has been cu t from  the 
bo tto m  and  a pole from  the top . The length is a m ultip le o f  2 m etres 
usually  4 m  or 6  m and the b u tt d iam eter ab o u t 22cm .
Logs
U sually  the b o tto m  p art o f  the tree bu t m ay be a second or th ird  
cut. T he b u tt d iam eter is ab o u t 30cm  and  the length from  3-3 to
6 -6 m.
2  m etre lengths
Trees in a line th inn ing  converted  into 2 m etre lengths to  a 
m inim um  to p  cjiameter o f  7cm . B utt d iam eters are 17 o r 13cm in 
the to p  d iam eter classes o f  over 14 and  under 14cm respectively.

Tops/smalls
Trees or parts o f  trees in a line th inn ing  from  w hich a 2 m etre 
length can no t be cut. The b u tt d iam eter is ab o u t 9 cm and  the 
length ab o u t 5-3 m.
Whole trees
Trees in a line th inn ing  w here no conversion has taken  place. Stem 
left w hole to  ab o u t 3 cm to p  d iam eter. The b u tt d iam eter is abou t 
16cm  and  the length abou t 8-7m.



O U T P U T  G U ID E

Pole Length G round Skidding by County 
Super-Four and Igland W inch 
Southern England

Section X X II

N o G5

1 Conditions
The tim es apply to  pole lengths extracted  under the following
c o n d itio n s :
a. T h inn ing  or clearfelling.
b. Poles felled d irectionally  as instructed  by the supervisor.
c. T he average tree volum e determ ined by an  agreed m ethod.
d. D rains o f  1 m or m ore wide and  0-75 m or m ore deep to  be filled 

in w ith brash, tops, etc so as to  be readily traversable.
e. R ack  espacem ent—40m  or less (th inning only), w ith adequate 

tu rn ing  space provided in the rack  every 50m  in length.
f. A m ple room  for stack ing  poles and  m anoeuvring  a t roadside/ 

conversion bay/low er landing.
g. C hokering  and  unchokering  carried  ou t by the trac to r driver.

2 Job specification
T he tim es apply  to  the following w ork:
a. T rac to r m anoeuvred to  face extraction  d irection , in rack or w ood, 

p rio r to  b. below.
b. W inch rope hauled ou t and  chokers d istribu ted  to  b u tt or tip  o f 

each pole to  be extracted.
c. Poles chokered and secured to  w inch rope w orking  back to  the 

trac to r from  the tail pole.
d . R epeat b. and  c. above w ith  the second w inch rope, if necessary 

after fu rther m anoeuvring  o f  the trac to r.
e. L oad  w inched to  b u tt p la te  and  then  lifted as high as possible from  

the ground.
f. Skid load to  stack ing  area.
g. U nchoker load, wind in w inch ropes and secure chokers to  the 

trac to r.



h. R e tu rn  to  ex tract the next load.
i. N orm al daily m ain tenance o f  the trac to r, w inch and chokers, 
j . S tack tim ber a t roadside as required.

3 Tools and equipment (including safety equipm ent)
C oun ty  Super-four trac to r (654 or 754) equipped w ith:
a. Log rolling blade.
b. Ig land Spesial 4 tonne double  d rum  w inch and ropes plus 

sufficient (and spare) keyhole sliders and  chain  chokers or EIA  
hooks and polypropylene chokers.

c. The ap p ro p ria te  m ain tenance tools.
d. P rotective clo thing v iz :

Safety helm et BS 2826 or 5240.
E ar defenders.
G loves w ith w irep ro o f palm s.
B oots w ith safety toecap.

4 Allowances
Included in the times
a. F o r  w ork o ther th an  th a t o f  actual ex trac tion  (term inal and 

m ovem ent) 2 0 % o f the tim e spent extracting.
b. F o r personal needs and  rest 20% o f the to ta l w ork ing  tim e.

5 Method of selecting the time
E ntry  to  the tables in p a rag rap h  6  is gained by using the average 
volum e o f  the poles to  be extracted , the average extraction  distance, 
the difficulty o f  the terra in  and  w hether skidding is from  a th inn ing  
or clearfelling.
T he te rra in  conditions should  be assessed on site and the ap p ro p ria te  
po in ts allocated  from  the tables show n below . T he to ta l points 
aw arded  from  these tables are then  used to  fix the terra in  
classification in tab le  5B.

A Terrain score tables fo r  wheeled tractor extraction
P oin ts should  be allocated from  tables (i), (ii) o r (iii) and  (iv) and
to ta lled  for use in tab le  5B.



Table ( i) Slope

S lo p e  in 
perce n ta g e

S lo p e  in 
degrees

P o in ts  fo r  
uphill ex tra c tio n

P o in ts  fo r  
dow nhill ex tra c tio n

0 0 3 3
2 1 4 2
3 2 6 1
5 3 8 0
7 4 10 0
9 5 12 1

10 6 14 2
12 7 16 4
14 8 18 6
16 9 21 9
18 10 24 12
19 11 27 15
21 12 30 18
23 13 N o t considered 21
25 14 suitable for this 24
27 15 type o f  ex traction 27
29 16 30

Table ( ii) So il condition
W here felling litter is present in such quantities th a t it m akes an 
assessm ent o f  the  soil type difficult use the tab le  show n below . In 
all o ther cases use table (iii). Soil m oisture  refers to  conditions a t the 
tim e o f  the opera tion .

S o il m o is tu re P o in ts

D ry 0-5
M oist 6 - 1 0
W et 11-15

Table ( iii) So il condition and type

S o il ty p e  ( 1 5 - 3 0 cm s be low  su rfa ce )

m o is tu re
G ravel L oam C lay P ea t S an d

D ry 0 0 0 0 1

M oist 4 8 12 18 10

W et 4 15 21 31 19
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Table (iv) Im pedim ents 
D itches, stum ps, rocks, etc.

Im ped im en ts P o in ts

Few 0-5
M oderate 6 - 1 0
Severe 11-15
Very severe 16-20

B  Terrain classification fo r  County Super-four equipped with 
double drum winch and log rolling blade

T o ta l p o in ts
aw a rd ed  in Terrain  c lassifica tion

p a ra g ra p h  5 A

0 - 1 0 E asy—tu rn  to  p a rag rap h  6A
1 1 - 2 0 M o d era te—tu rn  to  p a rag rap h  6 B
21-30 D ifficult—tu rn  to  p a rag rap h  6 C
31 + Very difficult—n o t considered suitable

for the C oun ty  Super-four

Exam ple  
The site :
Slope 5° (9%)
U phill ex traction
A verage ex traction  distance 300 m etres 
L ittle  felling litter over m oist clay 
Few  im pedim ents

The crop:
P. 48, D ouglas fir, average volum e o f  pole rem oved 0-20 m 3, th inn ing
F ro m  tab le  5A (i) 12 points
F ro m  table 5A (iii) 12 points
F ro m  tab le  5A (iv) 3 points
T o ta l =  27 points
T erra in  classification from  tab le  5B—difficult 
T im e per pole from  p arag rap h  6 C (i)— 6-5 m inutes 
O u tp u t in poles per h ou r from  p arag rap h  6 C (i)—9
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6 Time for extraction  in minutes per pole
A Easy terrain ( to ta l score 0 -10 )
(i) Thinning

A verage  
p o le  volum e - 

in m3

A vera g e  e x tra c tio n  d is tan ce  in m e tres A verage

too 200 300 400 50 0 p o le s  p e r  b a d

0 0 5 1-9 2 - 0 2-1 2 - 2 2-3 2 0
0 1 0 2 -8 3-1 3-3 3-5 3-6 15
0-15 3-6 3-9 4-2 4-4 4-6 13
0 - 2 0 4 0 4-4 4-7 51 5-3 12
0-25 4-3 4-7 5-1 5-5 5-9 10
0-30 4-6 51 5-6 6 0 6-4 8
0-40 5-3 5-8 6-4 7-0 7-6 6
0-50 5-9 6-5 7-2 7-9 8-7 5
0-60 6-5 7-2 7-9 8 - 6 9-6 4
0-70 7-3 8 - 0 8-9 9-8 10 -8 3-4

(ii) Clearfelling

A vera g e  
p o le  volum e  - 

in m 3

A vera g e  e x tra c tio n  d is ta n ce  in m e tres A vera g e
I1//I11/1/5I' /I /

100 200 300 400 500
tlHf/tULI Uf

p o le s  p e r  toad

0 - 2 0 2-1 3-1 3-5 3-8 4-1 12

0-30 3-6 4-1 4-6 5-1 5-6 8

0-40 4-5 5-1 5-8 6-5 7-2 6

0-50 5-3 6 1 6-9 7-9 8 - 6 5
0-60 5-7 6 - 6 7-7 8 -8 9-8 4
0-70 5-9 6-8 8-1 9-5 10-7 3-4
0-80 6 0 7-2 8-5 9-9 11-5 3
0-90 6 1 7-4 8 -8 1 0 1 11-7 3
1 0 0 6 - 2 7-6 9-1 10-5 1 2 1 2-3
1-50 7-5 8 - 6 1 0 -0 1 2 -0 15-0 2

2 - 0 0 1 0 0 10-9 1 2 -0 15-0 2 0 - 0 1 - 2

321



6 O utpu t in number of poles extracted  per hour
A Easy terrain ( to ta l score 0 -10 )
(i) Thinning

A ve ra g e  A vera g e  ex tra c tio n  d is tan ce  in m e tres  A verage
(u  i t / f if/ M i;

in m 3 too 200 300 400 500 p o le s  p e r

0-05 32 31 30 29 28 2 0

0 - 1 0 21 19 18 17 16 15
0-15 17 16 15 14 13 13
0 - 2 0 15 14 13 12 11 12

0-25 14 13 12 11 10 10

0-30 13 12 11 10 9 8
0-40 11 10 9 H 8 6

0-50 10 9 8 n 7 5
0-60 9 8 71 7 6 4
0-70 8* n 1 6 51 3-4

(ii) Clearfelling

A verage  
p o le  volum e  

in m3

A vera g e  ex tra c tio n  d is tan ce  in m e tres /I verage  
nu m ber o f  

p o le s  p e r  loadtoo 200 300 400 500

0 - 2 0 23 2 0 18 16 15 12

0-30 17 15 13 111 10 8

0-40 14 12 10 9 8 6

0-50 12 10 9 8 7 5
0-60 11 91 8 7 6 4
0-70 101 9 71 61 51 3-4
0-80 io | 9 71 6 5 3
0-90 10 9 7 6 5 3
1 0 0 10 9 7 6 5 2-3
1-50 8 7 6 5 4 2

2 - 0 0 6 51 5 4 3 1 - 2
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6 Tim e for extraction  in minutes per pole
B M oderate terrain ( to ta l score 11-20)
(i) Thinning

A verage A vera g e  e x tra c tio n  d is tan ce  in m etres A verage

in m 3 too 200 300 40 0 500 p o le s  p e r  to a d

0 0 5 2 - 0 2 -2 2-4 2 - 6 2 -8 2 0

0 - 1 0 3-2 3-4 3-6 3-9 4-1 15
0-15 3-7 4-2 4-5 4-9 5-1 13
0 - 2 0 4-4 4-8 5-2 5-7 61 12

0-25 4-9 5-4 5-8 6-4 6 -8 10

0-30 5-3 5-8 6-4 7-0 7-7 8

0-40 5-7 6-5 7-3 8-3 9-4 6

0-50 6 -2 7-4 8 - 6 9-8 1 1 -2 5
0-60 6-9 8 -2 9-5 1 1 -0 12-7 4
0-70 7-6 9 0 10-5 1 2 -2 14-3 3-4

(ii) Clearfelling

A vera g e  
p o le  volum e  

in m 3

A vera g e  ex tra c tio n  d is tan ce  in m e tres A verage
ntm ihpr nf

too 200 300 400 500
fuu/ii/ti isi

p o le s  p e r  load

0 - 2 0 2-9 3-3 3-7 4-1 4-5 12

0-30 3-8 4-4 5-0 5-6 6 - 2 8

0-40 4-8 5-5 6-3 7-2 8 -0 6

0-50 5-6 6-5 7-5 8 - 6 9-7 5
0-60 5-9 7-1 8-4 9-6 10-9 4
0-70 6-3 7-7 9-2 1 0 -8  ' 12-3 3
0-80 6 - 6 8-3 1 0 0 11-9 13-6 3
0-90 6-7 8 -6 1 0 -2 12-3 14-4 2-3
1 0 0 7-0 8-8 10-7 130 15-2 2

1-50 8 - 6 1 0 -0 1 2 -0 14-0 16-2 1 - 2

2 - 0 0 1 2 -0 15-0 17-1 2 0 0 24-0 1 - 2
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6 O utput in number of poles extracted  per hour
B M oderate Terrain (to ta l score 11-20)
(i) Thinning

A verage A vera g e  e x tra c tio n  d is tan ce  in m e tres A verage

in m z too 200 300 400 500 p o le s  p e r  lo a d

0 0 5 30 27 25 23 2 2 2 0
0 - 1 0 19 17 16 154 15 15
0 1 5 16 14 13 124 12 13
0 - 2 0 14 12 11 104 10 12
0-25 12 11 10 94 9 10
0-30 11 10 9 84 8 8
0-40 10 9 8 7 64 6

0-50 9 8 7 6 54 5
0-60 84 74 64 54 5 4
0-70 8 1 6 5 4 3-4

(ii) Clearfelling

A verage
n/i//7 lt/i/i/nij?

A verage  ex tra c tio n  d is ta n ce  in m etres A vera g e
111in?n/>i‘ sitf/OtK \ UlUltlti

in nC too 200 300 400 500
fILtrtlt/Ct U)

p o le s  p e r  load

0 - 2 0 2 2 19 17 15 13 12

0-30 15 13| 12 10 9 8
0-40 13 11 9 8 7 6

0-50 11 94 8 7 6 5
0-60 104 9 7 6 5 4
0-70 10 8 64 54 41 3
0-80 94 74 6 5 4 3
0-90 9 74 6 5 4 2-3
1 0 0 9 74 6 5 4 2

1-50 7 6 5 4 34 1 - 2

2 0 0 5 4 34 3 24 1
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6 Tim e for extraction in minutes per pole
C Difficult terrain ( total score 21-30)
(i) Thinning

A verage  
p o le  volum e - 

in m 3

A vera g e  e x tra c tio n  d is tan ce  in m etres A verage

100 200 300 400 500 p o le s  p e r  load

0-05 2 - 2 2 - 6 3-2 3-8 4-7 2 0
0 - 1 0 3-4 3-9 4-4 5-0 5-6 15
0-15 4-2 4-8 5-5 6 -2 7-1 13
0 - 2 0 4-8 5-6 6-5 7-5 8 -6 10
0-25 5-4 6-4 7-5 8-7 9-9 8
0-30 6 -0 7-2 8 -6 9-9 1 1 1 7
0-40 6-9 8-3 1 0 0 11-9 140 5-6
0-50 7-5 9-5 11-7 14-1 16-8 4-5
0-60 8-3 10-4 130 15-8 19-2 3-4
0-70 9 0 11-4 14-2 17-4 2 1 - 2 3

(ii) Clearfelling

A vera g e  
p o le  volum e  

in m 3

A verage ex tra c tio n  d is tan ce  in m etres A verage
1111111 f t  SS1' /1 1

100 200 300 400 500
11 111 /  lU tZf U)

p o le s  p e r  to a d

0 - 2 0 3-3 4-2 5-2 6 - 2 7-1 10
0-30 4-6 5-9 7-2 8 - 6 9-8 7
0-40 5-6 7-3 9-2 11 -2 1 2 -6 5-6
0-50 6-5 8 - 6 10-7 13-3 15-4 4-5
0-60 7-2 9-9 1 2 -2 15-3 17-8 3-4
0-70 7-8 10-7 13-7 16-8 19-3 3
0-80 8 - 0 11-5 15-0 17-8 2 1 -1 2-3
0-90 8 - 6 12-3 160 19-4 22-5 2

1 0 0 9-3 13-0 17-1 20-7 23-5 1 - 2

1-50 1 2 -0 15-0 2 0 0 24-0 3 0 0 1 - 2

2 0 0 150 2 0 - 0 24-0 30-0 40-0 1
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6 O utput in number of poles ex tracted  per hour
C Difficult terrain ( to ta l score 21-30)
(i) Thinning

A verage A vera g e  ex tra c tio n  d is ta n ce  in m e tres verage

in m3 too 200 30 0 400 500 p o le s  p e r  load

0 0 5 28 23 19 16 13 2 0
0 1 0 17 15 13 12 10 15
0-15 14 12 11 10 8 13
0-20 12 11 9 8 7 10
0-25 11 9 8 7 6 8
0-30 10 8 7 6 5 7
0-40 9 7 6 5 4 5-6
0-50 8 64 5 41 31 4-5
0-60 7 6 41 4 31J2 3-4
0-70 62 51 4 31 3 3

(ii) Clearfelling

A verage A vera g e  ex tra c tio n  d is ta n ce  in m e tres ,4verage
iii/mn/Jj' /■»//y(/ic l • tf//itr

in m 3 /o o 200 300 400 500
1 till 11UL 1 Uf

p o le s  p e r  to a d

0-20 20 15 12 10 9 10
0-30 14 10 8 7 6 7
0-40 11 9 7 51 41 5-6
0-50 10 8 6 4 4 4-5
0-60 9 61 5 4 31J 2 3-4
0-70 8 6 41 31J2 3 3
0-80 71 51 4 3 34J2 2-3
0-90 7 5 4 3 21 2
l -00 7 5 31 3 24 1-2
l -50 5 4 3 21 2 1-2
2 0 0 4 3 21*■2 2 11 1

7 Modifications
N one.
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Extraction o f Logs, Pulpw ood and Poles by 
High Lead D ouble D rum  W inch

O U T P U T  G U ID E —E X T R A C T IO N
Section X X II

N o G 6

1 Conditions
The times apply to  ex traction  under the follow ing c o n d itio n s :
a. Logs and  pulpw ood cut to  Scottish  pulp  specification (length 

3 0 m  w ith to lerance dow n to  2-5 m ; d iam eter 5 -4 0  cm over bark).
b. Logs and points.
c. Poles.
d. Pulp loads to  average 0-36 cubic m etres and  be so p repared  and 

positioned by the fellers th a t one end is raised on a bearer to 
facilitate chokering  and access to  the rack  is unim peded.

e. B oth  uphill and dow nhill ex trac tion  to  the  road .
f. A team  o f  two m en.
g. R ack  espacem ent o f  23 m etres, rack  w idth  o f  3 m etres m inim um , 

end a t a single suitable spar tree w ith n a tu ra l anchor, single 
n a tu ra l head anchor for trac to r.

h. A dequate  stacking space a t roadside w ithou t excessive foundation  
build ing  required .

i. T rac to r in line w ith the rack.
j. Slopes o f  up  to  40° (84%) w ith a fair am o u n t o f  rocks, b rash  

and  tops w hich m ust no t exceed 2-5 m etres in length.

2 Job specification
T he tim es apply to  the follow ing w o rk :
a. A ll p roduce  to  be ex tracted  and  stacked neatly  a t roadside so as 

no t to  obstruct the passage o f  vehicles.
b. S tacks to  be m ade a t right angles to  the road  w ith ends flush for 

grapple loading.
c. P roduce types to  be stacked separately.
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Tools and equipment (including safety equipm ent)
a. Isachsen M ark  III double  d rum  w inch m oun ted  on  a M assey 

F erguson  35 or 135 m odel trac to r.
or
b . Ig land Spesial double d rum  w inch m ounted  on a F o rd  3000 or 

M assey F erguson  135 trac to r.
N .B . This guide also applies to  F o rd  3000 Ig land  Spesial Skyline 
outfits when used as a high lead even though  the haul-back  
cable is 7 m m  instead o f  8  m m  diam eter. B oth  a. and  b. above 
should  be equipped to  F o restry  C om m ission M echanical P lan t 
Specification 70/29.
A dd itional equ ipm ent:
Tw o rad io  pack sets, o r one pack set w ith a m obile and  loud
speaker a t the tra c to r end.
G ro u n d  anchors.
Pow er saw.

c. Protective clo thing viz:
Safety helm et BS 2826 or 5240.
E ar defenders.
G loves w ith w irep roo f palm s.
B oots w ith safety toecap.
C h o k erm an  need no t w ear ear defenders.
In  add ition , ou te r clo th ing  m ust be devoid o f  any loose flaps 
likely to  get caught in the m oving p arts  o f  the m achinery  or 
runn ing  cables.

4 Allowances
Included in the times
a. F o r  contingencies and  w ork  o ther th an  ex traction , eg refuelling, 

daily m ain tenance o f  the tra c to r and  w inch, to  and  from  w ork 
sites, m oving trac to r to  let road  traffic pass, coun ting  and  checking, 
im proving stacking sites, rem oval o f  obstructions from  the rack, 
16% o f  the tim e spent on actual set up  and  take  dow n and 
ex traction .

b. F o r personal needs and  rest 27% o f  the to ta l w ork ing  time.

5 Method of using the Output Guide
a. T he O u tp u t G uide is com posed o f  separate  tables for set up 

and take dow n, and  for ex traction . T he follow ing facts are 
required  to  select the tim e for each p a r t:
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1 The average length o f  rack  m easured  from  roadside to  the 
foot o f  the spar tree.

2 The to ta l volum e com ing from  the area.
3 The average load size.
4 Type o f  w inch in use ie Isachsen or Igland.

b . S e t up and take down
The tim e per cubic m etre for set up  and  take dow n is dependent 
on  rack  espacem ent (or num bers o f  racks in the  area), yield o f  the 
area, and rack  length. T he steps to  determ ine the tim e per cubic 
m etre a r e :
1 D ivide the num ber o f  racks in to  the tariff volum e (see FC  

B ooklet N o  36)—volum e per rack.
2 F ro m  the average rack  length and  tab le  6  o b ta in  the tim e per 

rack.
3 D ivide the tim e per rack  from  2 above by the volum e per

rack, giving tim e per cubic m etre for set up and  take  dow n.

c. Extraction
The tim e per cubic m etre for ex traction  can be read directly 
from  tab le  6  w hen the average rack length and  load size are k n o w n .

d. Total tim e for the jo b
T he tim e for the jo b  is the sum  o f  b.3 and c. above, ie tim e per 
cubic m etre for set up  and  take dow n plus ex traction  tim e per 
cubic m etre.

e. N otes:
1 T he average length o f  rack  can be m easured  by pacing on the 

g round the length o f  a sam ple o f  racks (eg every th ird). O n 
broken , hillocky ground  rack  length will be very variable and 
m ost likely every rack  will have to  be m easured. The easiest 
tim e to  no te  the rack  length is a t the  tim e o f m arking.

2 I f  the volum e per hectare  or the rack  length varies appreciably  
from  one end o f  the w ork ing  area to  ano ther, b reak  the area 
dow n into un iform  blocks if  possible, w ith a separate  volum e 
o r rack  length for each block.

3 T he average load size is best assessed w hen going over the area 
after felling is com plete and  m easuring sam ple loads. This can 
be checked by the w inch o p era to r record ing  the to ta l num ber 
o f  loads extracted  and  dividing this in to  the to ta l volum e for 
the w orking area.

N .B . The tim es shown in paragraph 6 apply to a two-man team. 
F o r  use in forecasting m achine requirem ents the  tim es should 
be halved, eg tim e for tw o m en to  set up  and  take  dow n equals 
8 6  s tan d ard  m inutes, m achine tim e equals 8 6  over 2 equals 43 
s tan d ard  m inutes.
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6  Tim e per cubic m etre for extraction  by Isachsen M ark  III and 
Igland Spesial double drum winches
A. S e t up and take down— Isachsen and Igland

R a ck  length  in m e tres
S ta n d a rd  m in u tes p e r  ra ck  fo r  

se t up an d  ta k e  dow n

40 6 8
50 71
60 75
70 79
80 82
90 8 6

1 0 0 90
1 1 0 94
1 2 0 97
130 101

140 105

N .B . These times are for a two-man team, see paragraph 5.

B. Tim e fo r  extraction by Isachsen M a rk  I I I  on M F35 or M F135

S ta n d a rd  m in u tes p e r  m 3 f o r  ex tra c tio n
R a c k -----------------------------------------------------------------------------------------
length  A vera g e  lo a d  s ize  in3
in in

0-50 0-45 0-40 0-35 0-30 0-25 0-20 0-15

40 1 2 - 2 0 13-56 15-25 17-43 20-33 24-40 30-50 40-67
50 12-80 14-22 16-00 18-29 21-33 25-60 32-00 42-67
60 13-40 14-89 16-75 19-14 22-33 26-80 33-50 44-67
70 14-00 15-56 17-50 2 0 - 0 0 23-33 28-00 35-00 46-67
80 14-60 16-22 18-25 2 0 - 8 6 24-33 29-20 36-50 48-67
90 15-20 16-89 19-00 21-71 25-33 30-40 38-00 50-67

1 0 0 15-80 17-56 19-75 22-57 26-33 31-60 39-50 52-67
1 1 0 16-40 18-22 20-50 23-43 27-33 32-80 41-00 54-67
1 2 0 17-00 18-89 21-25 24-29 28-33 34-00 42-50 56-67
130 17-60 19-56 2 2 - 0 0 25-14 29-33 35-20 44-00 58-67
140 18-20 2 0 - 2 2 22-75 26-00 30-30 36-40 45-50 60-67

N .B . These tim es are fo r  a two-man team, see paragraph 5.
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C. Tim e fo r  extraction by Igland Spesial on Ford 3000 or M F135  
tractor

S ta n d a rd  m in utes p e r  m* f o r  ex tra c tio n
R a c k ----------------------------------------------------------------------------------------

length  A verage lo a d  s ize  m 3
in m

0-50 0-45 0-40 0-35 0-30 0-25 0-20 0 1 5

40 11-96 13-29 14-95 17-09 19-73 23-92 29-90 39-87
50 12-48 13-87 15-60 17-83 20-80 24-96 31-20 41-60
60 13-12 14-58 16-40 18-74 21-87 26-24 32-80 43-73
70 13-68 15-20 17-10 19-54 22-80 27-36 34-20 45-60
80 14-28 15-87 17-85 20-40 23-80 28-56 35-70 47-60
90 14-84 16-49 18-55 2 1 - 2 0 24-73 29-68 37-10 49-47

1 0 0 15-40 17-11 19-25 2 2 - 0 0 25-67 30-80 38-50 51-33
1 1 0 15-96 17-73 19-95 22-80 26-60 31-92 39-90 53-20
1 2 0 16-56 18-40 20-70 23-66 27-60 33-12 41-40 55-20
130 17-12 19-02 21-40 24-46 28-53 34-24 42-80 57-07
140 17-72 19-69 22-15 25-31 29-53 35-44 44-30 59-07

N .B . These times are fo r  a two-man team, see paragraph 5.

D. O utput in m 3 extracted  per hour, Isachsen M a rk  I I I  winch on 
M F35 or M F135 tractor (N .B . excludes set up and take down)

R ack  A ve ra g e  to a d  s ize  in m 3
length  -----------------------------------------------:-----------------------------
in m 0-50 0-45 0-40 0-35 0-30 0-25 0-20 0 1 5

40 9-836 8-850 7-869 6-885 5-903 4-918 3-934 2-951
50 9-375 8-439 7-500 6-561 5-626 4-688 3-750 2-812
60 8-955 8-059 7-164 6-270 5-374 4-478 3-582 2 - 6 8 6

70 8-571 7-712 6-857 6 - 0 0 0 5-144 4-286 3-429 2-571
80 8-219 7-398 6-575 5-753 4-932 4-110 3-288 2-466
90 7-895 7-105. 6-316 5-527 4-737 3-947 3-158 2-368

1 0 0 7-595 6-834 6-076 5-317 4-558 3-797 3-038 2-278
1 1 0 7-317 6-586 5-854 5-122 4-391 3-659 2-927 2-195
1 2 0 7-059 6-353 5-647 4-940 4-236 3-529 2-824 2-118
130 6-818 6-135 5-455 4-773 4-091 3-409 2-727 2-045
140 6-593 5-935 5-275 4-615 3-960 3-297 2-637 1-978

7 M odifications and variations to  the times and outputs
N .B . These m odifications and varia tions are only to  be applied 
w hen the prevailing conditions or jo b  specification differ from  those 
listed in parag raphs 1 and  2 .



a. D ownhill extraction
W hen racks are over 120 m etres long and  the slope is steeper th a n : 
15° (27%), ex traction  all dow nhill—add 5 /  to  the  set up and  take 
dow n tim e.
20° (36%), ex traction  all dow nhill—add  up to  10% to  the set up 
and take dow n time.

b. D ifficult stacking space
T he w inch o p era to r norm ally  m oves pieces o f  pulpw ood up to 
4-5 m etres w hen stacking. W here, due to  site lim itation or volum e 
o f produce, greater m ovem ent distances are involved add the 
following w hich should be lim ited to  the racks co n ce rn ed : 
C arry ing  over 4-5 m etres b u t less th an  9 m etres—add  5% to  the 
ex traction  tim e or reduce the o u tp u t by 5%.
C arry ing  over 9 m etres bu t less th an  13-5 m etres—add  7 |%  to  the 
extraction  tim e or reduce the o u tp u t by 7|% .

c. Trewhella ground anchors
W here such anchors are req u ired —add  12 0 stan d ard  m inutes 
to  the set u p  and  take dow n tim e for each p late used.

d. Spar tree substitute
W here an  A  fram e is used as a spar tree substitu te—add  60 
stan d ard  m inutes to  the tim e for set up  and  take dow n.

e. Long splicing o f  ropes
The tim e taken  to  long splice ropes is no t included in the O u tp u t 
G uide and  m ust be paid  for separately.
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Volvo SM 462 Forw arder and 
Volvo SM 868 F o r w arder/G rapple Skidder
South-West England

O U T P U T  G U ID E
Section X X II

N o G 8

1 Conditions
The O u tp u t G uide  applies to  ex trac tion  under the following 
c o n d itio n s :
a. E x trac tion  o f  p roduce cu t to  the follow ing specifications:

P rodu c t
L ength  

in m e tres

D ia m e te r  
over b a rk  in 
c en tim e tres

SABM to c/1 1 LO 8 -3 0
EC  chipper 1-85 1 5-25
W oodcraft/C oates 1-85 15-30
EC  chipper 2-46 1 3-23
W oodcem air 2 - 0 13-28
Sawlogs 3-66-8-23 16-21
Stakes 1-37 5 - 7  (TD)
Stakes 1-67 7 -1 0  (TD)

b. E x trac tion  o f sawlogs as show n above and  the rem aining pole. 
Felling prescription
c. Trees felled in 10 m etre strips.
d. S trips to  be felled in the d irection  o f  ex traction .
e. C onverted  produce  stacked  in piles o f  10 to 20 pieces, a t right- 

angles to  and  in the centre o f  the strip  w ith pieces in the piles 
flush a t the ends.

f. Logs and  tops left in the felled strip  bu t visible to  the opera to r.

2  Jo b  specification
T he tim es apply to  the follow ing w o rk :
Shortw ood
E xtrac tion  o f shortw ood  by one m an on a Volvo SM  462 or SM  8 6 8  

in the follow ing s tag es :
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a. M anoeuvre and  travel inw ard to piles o f  p roduce.
b. T ravel along lines o f  p roduce loading the fo rw arder w ith the 

op tim um  payload su itab le for the travelling  conditions, this 
includes double bunk ing  p roducts  o f  2  m etres or less on the 
SM  462 and  3 m etres o r less on the SM  8 6 8 .

c. M anoeuvre, travel back to  the forest road  and  m ove on the road 
to  off-load.

d. Off-load at right-angles and  neatly  stack p roduce in piles at 
roadside w ith ends flush.

Logs and tops
E xtrac tion  o f logs and  tops by one m an on Volvo SM  462 F o rw arder
and  SM  8 6 8  G rapp le  skidder.
a. M anoeuvre and  travel inw ard to  logs an d /o r tops.
b. T ravel along lines o f  p roduce loading the fo rw arder o r grapple 

sk idder w ith the op tim um  payload  for travelling conditions.
c. M anoeuvre, travel back to  the forest road  and  m ove on the road 

to  off-load.
d. W ith  the forw arder or grapple skidder parallel to  log pile and 

alongside, off-load and neatly  stack logs and  tops in piles at 
road-side, or un load  in sim ilar fashion at the custom ers prem ises 
as directed.

3 Tools and equipment (including safety equipm ent)
a. V olvo SM 8 6 8  w ith  OSA  350 hydraulic crane for forw arding

and  O SA  820 inverted grapple for skidding or Volvo SM  462
w ith O SA 340P hydraulic crane for forw arding.

b. T ools and  equipm ent for m achine m aintenance.
c. P rotective clo th ing  v iz :

Safety helm et BS 2826 or 5240.
B oots w ith safety toecap.

4 Allowances
Included in the times
a. F o r w ork o ther th an  th a t o f  actual ex trac tion  (term inal/ 

m ovem ent), eg m ove aside poles and brash , ad just load on Volvo, 
articu la ted  tra iler o r g round , inspect and  consider, filling drains 
w ith brash , debogging m achine, repairs and m ain tenance o f  less 
th an  15 m inutes d u ra tion , p repare  to  load /un load , set up 
bolsters and  pins on articu la ted  trailers, tally  loads etc.
(i) Volvo S M  462

F orw ard in g —21% o f  the tim e spent extracting.
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(ii) Volvo S M  868
F o rw ard in g —21% o f  tim e spent extracting.
Skidding— 14% o f tim e spent extracting.
L oading articu lated  tra ile rs—27% o f tim e spent extracting.

b. F o r personal needs and  rest 18-22%  o f the  to ta l w orking tim e.

5 M ethod of using the O utput Guide
P arag raph  6 A gives term inal tim es (loading, m ovem ent between
piles and unloading) per load.
P arag raph  6 B gives tim es for travelling.
a. Select the ap p ro p ria te  term inal tim e according to  the p roduct 

being handled, the m ean payload  being carried , and  the p roduct 
volum e per hectare (SM  462, SA BM  pulp  only).

b. Estim ate m ean distance travelled in the  w ood and  read off the 
ap p ro p ria te  value for travelling.

c. E stim ate  the m ean distance travelled along the forest road  
from  the po in t o f  exit from  the w ood to  w here un loading  takes 
place. R ead off the ap p ro p ria te  value for travelling.

T he sum  o f  all these values will give the tim e per load in standard
m inutes. T he o u tp u t per day  in loads can be ob tained  by dividing
this figure into the to ta l available m inutes in the day.

Exam ples
1 Volvo SM  462, 2 -5 -3  m etre SABM  at 150 cubic m etres/hectare, 

m ean load 5 cubic m etres, 500 m etres travelling in the w ood, 
30 m etres travelling along the forest road , un loaded  to  ground, 
480 m inutes per day.

P aragraph  6
S ta n d a rd
m in utes

T erm inal tim e A 30-3
(P arag rap h  7A, deduct 3 |%  for - 1-1

29-2
150 cubic m etres per hectare)

T ravel in w ood 500 m etres Bi 26-6
T ravel on road  30 m etres 
T o ta l cyclic tim e (time per

Bii 1-0

load)
T o ta l num ber o f  loads per 

a 480
d a y = w = 8

56-8
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Volvo SM  8 6 8 , grapple skidding, sawlogs, 4 cubic m etre m ean 
load, 1 0 0  m etres travelling in the  w ood, 150 m etres travelling 
a long  the forest road , un loaded  to  g round, 480 m inutes per day.

P aragraph  6
S ta n d a rd
m in utes

T erm inal tim e A 11-3
T ravel in w ood 100 m etres Bi 3-7
T ravel on  road  150 m etres 
T o ta l cyclic tim e (time per

Bii 3-1

load)
T ota l num ber o f  loads per
^ 4 8 0  ^

^ =  18-1 = 2 6

18-1

6  T im e in standard  minutes per load for forwarding and skidding
A (i) Term inal time ( loading and unloading) fo r  forw arding

N .B . The s tan d ard  m inute  values for SA BM  2 -5 -3  m etre 
pulp  are based upon  a p ro d u c t volum e o f 1 0 0  cubic m etres 
per hectare. M odifications to  this value for o ther volum es 
per hectare  are given in p arag rap h  7A.

P rodu ct

M ea n  lo a d  s ize  in cubic m e tres

S M  868

S M  462

8 10 II 12

2 -5 -3  m  SABM
2-46 m  EC C  
l-8 5 m

W o o d craft/ 
C oates 

2m 
W oodcem air 

1-85 m  E C C  .
3-66-8-23 m  

sawlogs
3-72 -7 -44m

sawlogs

24-3
23-0

29-6

24-8

24-1

30-3
28-7

37-0

31-1

30-1

36-4
34-4

44-4

37-3

36-1

42-4
40-2

51-8

43-5

42-1

48-5
45-9

59-2

49-7

48-2

54-5
51-7

66 -

60-6
57-4

74-0

66-7
63-1

81-4

54-2 60-2 66-2

72-7
68-9

72-2

W hen stakes are ex tracted  by the SM  462 the term inal tim e is 16-4 
s tan d ard  m inutes per cubic m etre.
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(ii) Term inal time (loading and unloading) fo r  skidding with the 
S M  868

M ea n  lo a d  s ize  in cubic m e tres
P rodu ct

0 -3 7 -3 -6 6 m 3 saw log 5-6 8-5 11-3 14-2 17-0 19-8
0-11-0-5  m 3 tops 9-2 13-8 18-4 23-1 27-6 32-2

B Travelling tim e in the wood, on fo re s t roads and on public roads 
in standard m inutes per load
(i) Travelling in)out o f  wood (both ways)

D istan ce
(m )

S M  462  
fo rw a rd in g

S M  868  
fo rw a rd in g

S M  868  
sk id d in g

25 3-2 1-8 1-5
30 3-4 2 -0 1-7
50 4-4 3-0 2-3
75 5-6 3-8 3-2

1 0 0 6 -6 5-0 3-7
150 9-2 7 0 5 0
2 0 0 1 2 -0 9 0 6-5
300 16-8 130 —

400 2 1 - 8 17-2 —

500 26-6 2 1 - 2 —

600 31-6 25-2 —

(ii) Travelling on fo re s t roads

D ista n ce  S M  46 2  an d  S M  868
( m )  fo rw a rd in g  a n d  sk id d in g

10 0-4
2 0 0-7
30 1 0
50 1-5
75 2 0

1 0 0 2-5
150 3-1
2 0 0 3-7
300 4-6
400 5-6
500 6 - 6
600 7-5
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6B(ii) continued

D istan ce
(in )

S M  46 2  an d  S M  868  
fo rw a rd in g  a n d  sk id d in g

800 9-3
1 0 0 0 11-3
1 2 0 0 13-2
1400 15-1
1600 17-0

(iii) Travelling on public roads
SM  462 and  SM  8 6 8  7-7 s tan d ard  m inutes per mile (4-8 
s tan d ard  m inutes per kilom etre).

7 M odifications and variations to  the time
N .B .These m odifications and  varia tions are only to  be applied  when 
the prevailing conditions or jo b  specification differ from  those 
listed in parag raphs 1 and  2 .
A Volvo S M  462 only. Term inal times

T he tim e values for 2 -5 -3  m etre SABM  pulp  in p a rag rap h  6 A(i) 
are for a p ro d u c t volum e o f 1 0 0  cubic m etres per hectare: when 
the volum e per hectare varies ad just the tim e values as follows:

S A B M  p u lp  volum e in 
cubic m e tres  p e r  h ec ta re

M o d ifica tio n

50 A dd 9%
150 S ubtrac t 3)%
2 0 0 S ub trac t 5%

B Volvo S M  868 loading articulated trailers
W hen un load ing  SABM  m aterial directly on to  an articu lated  
lo rry  tra ile r—

Add 3% to  the term inal tim e (parag raph  6 A).
C Volvo S M  462 and S M  868 unloading sawlogs

W here it is necessary for the fo rw arder or grapple skidder to  
un load  and  stack a t right-angles to  itself—

Add 15% to  the term inal tim e (parag raph  6 A).
D  Volvo S M  868 delivering logs to jo iners ya rd

Irrespective o f  the num ber o f  deliveries per day, add 12 standard  
m inutes to  the to ta l cyclic tim es for repo rting  to  mill office for 
instructions and  for w riting ou t and delivering conveyance notes. 
Eg if  th ree  loads per day  add  four s tan d ard  m inutes per load.



O U T P U T  G U ID E

Pole Length G round  Skidding by Roadless 
H ydrostatic Skidder

Section X X II

N o G9

1 Conditions
T he O u tp u t G uide  applies to  ex traction  under the  following
co n d itio n s :
a. Pole lengths.
b. F irst, line-thinning.
c. T ip  first ex traction .
d. L ast w horl o f  b ranches left p ro u d  to  prevent chokers from  

slipping off during  ex traction .
e. Poles felled directionally  w ith tips po in ting  in the d irection  o f 

ex traction .
f. T ips o f  poles to  be free o f  b rash  and  po in ts b ro u g h t together 

w herever possible.
g. T ops o f  trees cut up  to  approx im ately  1-25 m  lengths.
h. D rains o f  0-73m  or m ore w ide and  0-5m  o r m ore deep to  be 

filled in w ith b rash  and be readily traversable.
i. A m ple ro o m  for m anoeuvring  m achine a t roadside/conversion  

bay.
j. Slopes o f  up  to  20% (11°).

2 Job specification
T he O u tp u t G uide  is for the follow ing w ork :
a. C hokering  carried  ou t by trac to r  driver.
b. U nchokering  carried  ou t by convertor.
c. T rac to r  driven u p  rack , tu rn ed  a ro u n d  and m anoeuvred to  face 

ex trac tion  d irection  p rio r to  d. below.
d. W inch rope hauled  ou t and  chokers d istribu ted  to  tip  o f  each 

pole o r poles to  be extracted .
e. Poles chokered and  secured to  w inch rope w orking back to  trac to r 

and  w inching in a t the sam e tim e w ith the aid o f  the radio .
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f. R epeat d. and  c. above w ith the second w inch rope, m anoeuvring  
trac to r  if necessary.

g. M o u n t trac to r  and  com plete w inching in load to  b u tt p late w ith 
load lifted as high as possible from  the ground.

h. Skid load to  conversion po in t.
i. D ro p  load, convertors to  pull ou t quick release p in  and  hang 

fresh set o f  chokers on b u tt p late  pins.
j. W inch  in rope  and  re tu rn  to  extract next load.
k . C arry  ou t daily m ain tenance o f  trac to r  and  equipm ent as 

instructed  by supervisor.

3 Tools and equipment (including safety equipm ent)
a. R oadless hydrosta tic  sk idder equipped  w ith :

R ad io  con tro lled  double  d ru m  winch.
R em ote con tro l rad io  pack and  spare  battery .
Soft loop a t end o f  each w inch rope.
Tw o sets o f  de tachable  choker hooks w ith po lypropylene rope 
chokers (at least 30 chokers and  hooks).
Tw o quick release pins (plus one spare).
A p p ro p ria te  m ain tenance tools.

b . P rotective clo th ing  viz:
Safety helm et BS 2826 or 5240.
E ar defenders.
G loves w ith w irep ro o f palm s.
B oots w ith safety toecap.

4 Allowances
Included  in the O u tp u t G u id e :
a. F o r w ork  o ther th an  actual ex trac tio n — 18% o f  term inal and 

m ovem ent tim e.
b . F o r  personal needs and  rest—20% o f  the to ta l w ork ing  time.

5 Method o f using the Output Guide
E ntry  to  p a rag rap h  6  is gained by using average volum e o f  poles to 
be ex tracted  and  average ex trac tion  d istance. (A n ind ication  o f 
expected load size is given and  o u tp u t is con tro lled  by this average 
load size.)

340



6A Tim e in standard minutes per m 3

P ole  
s ize  

in m 3

N u m ber
o f

p o le s

L o a d  
s ize  

in m 3

E x tra c tio n  d is tan ce  in m e tres

100 200 300 400 500

0 0 2 26 0-52 32-96 39-58 46 19 52-81 59-42
0 0 4 23 0-92 18-63 22-37 26-11 29-85 33-59
0 0 6 2 0 1 -2 0 14-28 17-15 2 0 - 0 2 2 2 - 8 8 25-75
0-08 16 1-28 13-39 16-08 18-77 21-45 24-14
0 - 1 0 13 1-30 13-19 15-83 18-48 2 1 - 1 2 23-77
0 1 2 11 1-32 12-98 15-59 18-20 20-80 23-41
0-14 10 1-40 12-24 14-70 17-16 19-61 22-07

6B Time in standard minutes per pole

P ole  
s ize  

in m 3

N u m ber
o f

p o le s

L o a d  
s ize  

in m 3

E x tra c tio n  d is ta n ce  in m etres

100 200 30 0 400 500

0 - 0 2 26 0-52 0 - 6 6 0-79 0-92 1-06 1-19
0-04 23 0-92 0-75 0-90 1-04 1-19 1-34
0-06 2 0 1 -2 0 0 - 8 6 1-03 1-2 0 1-37 1-55
0-08 16 1-28 1-07 1-29 1-50 1-72 1-93
0 1 0 13 1-30 1-32 1-58 1-85 2 -1 1 2-38
0 - 1 2 11 1-32 1-56 1-87 2-18 2-50 2-81
0-14 10 1-40 1-71 2-06 2-40 2-75 3-09

7 Modifications
N one.
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O U T P U T  G U ID E

Extraction by Ploughm aster ‘46’ F itted with 
Igland 4 Tonne D ouble D rum  W inch 
Borders

Section X X II

N o G10

1 Conditions
T he O u tp u t G uide applies to  the ex traction  o f  tree lengths or trees 
crosscut a t stum p into saw log/s and  the rem aining pole (see p a ra 
graph  5a) under the following cond itions:
a. D ow nhill extraction .
b. U ndu la ting  terra in , averageslope 15%, m axim um  33% (8-5°-18°).
c. W indblow n areas w ith no form al p resen tation  for extraction or 

clearfelled areas on w hich trees have been felled ou t from  a 
w orking face suitable for tip  first ex traction  (for th innings see 
p arag rap h  7a).

d. Soil: Peat over clay or shaley g round. Tw o types o f ground 
conditions are iden tified :
(i) Soft w here the peat averages up  to  23 cm in depth .
(ii) Firm where the average d ep th  o f  peat does no t exceed 8  cm.

e. D rains and  ditches in the ex traction  rou tes to  be bridged or filled 
in w ith b ra s h ; stum ps to  be cut as low as practicable.

2 Job specification
T he O u tp u t G uide is for the follow ing w o rk :
a. C hokering  and  unchokering  the load together w ith the actual 

ex traction  (see p arag rap h  7 b where the actual unchokering  is 
carried  ou t by crosscutters).

b. Trees from  clearfelling areas to  be extracted  tip  first, ‘pegs’ 
having been left on the last 2  w horls to  help retain  the chokers.

c. Tree lengths and  the tops o f  poles w ith the sawlogs rem oved to  be 
stacked at roadside as instructed  by the supervisor.

d. Sawlogs to  be stacked separately  at roadside as instructed by the 
supervisor.

3 Tools and equipment (including safety equipm ent)
a. P loughm aster ‘46’ trac to r fitted w ith approved  safety cab ; 

Ig land ‘Spesial’ 4 tonne, 2 d ru m  winch, wheel chains, valve 
guards, rad ia to r  guard  and  adequate  underbody  pro tection .
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b. E ight chain chokers w ith sliding hooks and keyhole ad ju sto rs—4 
to  each rope.

c. T ools for m ain tenance and  ad justm ent o f  trac to r  and equipm ent.
d. Q uick release snatch  block w ith sling or anchor hook .
e. P rotective clo thing v iz :

Safety helm et BS 2826 or 5240.
E ar defenders.
G loves w ith w irep ro o f palm s.
B oots w ith safety toecap.

4 Allowances
The following allow ances are included in the O u tp u t G u id e :
a. F o r contingencies and  w ork o ther th an  actual ex traction  (term inal 

and m ovem ent), eg refuelling trac to r (where fuel supply is adjacent 
to  the w orking area), rou tine  m ain tenance o f  the trac to r, adjusting  
wheel chains, ad justing  w inch, repairing  w inch rope, clearing 
brash , a m inim al am oun t o f  rou te  p repara tion , inspecting and  
considering, m inor de-bogging and  snagging; bu t not clearance 
o f  d ra ins after ex trac tion : 18% o f the tim e spent extracting.

b. F o r  personal needs and  rest, 25% o f the term inal tim e, 19% o f 
the m ovem ent time.

5 Method of using the Output Guide
a. This O u tp u t G uide caters for tw o m ethods o f  ex trac tion  from  

either w indblow  or clearfelling (see p arag rap h  7a for guidance 
on th innings). P roduce is ex tracted  either as a tree length or as a 
saw log/s and  rem aining pole after p rim ary  conversion has taken  
place a t stum p.
Tables 6 A(i), (ii), (iii) and (iv) give term inal tim e (loading and 
unloading) in standard  m inutes per load and  table 6 B gives 
m ovem ent tim e (in and  out) in stan d ard  m inutes per load against 
the m ean  ex traction  distance (ou t only).

b. M ean ex traction  distance.
The m ean  extraction  distance is assessed either by m easurem ents 
from  a m ap  o r by actual m easurem ents taken  on the g round  o f
(i) R acks or ex traction  routes.
(ii) F ro m  rack outlet/s to  conversion /stack ing  site/s. T he sum  o f 

these tw o m ean distances is the m ean ex trac tion  distance.
c. Selection o f  the tim e.

T he follow ing in fo rm ation  is required  before the tim e can be 
se lec ted :
(i) The average volum e o f  felled or b low n trees (see FC  

B ooklet N o  36).
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(ii) The m ean ex traction  d istance to  off-loading point.
(If  the tables do  no t extend to  the to ta l d istance required , 
the tim e for m ovem ent under soft conditions is 0-08 standard  
m inutes per m etre and  under firm conditions 0-05 standard  
m inutes per m etre and the tim e for m ovem ent can be 
calculated  by m ultip ly ing the extraction  distance by the 
ap p ro p ria te  tim e per m etre.)

(iii) G ro u n d  conditions, ie w hether to  be categorised as soft or 
firm (see p arag rap h  Id).

(iv) W hether tree lengths or saw log/s and rem aining pole.
(v) C learfelling or w indblow .
N.B. The tim e for ex traction  is term inal tim e (6 A  (i), (ii), (iii) or
(iv)) plus m ovem ent tim e (6 B).

Exam ple
C learfelling
A verage volum e per tree 0 1 4 m 3 
Tree length ex traction

T o ta l rack length 300m  .'. m ean  rack  le n g th - ^ -  =  150m

M ean  extraction  distance from  rack  ou tle t to  conversion site =  25m  
T o ta l m ean ex traction  d is ta n c e =  175m 
A verage d ep th  o f  peat =  5 cm 
C hokers as show n in p a rag rap h  3b 
M ovem ent tim e =  8-75 stan d ard  m inutes per load 

(from  6 B firm conditions)
T erm inal tim e =  1010 s tan d ard  m inutes per load 

(from  6 A(iii))
T o ta l tim e =  18-85 standard  m inutes per load 
I f  the tim e is required  as a tim e per tree, calculate the  num ber o f 
trees per load by dividing the average load size by the average 
volum e per tree
eg 1 T 0-^0T 4= 7-86  trees per load
and then the tim e per load by the average num ber o f  trees per load
eg 18-85^-7-86 =  2*40 standard  m inutes per tree
I f  the  tim e is required  as a tim e per m 3 use the  following equation :

- ----------- ;----— — :-------- x  tim e per load =  tim e per m 3
A verage load size in m 3

eg x 18-85 =  17-14 stan d ard  m inutes per m 3

E xam ple
C ond itions as above except th a t detachab le  choker hooks and  rope 
chokers are used and  chokers are  rem oved by crosscutters. 
M ovem ent tim e =  8-75 s tan d ard  m inutes per load 

(from  6 B firm  conditions)

345



T erm inal tim e =  10T0 s tan d ard  m inutes per load
(from  6 A(iii) reduced by 18% (from  7b))

=  10-10—1-82
=  8-28 stan d ard  m inutes per load 

T o ta l tim e =  8-75 +  8-28=  17-03 stan d ard  m inutes per load

6A Terminal times
(i) Windblow— tree lengths. Time per load in standard minutes.

A verage tree 
size (m 3) 0-07 0-11 0-14 0-18 0 - 2 2 0-25-0-36

A ssociated 
average load 
size (m 3)

0-70 0-70 1-10 1-1 0 1 -1 0 1-50

S tandard  m inutes 
per load 14-9 1 2 -6  16-8 14-6 13-1 16-6

(ii) W indblow— sawlogs and remaining pole. Time per load in 
standard m inutes.

A verage tree 
size (m 3) 0-07 0-11 0-14 0-18 0 - 2 2 0-25-0-36

A ssociated 
average load 
size (m 3)

0-70 0-70 1-10 M 0 1 -1 0 1-50

S tan d ard  m inutes 
per load 18-6 15-3 19-0 16-3 14-5 17-8

(iii) Clearfelling—■tree lengths. Time per load in standard minutes.

A verage tree 
size (m 3) 0-07 0-11 0-14 0-18 0 - 2 2 0-25-0-36

A ssociated 
average load 
size (m 3)

0-70 0-70 1-10 1 -1 0 1 -1 0 1-50

S tandard  m inutes 
per load 9-3 7-6 10-1 8 -8 8 - 2 10-8
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(iv) Clearfelling— sawlogs and remaining pole. Time per load in 
standard minutes.

A verage tree 
size (m 3) 0-07 0 1 1 0-14 0-18 0 - 2 2 0-25-0-36

A ssociated 
average load 
size (m 3)

0-70 0-70 M 0 1 1 0 1 1 0 1-50

S tandard  m inutes 
per load 13-0 10-3 12-3 10-5 9-6 1 2 -0

6B Movement times
Tim e per load in stan d ard  m inutes (average load size betw een 0-70 m 3 
and  T 5 0 m 3).

M ea n  ex tra c tio n  
d is ta n ce  in m  

( see  p a ra g ra p h  5 )

S o f t con dition s  
( see  p a ra g ra p h  I d ) 

T im e p e r  lo a d  in 
s ta n d a rd  m in u tes

F irm  condition s  
( see  paragraph  I d )  

Tim e p e r  lo a d  in 
s ta n d a rd  m in u tes

50 4-00 2-50
75 6 - 0 0 3-75

1 0 0 8 - 0 0 5-00
125 1 0 - 0 0 6-25
150 1 2 - 0 0 7-50
175 14-00 8-75
2 0 0 16-00 1 0 - 0 0

225 18-00 11-25
250 2 0 - 0 0 12-50
275 2 2 - 0 0 13-75
300 24-00 15-00

7 Modifications to the Output Guide
N .B. These m odifications and  varia tions are only to  be applied when 
the prevailing conditions or jo b  specification differ from  those listed 
in parag raphs 1 and  2 .
a. Thinning

T he follow ing tentative  guidance is given.
T erm inal tim e sim ilar to  th a t for w indblow  (paragraphs 6 A(i) or 
6 A(ii)).
T ravelling tim e sim ilar to  p a rag rap h  6 B.
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b. Detachable choker hooks and rope chokers
I f  the driver is using detachable  choker hooks and rope chokers 
and  is no t unchokering  bu t sim ply un load ing  by rem oving the 
load re ta in ing  p in  and  then  leaving chokered trees and  collecting 
a fresh supply o f  hooks and  chokers for his next load the 
term inal tim es can be reduced by up  to  18% (the chokers will be 
rem oved from  the load by the crosscutters).



O U T P U T  G U ID E

Forestry Com m ission Cable Crane (Skyline) 
Sawlogs and Pulpw ood
North and West Scotland and North West England

Section X X II

N o G i l

1 Conditions
T he O u tp u t G uide  applies to  ex traction  under the following
c o n d itio n s :
a. P u lpw ood cu t to  either Scottish  pulpw ood or T B M  pulpw ood 

specifications.
(Scottish  p u lp : Length  3 0 m  w ith to lerance dow n to  2 -5m ; 
d iam eter 5 -4 0  cm over bark .
Tham es B oard  M ill: L ength  2-3 m  w ith to lerance dow n to  1 -8 m ; 
d iam eter 6 -5 -4 0  cm over bark .)

b. Sawlogs cu t to  local specifications.
c. L oads o f  pulpw ood to  have one end raised on a bearer o r be 

positioned  by the feller so th a t they can be easily chokered.
d. Loads to  be positioned  by the feller so th a t they can be pulled 

to  the Skyline w ith the m inim um  o f  obstruction .
e. R acks in th inn ings to  be a t least 3 m  wide, straight, and  spaced 

a t intervals o f  2 0 m -3 0 m . In  clearfelling and w indblow , strips 
10  m - 1 2 m  wide to  be w orked.

f. Slopes up  to  36% (20°) (see p a rag rap h  7c for steeper slopes).
g. Few  boulders b u t no rm al quantities o f  b rash  and tops.
h. L oads extracted  either uphill or dow nhill.
i. T ta c to r  either in line w ith, o r offset, to  the rack (but see 

p a rag rap h  7i).
j . T he chokerm an  able to  catch  the chain  for ‘haul-back  no b rakes’ 

m ethod  o f rope pay-off (see p arag rap h  7d for situations where 
this is n o t possible).

k. A team  o f  tw o m en.

2 Job specification
a. A ll p roduce  to  be extracted  and  stacked at roadside (see 

p a rag rap h  7a w hen the stack  height is m ore th an  3 m  or spreads 
over m ore th an  7 m on  either side o f  the Skyline).
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b. Stacks to  have all ends flush together su itab le for subsequent 
m echanical loading on to  lorries. Stacks can be either a t right 
angles, or parallel, to  the road .

c. Ind iv idual p roducts to  be stacked separately.

3 Tools and equipment (including safety equipm ent)
a. Igland Spesial 4000 double d rum  w inch m odified and  equipped 

by C hapelhall w orkshops to  m echanical p lan t specification 75/57. 
M ounted  on a F o rd  3000 Selectospeed, F o rd  3000, British 
Leyland 245 or M assey Ferguson  135 trac to r.

N .B . These trac to rs give different o u tp u ts—see p a rag rap h  6 .
b. Tw o rad io  sets. (One pack set w ith a m obile and loudspeaker 

a t the trac to r.)
c. W hip  aerials to  be available when reception difficulties occur.
d. E IA  or P arkgate  hooks w ith polypropylene rope chokers.
e. P rotective clo thing v iz :

Safety helm et BS 2826 or 5240.
E ar defenders.
G loves w ith w irep roo f palm s.
B oots w ith safety toecap.
C hokerm an  need no t w ear ear defenders.
In  add ition , ou ter clo th ing  m ust be devoid o f  any loose flaps 
likely to  get caught in the m oving parts  o f  the m achinery  or 
runn ing  cables.

4 Allowances
Included  in the O u tp u t G uide:
a. F o r contingencies and w ork o ther th an  ex traction , eg refuelling, 

daily  m ain tenance, to  and from  cam p, m oving trac to r to  let 
road  vehicles pass, counting  and checking, im proving stacking 
sites and  runn ing  repairs 2 0 % o f the tim e spent on ex traction .

N .B . T im e for long splicing ropes or o ther jo b s  o f  m ore th an  15 
m inutes d u ra tio n  are no t included.
b. F o r  personal needs and  rest, 26% o f  the to ta l w ork ing  tim e.

5 Method of using the Output Guide
a. T he O u tp u t G uide is com posed o f  separate  tables for set-up and 

take-dow n (6 A), and  for ex trac tion  (6 B, C and D ). T he follow ing 
facts are required  to  select the tim e for each p a r t :
(i) The average length o f  rack  m easured from  roadside  to  the 

foot o f  the spar tree.
(ii) T he to ta l volum e com ing from  the area  to  be extracted .
(iii) The average load size (see p arag rap h  5c(ii) for details).



(iv) The type o f  trac to r in use (ie F o rd  3000 Selectom atic or 
B ritish Leyland 245, F o rd  3000, M assey F erguson  135).

(v) T h inn ing  o r clearfelling/w indblow .
(vi) P roduct.

b. Set-up and take-down
T he tim e per cubic m etre for set-up and take-dow n is dependent 
on rack espacem ent (or num ber o f  racks in the  area to  be 
extracted), volum e yield o f  the  area and  rack length. The steps 
to  be taken  to  determ ine the tim e per cubic m etre are:
(i) D ivide the to ta l volum e to  be rem oved by the num ber o f 

racks in the area. (Gives volum e per rack.)
(ii) F ro m  tab le  6 A read off the tim e per rack for set-up and 

take-dow n against the ap p ro p ria te  rack length.
(iii) D ivide the tim e per rack (from  (ii) above) by the volum e 

per rack . (Gives tim e per m 3 for set-up and  take-dow n.)

c. Extraction
T he tim e per cubic m etre for ex traction  is dependent on rack 
length, p roduce type, average load size, th inn ing  or clearfelling/ 
w indblow  and  trac to r type. T he steps to  be taken  to  determ ine 
the tim e per cubic m etre are:
(i) D eterm ine the average rack length. (The average length o f 

rack can be m easured by pacing on the ground the length 
o f  a sam ple o f  racks (eg every th ird). O n broken, hillocky 
g round, rack length will be very variable and probably  
every rack will have to  be m easured. The easiest tim e to 
note the rack length is a t the tim e o f m arking.)

(ii) D eterm ine the average load size and volum e to  be extracted 
for each p ro d u c t type. This is best assessed by going over 
the area  after felling is com plete and  by m easuring sam ple 
loads. M ultip le chokers should  be used w herever possible 
to  increase the average load size (w ithin the lim its show n 
in p a rag rap h  6 ).

(iii) T he tim e per m 3 is then  read off from  p arag rap h  6  against 
•rack length and load volum e for the  app rop ria te  trac to r 
against either clearfelling/w indblow  or th inn ing  and either 
pu lpw ood o r sawlogs.

(iv) I fa n o v e ra lltim e p e rm 3,reg a rd le sso fp ro d u c tty p e , is required 
then  the tim e for each p roduc t type m ust be assessed and 
then w eighted accord ing  to  the p roduc t mix, there are two 
ways o f do ing  this, eg
45 m 3 per ha to  be extracted  from  th innings 
15 m 3 per ha  o f  sawlogs averaging 0-30 m 3 per load 
30 m 3 per ha o f  pulpw ood averaging 0-35 m 3 per load 
R ack  length  300 m 
F o rd  3000 Selectospeed.
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P rodu ct
T im e in s ta n d a rd  
m in u tes p e r  nr' 

fo r p ro d u c t

V olum e ,
, , %  P rodu c t to  be

e x tr a c te d  i-^>L

T im e p e r  m 3 
fo r  p ro d u c t m ix  

c o l 2 x 4  
100

Sawlogs 36-29 (from  6 B(iv)) 15 33-33 12-09
Pulpw ood 45-37 (from  6 B(iii)) 30 66-67 30-25

T o ta l 45 100 42-34 SM s

or

Tim e in s ta n d a rd Volum e T o ta l tim e
P rodu c t m in u tes p e r  m 3 to  be fo r  p ro d u c t

f o r  p ro d u c t e x tra c te d c o l 2 x 3

Sawlogs 36-29 15 544
P ulpw ood 45-37 30 1361

T o ta l 45 1905

T he w eighted tim e per m 3 is then calculated =  42-34 SM s

N .B . The times shown in paragraph 6 (and the modifications in 
paragraph 7) apply to a two-man team.
F o r use in forecasting m achine requirem ents the tim es should  be 
halved, eg tim e for tw o m en to  set-up and  take-dow n is 330 standard  
m inutes.

330
M achine tim e =  —— =  165 SM s.

2
W here o u tp u t is required  in term s o f m 3 per h ou r the following 
calcu lation  should  be carried  out.
6(H  ^ T im e p e r m 3 in S M s j  =  Qutput pgr m achin£ ho u r

eg T im e per m 3 for ex traction  =  43-76 SM s 

O u tp u t per m achine ho u r =  60^- ^ j  =  2-74m 3.

E xam ple  
A verage rack length =  180 m 
T hinn ing  
R acks 25 m  ap art 
2 0  m 3 ex tracted  per rack (Total)
15 m 3 Scottish  pu lpw ood per rack average load size 0-30 m 3 

5 m 3 saw logs per rack  average load size 0-20 m 3

Slope 20% (11°)
Offset head spar
F o rd  3000 Selectospeed trac to r.
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Set-up and take-down
Tim e for set-up and  take-dow n =  310 SM s (from  6 A)

+  30 SM s for offset head spar 
(from  7i)

=  340 SM s.

T im e per m 3 for set-up and  take-dow n = --------------------
2 0  m" per rack

=  1700 SMs.
Extraction
Tim e per m 3 for Scottish pu lpw ood  =  41 TO SM s
Tim e per m 3 for sawlogs =  50-45 SM s

. .. 3 (41-10 x 15) +  (50-45 x 5) c „ .W eighted tim e per m 3 =     1 SM s

=  43-44 SM s.
Total tim e per m 3
The tim e in standard  m inutes per m 3 for extracting 1 rack

=  17-00 (set-up and take-dow n)
+  43-44 (extraction)

=  60-44 SM s.
M achine requirement
M achine tim e for 1 rack =  60-44 SM s x 20 m 3

2
=  604-4 SM s.

’C alculated’ piecework rate
Price per stan d ard  m inute =  l -99p
Price per m 3 =  l -99p x 60-44 SM s

=  £ 1-2 0 .

N .B. As the tim es are for tw o m en the price per s tandard  m inute 
for one m an is used to  arrive a t the calculated rate.

6A Time in standard minutes per rack for set-up and take-down
Thinning and clearfelling 

N .B . These tim es are for b o th  uphill and  dow nhill w orking. See 
p a rag rap h  7 for add itions to  be m ade w hen supports, g round  anchors 
o r offset w ork ing  are em ployed. A  deduction  is required if the tail 
spar is no t m oved. (See p a rag rap h  7.)

T im e in s ta n d a rd  m in u tes  
R a ck  length  p e r  rack

fo r  se t-u p  an d  lake -dow n

1 2 0 248
140 269
160 289
180 310
2 0 0 330
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6A— continued

R a ck  length
Tim e in s ta n d a rd  m in u tes  

p e r  rack  
f o r  se t-u p  an d  take -dow n

2 2 0 351
240 372
260 392
280 413
300 434
320 454
340 475
360 496
380 516
400 537

N .B . These tim es are for a tw o-m an 
team .

6B(i) Time in standard minutes per m3 for extraction by Forestry 
Commission cable crane (Skyline) mounted on a Ford 3000 
Selectospeed or British Leyland 245 (with 2-speed pto) tractor
Clearfelling and windblow only—pulpwood

R ack
length

m

S ta n d a rd  m in u tes p e r  m 3 f o r  e x tra c tio n

A verage lo a d  s iz e  m 3

0-50 0-45 0-40 0-35 0-30 0-25

1 2 0 24-57 25-97 27-72 29-97 32-97 37-17
140 25-70 27-22 29-13 31-58 34-85 39-42
160 26-82 28-46 30-53 33-18 36-71 41-66
180 27-94 29-71 31-93 34-78 38-59 43-91
2 0 0 29-06 30-96 33-33 36-38 40-45 46-15
2 2 0 30-18 32-21 34-74 37-99 42-33 48-40
240 31-30 33-45 36-14 39-59 44-19 50-63
260 32-43 34-70 37-54 41-19 46-07 52-88
280 33-55 35-94 38-94 42-79 47-93 55-12
300 34-67 37-19 40-35 44-40 .49-81 57-37
320 35-79 38-44 41-75 46-00 57-67 59-61
340 36-92 39-68 43-15 47-60 53-55 61-86
360 38-04 40-93 44-55 49-20 55-41 64-10
380 39-16 42-18 45-96 50-81 57-29 66-35
400 40-28 43-42 47-36 52-41 59-15 68-58

N .B . The tim es are for a team  o f tw o m en.



6B(ii) Time in standard minutes per m3 for extraction by Forestry 
Commission cable crane (Skyline) mounted on a Ford 3000 
Selectospeed or British Leyland 245 (with 2-speed pto) tractor
Clearfelling and windblow only— sawlogs

S ta n d a rd  m in u tes p e r  m 3 f o r  ex tra c tio n
R a c k -------------------------------------------------------------------------:------------------
length  A verage lo a d  s ize  m 3

//«

0-50 0-45 0-40 0-35 0-30 0-25

1 2 0 25-06 26-28 27-81 29-77 32-40 36-07
140 25-88 27-19 28-83 30-95 33-77 37-72
160 26-70 28-10 29-86 32-12 35-13 39-35
180 27-52 29-01 30-89 33-29 36-50 40-99
2 0 0 28-34 29-92 31-91 34-46 37-87 42-64
2 2 0 29-16 30-83 . 32-94 35-64 39-24 44-27
240 29-98 31-75 33-97 36-81 40-60 45-92
260 30-80 32-66 34-99 37-98 41-98 47-56
280 31-62 33-57 36-02 39-15 43-35 49-19
300 32-44 34-48 37-04 40-33 44-71 50-84
320 33-26 35-40 38-07 41-50 46-08 52-48
340 34-09 36-31 39-09 42-67 47-45 54-13
360 34-90 37-22 40-12 43-85 48-81 55-76
380 35-73 38-13 41-15 45-02 50-18 57-41
400 36-55 39-04 42-17 46-19 51-55 59-05

N .B . The tim es are for a team  o f  tw o m en.

6B(iii) Time in standard minutes per m3 for extraction by Forestry 
Commission cable crane (Skyline) mounted on a Ford 3000 
Selectospeed or British Leyland 245 (with 2-speed pto) tractor
Selective thinning only—pulpwood

S ta n d a rd  m in u tes p e r  m 3 fo r  ex tra c tio n
R a ck  -----------------------------------------------------------------------------------------

length  A verage lo a d  s ize  m 3

0-40 0-35 0-30 0-25

1 2 0 30-65 33-09 36-33 40-84
140 31-85 34-46 37-90 42-76
160 33-05 35-80 39-50 44-68
180 34-25 37-17 41-10 46-60
2 0 0 35-43 38-54 42-.70 48-48
2 2 0 36-63 39-91 44-27 50-40
240 37-83 41-26 45-87 52-32
260 39-03 42-63 47-47 54-24
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6B(iii)— continued

R a ck
length

m

S ta n d a rd  m in u tes p e r  in3 f o r  e x tra c tio n

A verage  to a d  s ize  m 3

0-40 0-35 0-30 0-25

280 40-20 44-00 49-07 56-16
300 41-40 45-37 50-67 58-04
320 42-60 46-74 52-23 59-96
340 43-80 48-09 53-83 61-84
360 45-00 49-46 55-43 63-88
380 46-18 50-83 57-03 65-68
400 47-38 52-20 58-63 67-60

N .B . The tim es are for a team  o f tw o m en.

6B(iv) Time in standard minutes per m3 for extraction by Forestry 
Commission cable crane (Skyline) mounted on a Ford 3000 
Selectospeed or British Leyland 245 (with 2-speed pto) tractor
Selective thinning only— sawlogs

R a ck
length

in

S ta n d a rd  m in u tes p e r  m 3 fo r  e x tra c tio n

A vera g e  lo a d  s iz e  m 3

0-40 0-35 0-30 0-25 0-20 0 1 5

1 2 0 21-95 25-09 29-27 35-12 43-90 58-53
140 23-05 26-34 30-73 36-88 46-10 61-47
160 24-13 27-57 32-17 38-60 48-25 64-33
180 25-23 28-83 33-63 40-36 50-45 67-27
2 0 0 26-30 30-06 35-07 42-08 52-60 70-13
2 2 0 27-40 31-31 36-53 43-84 54-80 73-07
240 28-48 32-54 37-97 45-56 56-95 76-93
260 29-58 33-80 39-43 47-32 59-15 78-87
280 30-68 35-06 40-90 49-08 61-35 81-80
300 31-75 36-29 42-33 50-80 63-50 84-67
320 32-85 37-54 43-80 52-56 65-70 87-60
340 33-93 38-77 45-90 54-28 67-85 90-47
360 35-03 40-03 46-70 56-04 70-05 93-40
380 '36-10 41-26 48-13 57-76. 72-20 96-27
400 37-20 42-51 49-60 59-52 74-40 99-20

N .B . T he tim es are for a team  o f tw o m en.
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6C(i) Time in standard minutes per m3 for extraction by Forestry 
Commission cable crane (Skyline) mounted on a Ford 3000 
tractor
Clearfelling and windblow only—pulpwood

S ta n d a rd  m in u tes p e r  m 3 fo r  ex tra c tio n
R a ck  ---------------------------------------------------------------------------- -̂--------------
length  A verage lo a d  s ize  m 3

nt
0-50 0-45 0-40 0-35 0-30 0-25

1 2 0 24-08 25-42 27-10 29-26 32-15 36-18
140 25-40 26-89 28-76 31-15 34-35 38-83
160 26-72 28-36 30-41 33-04 36-55 41-47
180 28-04 29-83 32-06 34-93 38-76 44-11
2 0 0 29-36 31-29 33-71 36-81 40-96 46-75
2 2 0 30-69 32-76 35-37 38-70 43-16 49-40
240 32-01 34-23 37-01 40-59 45-36 52-04
260 33-33 35-70 38-67 42-48 47-57 54-69
280 34-65 37-17 40-32 44-36 49-77 57-32
300 35-97 38-64 41-97 46-26 51-97 59-97
320 37-29 40-10 43-62 48-14 54-17 62-61
340 38-62 41-57 45-28 50-03 56-38 65-26
360 39-94 43-04 46-93 51-92 58-58 67-90
380 41-26 44-51 48-58 53-81 60-78 70-54
400 42-58 45-97 50-23 55-69 62-98 73-18

N .B . The tim es are for a team  o f  tw o m en.

6C(ii) Time in standard minutes per m3 for extraction by Forestry 
Commission cable crane (Skyline) mounted on a Ford 3000 
tractor
Clearfelling and windblow only— sawlogs

R a ck
length

m

S ta n d a rd  m in u tes p e r  m 3 f o r  e x tra c tio n

A vera g e lo a d  s ize  m 3

0-50 0-45 0-40 0-35 0-30 0-25

1 2 0 24-56 25-73 27-19 29-06 31-57 35-08
140 25-58 26-86 28-46 30-52 33-27 37-12
160 26-60 27-99 29-74 31-98 34-97 39-16
180 27-62 29-13 31-02 - 33-44 36-67 41-20
2 0 0 28-64 30-26 32-29 34-89 38-38 43-24
2 2 0 29-66 31-39 33-57 36-35 40-08 45-28
240 30-68 32-53 34-84 37-81 41-77 47-32
260 31-70 33-67 36-11 39-27 43-48 49-36
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6C(ii) — continued

S ta n d a rd  m in u tes  p e r  m 3 f o r  ex tra c tio n

length A vera g e  lo a d  s ize  m 3

0-50 0-45 0-40 0-35 0-30 0-25

280 32-72 34-79 37-39 40-73 45-18 51-40
300 33-74 35-93 38-66 42-19 46-87 53-44
320 34-76 37-06 39-94 43-64 48-58 55-48
340 35-79 38-19 41-22 45-10 50-28 57-53
360 36-81 39-33 42-50 46-56 51-98 59-56
380 37-82 40-46 43-77 48-01 53-68 61-61
400 38-85 41-59 45-04 49-47 55-38 63-65

N .B . T he tim es are for a team  o f  tw o m en.

6C(iii) Time in standard minutes per m3 for extraction by Forestry 
Commission cable crane (Skyline) mounted on a Ford 3000 
tractor
Selective thinning only—pulpwood

S ta n d a rd  m in u tes p e r  nr1 f o r  ex tra c tio n
D ft ft If

length A verage  to a d  siize m 3
nt

0-40 0-35 0-30 0-25

120 30-03 32-31 35-50 39-84
140 31-48 34-03 37-43 42-16
160 32-93 35-69 39-33 44-48
180 34-38 37-31 41-27 46-80
200 35-80 38-97 43-20 49-08
220 37-25 40-63 45-13 51-40
240 38-70 42-29 47-03 53-72
260 40-15 43-91 48-97 56-04
280 41-58 45-57 50-90 58-36
300 43-03 47-23 52-83 . 60-72
320 44-48 48-89 54-73 62-96
340 45-93 50-51 56-67 65-28
360 47-35 52-17 58-60 67-60
380 48-80 53-83 60-53 69-88
400 50-25 55-49 62-43 72-20

N .B . T he tim es are for a team  o f  tw o m en.
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6C(iv) Time in standard minutes per m3 for extraction by Forestry 
Commission cable crane (Skyline) mounted on a Ford 3000 
tractor
Selective thinning only— sawlogs

S ta n d a rd  m in u tes p e r  nr* fo r  ex tra c tio n
R a ck  --------------------------------------------------------------------------------------------

length  A verage lo a d  s ize  m*

0-40 0-35 0-30 0-25 0-20 0-15

1 2 0 21-33 24-37 28-43 34-12 42-65 56-87
140 2 2 - 6 8 25-91 30-23 36-28 45-35 60-47
160 24-00 27-43 32-00 38-40 48-00 64-00
180 25-35 28-97 33-80 40-56 50-70 67-60
2 0 0 26-68 30-49 35-57 42-68 53-35 71-13
2 2 0 28-03 32-03 37-37 44-84 56-05 74-73
240 29-38 33-57 39-17 47-00 58-75 78-33
260 30-70 35-09 40-93 49-12 61-40 81-87
280 32-05 36-63 42-73 51-28 64-10 85-47
300 33-38 38-14 44-50 53-40 66-75 89-00
320 34-73 39-69 46-30 55-56 69-45 92-60
340 36-05 41-20 48-07 57-68 72-10 96-13
360 37-40 42-74 49-87 59-84 74-80 99-73
380 38-73 44-26 51-63 61-96 77-45 103-27
400 40-08 45-80 53-43 64-12 80-15 106-87

N .B . T he tim es are for a team  o f two men.

6D(i) Time in standard minutes per m3 for extraction by Forestry 
Commission cable crane (Skyline) mounted on a Massey 
Ferguson 135 tractor
Clearfelling and windblow only—pulpwood

S ta n d a rd  m in u tes p e r  nr3 f o r  ex tra c tio n
R a ck  --------------------------------------------------------------------------------------------
length  A verage lo a d  s ize  m 3

I I I

0-30 0-45 0-40 0-35 0-30 0-25

1 2 0 24-60 26-00 21-15 30-01 33-01 37-22
140 25-81 27-34 29-26 31-73 35-03 39-64
160 27-01 28-68 30-77 33-45 37-04 42-05
180 28-22 30-02 32-28 35-18 39-05 44-46
2 0 0 29-42 31-36 33-79 36-90. 41-06 46-87
2 2 0 30-63 32-70 35-30 38-63 43-07 49-29
240 31-84 34-04 36-80 40-35 45-08 51-70
260 33-05 35-38 38-31 42-07 47-10 54-12
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6D(i) —continued

S ta n d a rd  m in u tes p e r  m 3 f o r  e x tra c tio n
R a ck

length A verage lo a d  s ize  m 3

0-40 0-35 0-30 0-25 0-20 0-15

280 34-25 36-72 39-82 43-79 49-10 56-53
300 35-46 38-06 41-33 45-52 51-12 58-94
320 36-66 39-40 42-84 47-24 53-12 61-35
340 37-87 40-75 44-35 48-97 55-14 63-77
360 39-08 42-08 45-85 50-69 57-15 66-18
380 40-29 43-43 47-36 52-42 59-16 68-60
400 41-49 44-76 48-87 54-14 61-17 71-00

N .B . T he tim es are for a team  o f  tw o men.

6D(ii) Time in standard minutes per m3 for extraction by Forestry 
Commission cable crane (Skyline) mounted on a Massey 
Ferguson 135 tractor
Clearfelling and windblow only— sawlogs

S ta n d a rd  m in u tes p e r  m 3 fo r  ex tra c tio n
R a ck  --------------------------------------------------------------------------------------------

length  A verage lo a d  s ize  m 3

0-50 0-45 0-40 0-35 0-30 0-25

1 2 0 25-08 26-31 27-84 29-91 32-44 36-12
140 25-99 27-31 28-97 31-10 33-95 37-93
160 26-89 28-31 30-10 32-40 35-45 39-74
180 27-80 29-32 31-24 33-69 36-96 41-55
2 0 0 28-70 30-32 32-36 34-98 38-48 43-36
2 2 0 29-61 31-33 33-50 36-28 39-99 45-17
240 30-51 32-34 34-63 37-57 41-49 46-98
260 31-42 33-35 35-76 38-86 43-00 48-79
280 32-32 34-35 36-89 40-16 44-52 50-60
300 33-23 35-36 38-03 41-45 46-02 52-41
320 34-14 36-37 39-15 42-74 47-53 54-23
340 35-04 37-37 40-29 44-04 49-04 56-04
360 35-94 38-37 41-42 45-33 50-54 57-84
380 36-85 39-38 42-56 46-62 52-06 59-66
400 37-76 40-38 43-68 47-92 53-57 61-47

N .B . T he tim es are for a team  o f tw o m en.
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6D(iii) Time in standard minutes per m3 for extraction by Forestry 
Commission cable crane (Skyline) mounted on a M assey 
Ferguson 135 tractor
Selective thinning only—pulpwood

R. ct ck
S ta n d a rd  m in utes p e r  m 1 f o r  ex tra c tio n

length A verage lo a d  s ize  nP

0-40 0-35 0-30 0-25

1 2 0 30-68 33-11 36-37 40-92
140 31-98 34-60 38-10 43-00
160 33-28 36-09 39-83 45-08
180 34-58 37-57 41-57 47-16
2 0 0 35-88 39-06 43-30 49-24
2 2 0 37-18 40-54 45-03 51-32
240 38-48 42-03 46-77 53-40
260 39-78 43-51 48-50 55-48
280 41-08 45-00 50-23 57-56
300 42-38 46-49 51-97 59-64
320 43-70 47-97 53-70 61-72
340 45-00 49-46 55-43 63-80
360 46-30 50-94 57-17 65-88
380 47-60 52-43 58-90 67-96
400 48-90 53-91 60-63 70-04

N .B . T he times are  for a team  o f  tw o m en.

6D(iv) Time in standard minutes per m3 for extraction by Forestry 
Commission cable crane (Skyline) mounted on a Massey 
Ferguson 135 tractor
Selective thinning only— sawlogs

R ack
length

S ta n d a rd  m in u tes p e r  m3 f o r  ex tra c tio n

A verage lo a d  s ize  nP

0-40 0-35 0-30 0-25 0-20 0-15

1 2 0 21-98 25-11 29-30 35-16 43-95 58-60
140 23-18 26-49 30-90 37-08 46-35 61-80
160 24-38 27-86 32-50 39-00 48-75 65-00
180 25-58 29-23 34-10 40-92 51-15 6 8 - 2 0

2 0 0 26-78 30-60 35-70 42-84. 53-55 71-40
2 2 0 27-95 31-94 37-27 44-72 55-95 74-53
240 29-15 33-31 38-87 46-64 58-30 77-73
260 30-35 34-69 40-47 48-56 60-70 80-93
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6D(iv) —continued

R a ck
length

in

S ta n d a rd  m in u tes p e r  m 3 f o r  e x tra c tio n

A verage to a d  s ize  m 3

0-50 0-45 0-40 0-35 0-30 0-25

280 31-55 36-06 42-07 50-48 63-10 84-13
300 32-73 37-40 43-63 52-36 65-45 87-27
320 33-93 38-77 45-23 54-28 67-85 90-47
340 35-13 40-14 46-83 56-20 70-25 93-67
360 36-33 41-51 48-43 58-12 72-65 98-87
380 37-53 42-89 50-03 60-04 75-05 100-07
400 38-70 44-23 51-60 61-92 77-40 103-20

N .B . T he tim es are for a team  o f tw o men.

7 Modifications and variations to the Output Guide
N .B . These m odifications and  varia tions are only to  be applied when 
the prevailing cond itions o r jo b  specification differ from  those listed 
in p a rag rap h s 1 and  2 .
a. Pulpwood— difficult stacking  conditions

(i) W here the stack  height is over 3 m
Add 5% to  the ex traction  times.

(ii) W here the stack  spreads over m ore than  7 m on each side 
o f  the  w inch

Add 5% to  the ex traction  times.
T hese add itions m ust be m ade to  every load extracted  in racks 
w here they are justified. The conditions should  be assessed before 
the jo b  begins b u t due allow ance m ust be m ade for possible 
in terim  lorry  uplifting.

b. B ad  ground conditions
W here the g round  is bou lder strew n, gullied and  heavily b rash  
covered 

Add up  to  5% in 2f% steps.
c. Slope

(i) W here the slope is over 36% (20°) .
Add 21%.

(ii) W here the slope is over 58% (30°)
Add 5%.

d. S top  p la te  line p a y -o ff
I f  used instead o f ‘haul back no b rak es’ m ethod  on a very concave 
profile

Add 0-80 SM s per load to  the  ex trac tion  times.
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e. Set-up and take-down on M -typ e  support
T o  set-up and  take-dow n on an  M -type support 

Add 36 SM s to the tim e for set-up and  take-dow n.
f. Set-up and take-down on A -fram e support

T o  set-up and  take-dow n on an A -fram e support 
Add 67 SM s to  the tim e for set-up and  take-dow n.

g. D ifficult anchoring conditions
W here  anchoring  conditions are  difficult

Add up  to  12 SM s in tw o steps to  the tim e for set-up and  tak e
dow n.

h. Ground anchors
F o r each tw in p late  set o f  g round  anchors used in set-up and  
take-dow n

Add 20 SM s to the tim e for set-up and  take-dow n.
i. O ffset head spar

T o rig an d  de-rig  an  offset head spar
Add 30 SM s to  the tim e for set-up and  take-dow n.

j . Tail spar not m oved
I f  the tail spar is n o t m oved 

Deduct 60 SM s from  the tim e for set-up and take-dow n.
k. Tractor engine speed lim ited  to 1800 rpm

W here the tra c to r engine speed is lim ited to  a m axim um  o f 
1800 rpm  the tim es for ex trac tion  m ust be increased  by the per
centages show n in the table below.

/?///•£'
T ra c to r  typ e

A C l l A  / t « i £ i / l

m F o rd  30 0 0  S e le c to sp e e d  
a n d  B L  245

F o rd  3 0 0 0 M F 135

1 2 0 4-26 3-95 3-60
140 4-40 4-17 3-83
160 4-55 4-40 4-06
180 4-69 4-62 4-29
2 0 0 4-84 4-85 4-52
2 2 0 4-98 5-07 4-75
240 5-13 5-30 4-98
260 5-27 5-54 5-21
280 5-42 5-76 5-44
300 5-56 5-99 5-67
320 5-71 6-2 1 5-90
340 5-85 6-44 6-13
360 6 - 0 0 6 - 6 6 6-36
380 6-14 6-89 6-59
400 6-29 7-12 6-82
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Loading, Carriage and U nloading Lorries 
Equipped with a 2 Tonne H iab Crane and 
G rapple 
East England

O U T P U T  G U ID E

Conditions
T he O u tp u t G uide  applies to  loading, carriage and  un loading  lorries 
under the follow ing c o n d itio n s :

a. C rane-equipped  lorry  and  p roduce categories:

P rodu c t spec ifica tion N om in a l  
carry in g  

ca p a c ity  o f  
vehicle

For te rm in a l tim es

Length
(m)

D ia m e te r  U B  
( cm )

P ro d u c t typ e see  paragraph  6A , 
ta b le  num ber

4-8 7-20 1 2  tonnes C am bio  poles (i)
4-8 7-20 14 tonnes C am bio  poles (i)
4-8 12-30 1 2  tonnes B utts (ii)
4-8 12-30 14 tonnes B utts (ii)
1 7-30 1 2  tonnes W eyroc (iii)
1 7-30 14 tonnes W eyroc (iii)
2 7-30 1 2  tonnes W eyroc (iii)
2 7-30 14 tonnes W eyroc (iii)

b. C rane-equipped  lorry 
ca teg o ries:

load ing  o ther vehicles and  produce

P ro d u c t spec ifica tion

L en g th  D ia m e te r  U B
(m )  (c m )

G ross
veh icle
w eight

P ro d u c t ty p e

F or term in a l 
tim es  

see para g ra p h  6 A, 
ta b le  num ber

1 9-25 32 tonnes B ow ater (iv)
1 7-20 32 tonnes PIM (iv)
2 7-20 32 tonnes PIM (iv)

c. P roduce  stacked  neatly  on d river’s side o f  the ride (or rack) in 
stacks o f  a t least one full grapple load.

Section X X III

N o G1
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d. T he average num ber and distance o f  m oves w hen loading as 
indicated by the m ean and  range figures given in the tables in 
p a rag rap h  6 .

N .B . T he O u tp u t G uide will no t apply w hen these figures differ.
e. A ll forest roads, rides and  racks travelled on to  be free from  

obstruc tion  and  w ith no  gradients o f  m ore th an  1 0 % (6 °) over 
1 0 0  m  long;

f. L oad  weights no t to  exceed the legal lim it b u t to  be w ith in  10% 
o f th a t figure.

2 Job Specification
T he O u tp u t G uide  applies to  the follow ing w o rk :
a. L oading  o f any  lorry  should  be carried  ou t in accordance w ith 

the ‘C ode o f  P ractice for the Safety o f  L oads on V ehicles’ 
published by the D ep artm en t o f  the E nvironm ent.

b. Self-loading and -unloading only
D riv ing  to  the load ing  po in t by the shortest p racticab le  route. 
Setting  up bolster pins and  p reparing  the H iab  crane. L oading  the 
produce, m oving betw een stacks o f  p roduce  (including raising 
and  low ering the crane and  stabiliser legs). Securing the load and  
H iab . D riv ing  to  the un load ing  po in t, w eighing the load and 
un load ing  a t the required  place. Stow ing all load securing equ ip 
m ent and  the H iab . R em oving loose bark  etc from  the bed o f  the 
lorry.

c. Loading other vehicles
D riv ing  to  the loading po in t, guiding the custo m er’s lorry  w here 
necessary, m anoeuvring  in to  position , setting  up  H iab  and 
stabilisers. Loading, including m oving betw een stacks, raising and 
low ering crane and  stabilisers as necessary, and the p a rk ing  o f  the 
crane and  stabilisers on com pletion  o f  loading.

3 Tools and equipment (including safety equipm ent)
a. L o rry  fitted w ith 2 tonne H iab  crane w ith log grapple unless 

otherw ise specified.
b. B olster pins as necessary.
c. Securing chains, dw angs or belts as required .
d. P u lphook  an d /o r tim ber hook .
e. Safety equ ipm ent as specified by the Safety Officer, viz:

Safety helm et, com plying w ith BS 2826 or 5240.
Boots w ith  safety toecap.
Ind u stria l gloves.
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4 Allowances
Included  in the O u tp u t G u id e :
a. F o r contingencies and w ork  o ther th an  th a t included in parag raph  

2  above, eg daily m ain tenance, refuelling, w ashing, receiving 
instructions, repairs o f  up  to  15 m inutes du ra tion , 5% o f  the time 
spent loading, travelling and  unloading. .

b. F o r personal needs and  rest 16% o f  the tim e spent loading and 
un load ing  and  17% o f  the tim e spent travelling.

5 Method of using the Output Guide
P arag rap h  1 above specifies the  range o f  p ro d u c t types and lorries 
to  w hich this guide applies.
T he to ta l tim e for the  jo b  is divided in to  tw o p o rtions:

(i) Term inal time
T erm inal tim e includes all w ork  o ther th an  the actual 
travelling  betw een the p o in t w here a full load is achieved 
and  the repo rting  p o in t a t the delivery site and  the re tu rn  
jo u rn ey  to  the loading site. See p a rag rap h  6 A tables (i)—(iv) 
for times.

(ii) Travelling time
T ravelling  tim e is the  tim e spent travelling betw een the 
loading site and  the delivery po in t and  the re tu rn  journey . 
See p a rag rap h  6 B for tim es. A ppendix  II gives details o f 
jo u rn ey  distances.
T he ap p ro p ria te  term inal and  travelling  tim es are then  added 
together to  give the to ta l tim e for loading, carriage and 
unloading .

E xam ple
14 ton n e  F o restry  C om m ission lorry 
P ro d u c t specification 4 m - 8 m  length x 12-30 cm diam eter 
T ravelling d istance for ro u n d  trip  =  13 miles on public road  
Travelling  d istance for round  trip  =  3 miles on forest road  
C ond itions and  jo b  specification as show n in parag raphs 1 and  2 
above.
T erm inal tim e =  67-0 SM s per load (from  p arag rap h  6 A 

tab le  (ii))
T ravelling  tim e =  2-5 x  13
Public road  =  32-5 SM s per load (from  p arag rap h  6 B (ii))
T ravelling  tim e = 8 - 2 x 3
F o rest road  =  24-6 SM s per load  (from  p arag rap h  6 B (iii))
T o ta l tim e per load =  67-0 +  32-5 +  24-6 SM s 

=  124-1 SM s.
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6A Terminal time in standard minutes per load for lorries loaded 
and unloaded by their own 2 tonne Hiab crane

(i) Product t y p e - 4 m - 8 m  long x  7 cm -20 cm diam eter UB

L o ad in g  s ite F ores1 roa d /ra ck

N om inal carrying capacity  o f  vehicle 
M ean num ber o f  m oves betw een

12  tonnes 14 tonnes

heaps 3-7 4-6
R ange o f  num ber o f  moves 
M ean distance m oved betw een

2 - 6 2 - 1 0

heaps (m etres) 87 103
M ean weight loaded (tonnes) 
T erm inal tim e in stan d ard  m inutes

11-14 10-71

per load 6 8 - 8 64-3

(ii) Product type— 4 m -8  m  long x 7 cm -30  cm diameter UB

L o a d in g  s ite F orest ro a d /ra ck

N o m ina l carry ing  capacity  o f  vehicle 
M ean  num ber o f  m oves betw een

12  tonnes 14 tonnes

heaps 4 1 5-3
R ange o f  num ber o f  moves 
M ean distance m oved betw een

1-9 2-15

heaps (m etres) 28 65
M ean  weight loaded (tonnes) 
T erm inal tim e in standard  m inutes

10-82 11-46

per load 61-3 67-0

(iii) Product type— 2 m  long x 7 cm -30  cm diam eter UB
N .B . D etails on 1 m x 7 cm -30  cm d iam eter UB will be published
in due course.

L o a d in g  s ite F orest ro a d /ra ck

N o m inal carry ing  capacity  o f  vehicle 12 tonnes 14 tonnes
M ean  num ber o f  m oves betw een
heaps 8-7 8 - 0
R ange o f  num ber o f  m oves 4-10 3-14
M ean  distance m oved betw een
heaps (m etres) 143 166
M ean  w eight loaded (tonnes) 11-65 11-09
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6A (iii) —con t inued

L o ad in g  s ite F ores1 ro a d /ra ck

T erm inal tim e in s tan d ard  m inutes
per load w hen self un loaded 1130 136-0
T erm inal tim e in s tan d ard  m inutes
per load w hen un loaded  by Volvo
fron t end loader equipped w ith
swivel clam shell grapple 106-5 126-2

(iv) T erm inal tim es for loading custom ers’ lorries will be published 
in due course.

6B Travelling time in standard minutes per load for all lorries and 
product types

(i) T ravelling  th ro u g h  B randon  = 3 - 9
standard  
m inutes per 
mile

N .B.
D istance th ro u g h  B randon  on the E lvedon road  =  1 mile 
D istance th ro u g h  B randon  from  F R  2 = 3  miles
D istance th ro u g h  B randon  on the
T h etfo rd  road  = 2 - 3  miles

(ii) T ravelling  on all o ther public roads = 2 - 5
standard  
m inutes per 
mile

(iii) T ravelling  on all forest roads =  8-2
standard  
m inutes per 
mile

See A ppendix  II for details o f  jo u rn ey  distances.

7 Modifications
N one.
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A PPEN D IX  I

W orking method
The norm al w orking m ethod  to  which the O u tp u t G uide  applies
w hen loading lorries is as follows:
a. M anoeuvre lorry  close to  heap o f m ateria l to  be loaded.
b. Place bo lster pins a t the required  spacing.
c. S tand  either in the lorry  cab w ith the upper h a lf  o f  the body 

th ro u g h  the hatch  in the cab ro o f or on  the p latfo rm  a t the 
side o f  the lorry  depending on the crane con tro l layout.

d. Low er stabiliser legs.
e. L oad  lorry  un til no  fu rther p roduce  is in reach.
f. R aise stabiliser legs and  park  grapple.

(R epeat a to  f  above as necessary un til full pay load  is reached.)
g. Inspect load for stability  and rem ove any branches etc w hich 

m ight cause a hazard  on the public road .
h. Secure the load w ith chains or belts.
i. D rive along forest road  to  public road .
j. S top  at forest road , public road , ju n c tio n . Inspect load for security 

and  tigh ten  dow n if necessary.
k. Proceed to  delivery po in t a t a speed w hich a t no  tim e exceeds 

any speed limits th a t are in existence.
1. O n arrival at delivery p o in t weigh lorry  and  proceed to  un loading  

site as directed.
m. R em ove load securing devices, lower stabiliser legs and unload  

lorry.
n. R aise stabiliser legs and  park  grapple, rem ove all debris from  

lorry  bed and  secure chains o r belts to  prevent them  from  falling

N .B . T here  will be occasions when lorries are un loaded  by in
dependen t m eans a t the delivery po in t. In these cases, ap a rt from  
the ac tual rem oval o f  the load, the lorry d river’s responsibilities 
will rem ain  as outlined above.

off.

A PPEN D IX  II

Each way journey distances on public roads
a. B randon  C onversion  D ep o t to : M iles

F R  47 3-8
C ranw ich C am p 
L ynford  Cross
T o p  San ton  D ow nham  R oad  
D id ling ton  Junction

5-9
3-2
4-1
4-8
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B randon  C onversion D ep o t t o : M iles
Sw affham  Office 61
H illborough 8-7
C C le y 12-0
F R  117 11-8
Sw affham 14-4
F R  105 17-8
W  Tofts 4-4
N ew  Buildings 7-0
W retham  C am p 10-9
F R  89 12-8
G t H ockham 13-6
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