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Ref:

E (E) WORK STUDY TEAM REPORT NO 47 TO CONSERVATOR E (E)

BRANDON CENTRAL DEPOT

PHASE ONE REPORT

040/7/20

SUMMARY

1. This report, based on research between December 1976 and March 1977,
outlines two categories of weakness in the present operation. It was
discovered that besides certain faults specific to individual processes,
there were also basic failings in the overall system which tended to be
exaggerated by process faults. Such failings are discussed in the report as
are indications of the means by which they might be overcome in the short and
longer term. Meetings between Work Study staff and local managers took place
during such researches and this report is representative of ideas and dis-

cussions brought forward at such times.

INTRODUCTION

1. Objects of the Study

Brandon Central Depot (BCD) has developed from simple beginnings in 1946
to a more complex structure today. It is designed to receive, store, debark
and process coniferous roundwood, sort and store resultant products and load
transport vehicles with ordered material. Centralisation of these processes
has allowed the Commission to process and supply its products more efficiently
than direct from the forest.

2. It is equipped with machines, both mobile and fixed, services (including
electricity, telephone, water, drainage etc) and skilled industrial and non-
industrial staff. However, its evolution has not been systematic and the
existing situation is the result of ad hoc decisions and a lack of investment
and programme commitment. Developments have taken place in isolation when
resources became available and much credit must go to local staff for their
creative improvisation. It seemed likely that a system created under these
influences would reveal prospects for a more effective operation upon examin-
ation. To this end, it was the objective of the study to determine the layout,
system and method which was most effective and which yielded the greatest
throughput of material per unit expenditure for all specifications of product
while maintaining flexibility and paying proper regard to safety, worker
welfare and job satisfaction as well as security and environmental factors.

3. Framework of the Study

It was necessary to define the terms within which the study was carried
out. Such constraints required to ensure the study was concise were:

(i) The assumption that the Depot was correctly sited, that its
existing communications were adequate, and that its overall dimension
could, if required, be extended.



(ii) Acceptance that the Depot will continue its present role for at
least 25 years and will continue to produce material generally of a
similar specification to that produced at present.

(iii) Agreement that the throughput would not decrease but may increase
subject to a ceiling of 70,000 m’ /year* and that material available from
the forest would be of generally the same specification and proportion as

at present.
*Based on input ex-forest.

(iv) Acceptance that there would be no redundancy among existing Depot
staff.

(v) Proposals will be put forward in cost/benefit terms but will not
presuppose the availability of resources in the future.

4. The Report

This initial report must of necessity cover the whole Depot system and as
such may not explore certain work activities in great depth. It is suggested
that such topics should form the basis for detailed discussion with appropriate
staff and that future reports may be required to investigate some of the aspects

individually.

BASIC INFORMATION

1. Staffing and Workforce Considerations

43 staff are directly employed by the Commission in the Depot. A list of
their duties is given in Appendix 1.A and a breakdown of staff service and age
is shown in Appendix 1.B.

2. The workforce is elderly (60% being 50 years or more) and, probably

associated with this, there is little staff turnover (nearly 60% having served

10 years or more). Much of the work is not highly skilled but requires experience.
However, certain tasks (e.g. sawyers, front end loader operators etc) require
skilled operators. Interchangeability is reasonable and flexibility is maintained
especially by the younger more adaptable men.

3. Many operations are repetitive and several, including timber stacking, are
physically arduous. Some protection against the elements does exist on most
operations but the work is still largely dependent on climatic factors.

4. Facilities for the work staff are basic and do not provide any degree of
comfort for rest periods, wet time, etc, while the buildings themselves are
unsightly. Most men bring a private car to work and sufficient parking is required.
No provision is made for accidents, illness etc, except for the provision of first
aid equipment and two trained staff. The nearest hospital is at Bury St Edmunds.
Half of the men take an annual industrial holiday in July/August which facilitates
closing down machines for full service etc.

Site and Layout Factors (see Figure 1).
5. The Depot covers approximately 16 hectares of Santon Downham Beat. It is

situated adjoining Brandon railway station (Ely-Norwich line) and on the A 1065
Mildenhall-Swaffham road. It has good communications in other directions.
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Initiated as a simple storage/conversion area, it has extended to the
present dimensions without any special planning.

6. The Depot is on Forestry Commission owned land but is subject to certain
legal agreements. The Clerkenwell Association lease the site of the large
building abutting the woods near the office although this is not currently
used. A right of way exists to it.

7. Two houses opposite the offices are inhabited by Commission staff
including the security man. (All valuable plant is normally kept within easy
access of his house for supervision). Both require vehicular access. A
bungalow behind these houses is owned privately and there is a right of access
via the gateway opposite the weighbridge.

8. There is a farm at the far end of the Depot which is let to an Forestry
Commission employee who currently has access through the Depot. An altern-
ative access is being considered. Seamans Club also tenant a cottage there
with access and have installed two diesel tanks adjoining the workshops
although these may be moved if required.

9. Electricity is supplied overground to a transformer at the workshops and
underground after that. Water is supplied via a point at the back of the
offices to all parties. Telephones are installed in the office, warden's
house, chainsaw workshops etc. No statutory rights of way appear to exist.

10. A charcoal burner operates at the far end of the Depot on a site desig-
nated by the Depot Manager and he has access.

11. The dumping of unutilised bark at the far end continues and leaves a
large area otherwise unoccupied.

12. Tarmacadam has been laid between the offices and the Cambio peeler.
Otherwise the site is compacted soil (except for machine standings) which is
exceptionally dusty during dry weather and very muddy when it is wet. A
metalled road dissects the Depot.

Markets and Stock Control

13. The major market for Depot produced material is the National Coal Board
who take about 30,000 m®/year. However, such a contract represents a composite.
of orders from 134 individual collieries ordering 82 specifications of round-
wood and 46 specifications of splits..

14. In addition, 8-10,000 m® /year of woodwool is produced in % metre and
2 metre specifications..

15. The remainder of the 50,000 m*® /year Depot throughput (based on input
ex-forests) is made up of stakes, bungwood, rustics, material for Commission
usage as well as the by-products of sawdust, pulverised bark, charcoal wood,
firewood and small individual orders for special products.

16. The great diversity of market specifications precludes significant stock-
piling and all pitwood is cut to order. Material is stored in the seasoned
state after peeling and some 20,000 m® is normally held prior to conversion

into specific orders. Seasoning is carried out to facilitate easier handling,
maximum haulage loads and carried out prior to conversion as market flexibility
must be retained. Very little converted material is held on site. The greatest
storage space is therefore for seasoning whole pole lengths which is awkward

and wasteful of space.



17. Approximately 50% of the bark is pulverised and is available for sale
(2,500 m*) while the rest is dumped at the end of the Depot at a cost of
£1/tonne.

18. Stock checks are made at periodic intervals by the Head Forester.

Machines

19. A list of machines used is given in Appendix 1.C.

Maintenance is good generally and breakdowns are dealt with by the
resident mechanic. Certain machines require specialised parts(e.g. Volvo
front end loaders) but arrangements for obtaining these are good. Older
machines (e.g. fork lift) present difficult spares availability. The Depot
has no flexibility of working and any breakdown or failure has major impact
on the total system. Electrical faults are dealt with either by the Depot
Manager of by a contractor as required.

Supervision and Communications

20. The Depot Manager is responsible for the day-to-day running of the Depot.
There is no system of communications within the Depot outside telephones in
certain buildings. A system may be advantageous with a view fo safety,
security and speedier relaying of instructions (e.g. internal telephone system
or radio).

Safety and Environmental Factors

21. All machines are required to fulfil current safety legislation and all
operators are issued with safety and protective clothing as appropriate.

22. The Depot is dirty, dusty and open to the elements. In dry weather
blowing dust and bark is a problem and in wet weather conditions underfoot
are extremely poor. Most operations are effectively outdoors and are subject
to prevailing weather conditions.

23. Most accidents are associated with timber handling. (Trapped fingers or
limbs while loading or stacking material and strains while lifting timber).
Many operations, while safe in themselves, require certain work actions which
may put the operator at risk. Such points will be outlined in Section F.

The work is physically arduous and requires a degree of fitness and strength.

STUDY CONSIDERATIONS

Introduction

1. Method study techniques have been employed in the examination of the
Depot system. The objective of such work was (i) the improvement of the
individual processes that make up the work sequence and (ii) the development
of an improved system encompassing not only such processes and their inter-
relation but also paying regard to layout and design as well as objectives
detailed in Section A. A flow process chart was constructed, breaking the
system down into component parts. Such integral parts are classified as
operations, inspections, movements, and delays. It should be emphasised

that only operations physically change the material and so increase its value.
All other activities are ancillary and the object of the system examination
is (i) to minimise or eliminate all non-operational activities and (ii) having
rationalised the operations, maximise the efficiency of their working.

2. Accordingly, the investigation followed two lines, firstly a critical

-5 - /examination



examination of the system followed by individual examination of the various
operations. The results of such work will be discussed in Sections E and F.

Difficulties caused by the 1976 Windblow

3. During the period of the study, windblow clearance was taking place at
Thetford. This meant a higher mean volume tree was harvested and this showed
up in the Depot operation by an absence of the "Cambio" pole material produced
during conventional thinning and a marked increase in the unit size of "Small
Butt” material. These changes caused problems in maintaining supply of all
mining timber specifications and in handling especially where manual techniques
were employed. Such a typical conditions should be remebered in considering
the implications of this report.

SYSTEM FAULTS

1. Certain adverse factors are recognised in most or all activities and these
are primarily due to external or inherent influences. These difficulties will
be discussed in this section while those specific to certain operations will

be discussed in Section F.

(a) Material Specification

2. Timber received from the forests contains a proportion of oversized, bent,
forked and poorly sned logs. While this proportion is not normally high the
effect on the Depot system is considerable. Non-specification material affects
stacking and material handling as well as the peeling and sawing operations and
one piece may cause delays of up to 15 or 20 minutes on a process, with sub-
sequent loss of productivity. The specification of timber leaving the forest
should be greatly tightened.

3. Material received is of random lengths within overall limits. This is
advantageous for utilisation - allowing the great range of market specific-
ations to be cut, but does limit stacking and handling efficiency and makes
the transition to automated processes (viz:Log-Deck) problematical. It is
recognised that a flexible approach at the Depot may be advantageous to the
supplying forests however.

(b) Material Flow and Layout

4. Movement of material is critical, as it is expensive, while adding nothing
to the value of the product. Movements between processes should be eliminated
or minimised. To do this, it is necessary to alter the layout or utilise
machines which are more cost effective. The Depot layout necessitates long
travelling distances and this should be much modified to reduce costs. This
will be reviewed in Sections I and J.

5. Due to extreme distances travelled, studies indicate that machines cannot
maintain the supply of raw materials in some cases,which results in delays in
such operations and loss of productivity. (Similarly with the collection of
processed material). The layout requires review with regard to material flow.
Operational flow paths crossing are (i) potentially dangerous, (ii) lead to
delays and loss of productivity and (iii) to unnecessary machine wear. The
objective should be unidirectional flow. Unsatisfactory ground conditions
(seasonal) are also present and are not conducive to effective transport.

6. Maximum advantage should be made of loaded incoming Forestry Commission
lorries and also contractors' lorries in minimising timber handling carried out
by Depot vehicles.



(c) Material Presentation

7. Often due to randomised or non-specification material, presentation of
timber at peelers, saw benches,etc, is unsatisfactory. Great skill is required
by loader drivers to position material adequately,but even accounting for this,
load sorting is often necessary preventing a free flow of material and creating
delays. The provision of improved infeed arrangements where this is not
already present should be considered. ILoad sorting is arduous and sometimes
potentially dangerous.

(d) Servicing and Maintenance

8. In most cases servicing and maintenance are good and a full-time mechanic
is employed. However, electrical failures are dealt with initially by the
Depot Manager and then possibly by outside contractors. The possibility of a
qualified electrician on call should be investigated. Increased or changed
processes may require alterations in electricity supply capacity.

(e) Contractors

9. On some work processes, e.g. loading, Commission staff deal with contrac-
tors. Liaison should be maintained so that Commission activities and staff are
not unduly inconvenienced by the contractors'system of working. As an example,
the Coles Crane may have. to wait for up to 33% of its time between loading
operations on the same firm's trailers. An alternative system could be drawn

up.
(f) Safety

10. While all operations are safe within the legal definitions applying to
them, some work aspects are arguably unsafe. A recent TUC publication quotes
the maximum weight for lifting for men of over 50 (60% of Depot staff) as 35 1lbs
with a reduction of 25% for regular lifting. While other sources e.g. ILO give
a higher limit, there is no doubt that handling manually must be carefully
reviewed, especially as most present accidents are associated with it (viz:
strained backs and trapped fingers etc).

11. Environmental factors are not satisfactory and protection against the
elements, including dust etc,as well as rain,are required.

(g) Seasonal and Weather Factors

12. Certain operations are halted by wet weather despite the fact that part of
the process is already protected. Protection in these cases should be completed
to prevent unnecessary closedown and loss of productivity.

13. In certain cases better heating, lighting and ventilation could be intro-
duced into the operating area. In most cases,at the moment, heating is ineffect-
ive and wasteful. Lighting could extend working days during the winter and
increase safety.

(h) Markets

14. The existing market specifications are too many to produce satisfactorily.
Short production runs invariably mean low productivity and everything possible
should be done to rationalise this situation. The present system precludes
stockpiling and makes control very difficult.



15. A market initiative is required to obtain regular pulverised bark sales.‘

(i) Wastewood System

16. The disposal of wastewood is extremely costly and the whole system for
dealing with waste, sawdust and charcoal wood needs reviewing. It may be that
this can only be achieved by centralisation of similar machines (e.g. peelers)
and a common policy with regard to residue (e.g. bark).

(j) Machine Deployment

17. Besides the major roles of supplying raw materials to operations, front
end loaders are required to fulfil certain ancillary functions, e.g. bark and
sawdust loading, fork lift work, road cleaning etc. Many such roles cannot be
accurately programmed but require the removal of a machine from its main
function which exaggerates material flow difficulties. The way in which such
ancillary operations could be fulfilled by alternative means or a more
flexible deployment of front end loaders could be investigated.

OPERATIONAL FAULTS

(a) Cambio Peeling

1. All logs are peeled in the full length (viz: 4-8m) ( prior to seasoning)
on the two Cambio machines. The performances of the two machines are indicated

below:
Cambio I 1T

Designation (static or mobile) Static Mobile

Power ' Electric Tractor powered

Operators 2 1

Maximum diameter material 36 cm 36 cm

Potential output (approx) 50 m* /hour S0 m® /hour

Actual output 37 m® /hour 30 m® /hour

% efficiency 74% 60%

% utilisation 73% 46%

Output per man 18.5 m® /hour 30 m? /hour

Approximate cost of peeling 63p/m’ 63p/m?

Loading by Front end loader Front end loader
(or Log-Deck)

Bark disposal by Trailer or Trailer
pulverised

Other operators involved Front end loader Front end loader
driver driver ’

System faults (see

Section E) paras

Operational faults
(see next page)

Bark clearance man

a,b,c,d,q9,1i,]

c.d

Bark clearance man

a,b,c,g9,1i,3

a,b,c,d
13 years old.

Restricted normally to

smaller material.



a. Blockages of bark feed. Requires modified
bark outfeed system.

b. TIneffective outfeed associated with jams or
other delays. Regquires modified outfeed
system.

c. Change-over in bark-removal trailers causes
delays. Requires changed system.

d. Delays while front end loading and infeed
blockages. Requires improved infeed system.

Notes:

2.

(1) It was not possible to study the log-deck feeding Cambio 1. It
is, however, an obstacle to the present system. The present two-man
operation of Cambio I is clearly associated with a more advanced system
but it currently offers a low output per man. The cab operator could

be removed and his function either automated or taken over by the infeed
operator. (See Section I reference development of Cambio work however).

(ii) Reject Mechanism

Specification tightening is advocated but a procedure for
ejecting "rogue" logs should be considered. Significant delays are
caused by processing of unsuitable logs (often becoming jammed) or
requiring assistance by front end loaders with either partial or complete
infeed unloading.

(iii) safety

Cambio I operator is enclosed in a cab but infeed operators are
at risk especially during loading or from "floods" of material surging
forward. Improved infeed devices would increase safety. No bark clear-
ance should take place under operating machinery especially during load-
ing by front end loaders. On Cambio I, if two men continue to operate
it, some form of formal communication should be introduced and the infeed
operator should have a control to stop the process.

(iv) Priority for improvement - low. Even at existing utilisation and
efficiency there appears to be ample capacity for achieving 50,000 m®/
year and upwards towards 70,000 m® /year.

(v) % efficiency = Total effective Time/Total working time x 100
% utilisation = Total working Time/Total available time x 100



(b) Bark Removal

3. Cambio I bark is either directed to a trailer for dumping or is pulverised
and stored in a bunker to the rear of the peeler. Cambio II is blown straight
into a trailer for dumping. The exchange of trailers takes several minutes,
during which time the peeler does not function. The exchange system could be
improved by having a "floating" trailer and a movable outfeed pipe which could
be quickly moved over.

4. Pulverising takes place only if the bark is dry which is due to the low
efficiency of the pulveriser. Handling bark in two ways is wasteful of re-
sources especially when non-pulverised bark is dumped at a cost of £1/tonne.
The possibility of pulverising all bark, including that from Cambio II (which
may have to be repositioned), should be reviewed. A sales initiative is
required. This would remove the need for tractors and trailers "on call" but
could require a pulveriser of suitable capacity and performance.

5. An alternative (and safer) system of collecting bark falling off the logs
should be investigated. This operation sometimes necessitates the closing

down of Cambio II for a significant period.

(c) Pendulum Saw Line

6. Seasoned material is brought and loaded on the Pendulum Saw Line for
conversion into pitwood and woodwool. It is positioned on a small log deck
which singles the poles and presents them for sawing. An operator is respons-
ible for activating the log deck/saw feed mechanism. A throughput of 18 m® /hour
is achieved. Problems occur if the logs are malpositioned on the deck and may
require the operator to sort, at which point the saw line is unfed. (The
operator is required to leave his protected position during this sorting and

is at risk from Volvo machines working alongside).

Sawing to a combination of length and top diameter:

Potential throughput 20 m’ /hour
Actual throughput 18 m® /hour
% efficiency 90%
% utilisation 74%
Loading by Front end loader and log-deck
Operators 1 Log-Deck Operator
1 Sawyer

1 Woodwool /Wastewood Sorter

System faults
(see Section E paras a, c, £, h, i)

Operational faults a. Greater reliability of log-deck motor is
required.

b. Saw guard clogs with sawdust causing delays.
Requires an improved guard and sawdust
extraction system.

c. Sorting of % metre woodwool from waste is
not viable (sorter only produces 1.4 m®/hour)
- an alternative and/or automated system
should be introduced.



d. Pieces cut on saw which are not to be split
must be removed from outfeed belt, either by
an operator (not economical) or by the
sawyer with resultant loss of productivity.
An alternative system (e.g. combined saw
lines) to be reviewed.

Notes:

7. The high efficiency of this operation and relatively high utilisation
indicate little scope for increased productivity. It would appear that this
operation would be unlikely to achieve more than 27-30,000 m® /year except by
overtime, in which case increased saw capacity would appear necessary to
guarantee 50,000 m® /year, including Swing Saw work and increase capacity
towards 70,000 m® /year.

(d) Splitting (Band) Saw

8. Material for splitting proceeds from the Pendulum Saw and additional
material may be added from an auxiliary ramp under the control of the Band Saw
operator. The belts conveying material from the Pendulum Saw are often acentric
and inadequately profiled allowing pieces (especially larger elements) to fall
off periodically. These have to be retrieved,which is arduous and interferes
with normal work.

Splitting Saw Details With auxiliary feed Without auxiliary
operative feed operative

Number of pieces split 4.7 3.2

% time splitting saw

splitting 48% 31%

Volume split/hour 16.9 m? 11.5 m?

Potential volume

split/hour 35.2 m? 36.5 m®

% efficiency 48% 31%

% utilisation 72% 72%

System faults (see

Section E) paras a, b, h a, b, ¢, h

Operational faults a. Logs loaded by auxiliary ramp tend to "flood"

and there is no safety barrier. If this
system is to be retained a log-deck would be
safer and more efficient.

b. Manual attachment is a lengthy process
requiring the operator to fix a lug on a
moving chain. (Poor safety aspects). Such
attachment largely accounts for delays in
splitting saw operation.

c. Due to a variable flow of material, the
operator is faced with surges of work which
is inefficient. He may have to stop the
belt until the work "peak" is resolved. The
whole balance of work for this machine
warrants investigation.

d. Failures on subsequent stacking operations
also cause delays.



Notes

9. This operation is not efficient. Much capacity is unutilised. To
overcome this low efficiency a new system is required to ensure a faster,
smoother flow of material for splitting. The objective should be a
continuous "nose-to-tail" throughput, which will probably require automatic
attachment. The output could be as high as 35,000 m’ /year, probably quite
sufficient for foreseeable splitting requirements and it may be that the
extra saw capacity required (see F(c)) could also be passed through this
saw.

(e) Stacking after Splitting

10. Splits are stacked after sorting in pallets. The roller bench is
adequate but thg outfeed to it required modification. Material has to be
turned over 180 by the operators for progressing; this could be automated.

11. Fuller weather protection is required for the three operators. Pallets

are currently inadequate and the fork lift service should be improved.
System faults (see Section E paras b,f,g,h and j).

(f) Swing Saws

12. Small round mining timber and some other specifications are cut on the

swing saws. These comprise two saw units operated by two men each feeding a

common conveyor to a three-man operated stacking area.

Potential output 16 m® /hour each saw(probably 10 m® /hr.for C
Actual output 11.5 m?® /hour ( " 7 m?®/hr. "

% efficiency 72%

% utilisation 64%

Operators for two saws 7

Output per operator 3.3 m® /hour

Loaded by Front end loader

Powered by Electric

System faults
(see Section E paras a, b, ¢, d, £, g, h, i and j)

E’onfégg

Operational faults a. Material on infeed ramps can block conveyor.

Modify infeed ramps.

b. Delays during loading by front end loaders

of infeed (a safety precaution). Modify
infeed - a log-deck.

c. Construction of belt structure is flimsy

necessitating maintenance by operatives and
causing delays. Stronger material required.

d. Saws badly positioned ergonomically requir-

ing timber to be pulled through further
than necessary. Redesign or incorporate
rollers.

e. Belt is not symmetrical causing wear and
instability of material. Rectify.



Operational faults f. Start/stop buttons on belt should be more
(cont) accessible for safety reasons.

g. Waste disposal method could be improved.
Possibly down the line to a container.

h. Cambio pole length inhibits full utilisation
of stacking area. Rectify.

i. Specifications cause unbalanced flow
(System fault E(h)) and erratic work
load for stackers.

j. Pallets are old and worn requiring rebuild-
ing, loss of material with subsequent delays
to stackers, fork l1ift operator etc.

k. There should be a proper sawdust collection
system instead of manual handling.

1. Grid for measuring could be made available
to sawyers especially bearing in mind the
number of specification changes made.

m. 2 metre material should not be handled
manually and the lorry used to transport it
for splitting effectively blocks access to
the fork lift driver for minutes on end.

n. Any breakdown/delay halts the whole work
system.

Notes:

13. This operation is in many ways successful despite major inefficiencies and
design/structure failures. It is primarily intended for small timber (Cambio
poles) probably not exceeding a unit volume of 0.06 m? each but has been used
(reference to windblow working) for larger material. The relative proportion
of larger material in the future, means only a limited demand for this type of
system and it is likely that an improved swing saw line could cope adequately
with the smaller material demands. Further saw capacity would have to be of
the Pendulum Saw type as physical presentation of material averaging 0.15 m?®

to the saw is not acceptable.

(g) Splitting Saw

14. The machine is situated behind the swing saw line and splits small props
from it. '

Potential output 9.3 m’ /hour
Actual output 2.6 m® /hour
% efficiency 26%
Operators 2

System faults
(see Section E paras a, b, ¢, £, g, h, i and j)



Operational faults a. The feed ramp is too wide and small pieces
fall through.

b. Delays occur during ramp loading for safety
reasons.

c. Alternative feeding is direct from pallets,
requiring lifting of material.

d. The location of the saw is extremely
inconvenient causing delays in supply and

removal of products.

e. Saw overheats and is prone to material
"fly-back". Sharpening is often required.

f. Sawdust removal is extremely inefficient.
g. Pallet failures.
h. Electrical failures.

An extremely inefficient operation which should be completely redesigned
and resited.

(h) Front End Loaders

15. 3 volvo front end loaders are used to progress material around the work
sequence prior to conversion. They also undertake certain ancillary roles.

16. The normal cycle is made up of terminal times (loading and unloading) and
movement times which are related to the distance travelled.

The time for a cycle (c) can be expressed as follows:
C= (¢ti + t2 .... + 0.00385 (¥xi + x2 .... )) 1.18 minutes

where ti etc are terminal times and xi etc are the component distances in
metres. 0.00385 minutes is the time taken to cover 1 metre over the normal
work range and the 18% addition covers other work.

17. It can therefore be established that for a given operation (e.g. loading
and unloading a Cambio) a cycle time will exist dependant on the variable
distance and the constant terminal elements.

18. By this means, knowing the throughput of the processing operation and the
mean load of the Volvo, a load per hour requirement can be established, and
therefore each load will have a critical time value. Using this figure in
the above equation it is therefore possible to establish (using observed
terminal times) the maximum cyclic distance which it is possible to travel
and still maintain a viable supply.

19. Cycle distances evaluated by this means are (based on present actual
outputs) :

To supply

Cambio I 500 m
Cambio II 680 m
Pendulum Saw 1830 m
Swing Saw 1290 m

Pendulum and Swing‘Saw 680 m



20. These figures hold good only for the Volvo machines. The Bray loader was
capable of moving a greater unit volume of timber/unit time and accordingly
could still maintain supplies with a greater working cycle distance.

21. It should be noted that the above figures are the total of all component
distances travelled and not a working radius or diameter.

22. The Volvo operation is limited by the large distances travelled and
unprogrammed breaks to carry out other work, ancillary operations, or to assist
operators with jams etc. The occasional breakdown of a Volvo causes difficulties
in maintaining supplies to operations and a forest-based Volvo is sometimes brought
in.

% utilisation 76-87%
Operators 3

System faults a, b, ¢, j.
(Section E)

No major operating faults within the limitations of the machines.

(i) Fork Lift Truck and Pallets

23. The present machine which moves converted material is 20 years old,
unreliable and difficult to maintain because of lack of spares. The capacity
is 10 tonnes while 3 tonnes is the normal Depot working limit. However, the
centre of gravity of some larger material is well forward requiring extra
capacity.

24. The fork lift truck services both the Pendulum and Swing saw lines (and the
stake line when operational). It spends a great deal of its time unproductively
moving from one line to another.

25. A fork lift truck is designed for maximum lifting and minimum travelling.
In the Depot the reverse applies, 81% of the time is travelling, normally over
100 metres per journey and often in excess of 300 metres in addition to movements
between lines. It is not designed for rough terrain or for speed and the high
repair time on what should be a reliable machine is due to a great extent to its
use in the wrong context.

26. This vehicle should be replaced by a rough terrain, faster machine with less
lifting capacity. The present machine has no attachments and offers no flexibility
to the system. Ancillary operations performed by the Volvos at present (with
disturbance to production flow) could be handled by a more flexible fork lift,

e.g. sawdust loading, bark moving and possibly even loading of logs on saw lines
etc in emergencies (with a clamp fork).

% utilisation 79%

Current output 30 m’ /hour handled

System faults b, d, h, j

Operational faults a. Pallets are in very poor condition (and should be

replaced). The result of this is (i) failure of
forks to engage, requiring manual assistance

(ii) pallets collapse losing load (iii) instability
of load (requiring the fork lift to travel slower
than necessary especially if the

/alternative system

- 15 -



Operational faults alternative system with the Volvos is used)
(cont) and (iv) delays associated with protracted
assembly of pallets by stackers.

b. Delays at saw lines because fork 1lift is
servicing other operations. Pallets are
moved when the machine is available and
not necessarily when they are full, so that
sub-optimal loads are carried.

c. Because of b., checking is often required
before pallets can be moved which holds up
fork 1lift operation. Possibly this could
be done in the stacking area.

d. Traffic congestion around saw lines inhibits
better fork lift service.

27. The need for better movement of converted material indicates that more
formal service to the saw lines is offered. This could be achieved by:

(1) Having a fork lift for each saw line, responsible for servicing
only that line. Utilisation would drop but ineffective (and possibly
damaging) travelling would be minimised and efficiency on the saw lines
increased. If the machine were flexible it could also handle other work

aspects.

(ii) Bringing the saw lines together with a common product area where
one fork 1lift could operate more effectively.

(iii) Investigate alternative methods of timber handling. Lift is not
important, while movement is (e.g. the possibility of bundling props etc).

(j) Pallets

28. The pallets used in the Depot are old and worn and problems associated
with them are due to their age and state of repair rather than to their design.
While carrying upward of 130 different products, the introduction of a more
rigid standardised pallet cannot be considered. The requirements of the pallet
for Depot use are that they should be (i) robust (ii) cheap (iii) easily
replaced or repaired (iv) adjustable for different lengths of timber and (v) of
a size and weight to be handleable when empty.

29. The present design is considered quite acceptable - certain minor
modifications might be considered -~ but new pallet making material is urgently
required. The impact in lost productivity (and occasionally safety) of worn
pallets is significant and widespread.

30. Banding of props was considered but shelved as (i) the expense seemed
excessive (ii) the number of specifications made it difficult and (iii) lack

of uniformity of handling at N.C.B. pits presented major difficulties.

(k) Coles Crane

31. The mobile crane is 11 years old but shows good reliability. Outputs
vary from 20-33 m® /hour depending on prop size and utilisation is 85%.

- 16 -



32. The system requires the crane driver to operate the crane and arrange
loading and a mate to sling the load and dismantle pallets.

33. The operation is effective and major delays are the result of the existing
system for contractors' lorries. Five or six trailers are available with one

tug unit and these are loaded in turn. A delay of 20 minutes or more takes place
between each load which accounts for considerable lost time per day. An alternative
system could be considered with the contractor.

34. The trailers are badly equipped for carrying timber and are normally short
of bolsters etc which often increases the delays between loads. The mate is
under-utilised and could spend more time assisting on preparation and loading.
Preslung pallets could be advantageous.

(1) Tractors and Lorries
(i) Platform Lorry with Hiab Grapple
35. This machine moves 2 metre woodwool and large pitwood. The capacity is

normally greatly in excess of the volume/weight carried. The possibility of an
independent loader and trailers should be investigated. The lorry causes much
congestion around saw line outfeeds.

(ii) Tractors
36. These machines fulfil certain ancillary purposes e.g. sawdust and bark
removal, % metre woodwool movement etc. These operations may be challenged (see
individual sections) but, under the present system, these tractors while of low

cost effectiveness do maintain maximum flexibility of working at a low unit cost.

(m) Stake Production

37. An improved system could be developed but this is low priority based on
present usage. Double handling, machine inefficiency etc are noted.

G. MACHINE AND PROCESS ANALYSIS
Introduction
1. Other than machine modifications indicated in Section F, improved

productivity may be achieved by improving other parts of the system (e.g.
material handling, machine balance, marketing specifications etc) and these
will be discussed in this section. However, it was necessary at the outset
to challenge the present work sequence of peeling, seasoning and conversion.
It appears that such a sequence is required under the present market and
manpower constraints. To convert directly after peeling would be advantageous
but cannot be recommended because (i) manual handling is made difficult and
(ii) marketing arrangements preclude stockpiling, and conversion is to order
with immediate dispatch required. (Stacking of seasoning material in the
pallet would lead to economy of stacking space and may speed up the seasoning
process). Major market changes would require a complete re-evaluation of the
work sequence. E.g. a reduction in specifications might allow direct
conversion after peeling.

Material handling

2. To achieve greatest benefits material handling in the Depot must:

- 17 -



(1) Maximise loads (e.g. not carry partially filled pallets or use
lorries to move a small number of props).

(ii) Minimise distances travelled by instituting a formal and designed
layout (associated with the processing machines involved).

(iii) Have a traffic flow to overcome delays with possibly rocad
priorities to benefit main traffic streams.

(iv) Utilise lorries bringing material into the Depot. (Correct
positioning of such loads can save much front end loader time later).

(v) Review layout to avoid congestion around processes.

Material Specifications

3. These must be:
(i) Tightened to avoid delays in Depot Processes.
(ii) Reviewed to see if random lengths or a more structured length class

is acceptable. If selected lengths are required there is no reason why
forests should not continue to supply random lengths and sorting be

carried out as part of the peeling process. This requires an¥e an extended
deck and differential "kick-offs".

4. Random lengths offer potentially greater utilisation across all sizes and

ease of operation in the forest but mean greater stacking area per unit volume,
sub-optimal Volvo loads, difficulties to infeed log-decks etc.

Machine Balance

5. Peeling capacity appears quite sufficient although it may be that the
Cambio II will be replaced by a static machine in due course. The throughput
of Cambios I and II is approximately 67 m® /hour while the sawing capacity of
both Pendulum and Swing saws is about 40 m’ /hour. This imbalance is not
critical due to the larger "buffer" of seasoning stock but to achieve a
balanced system and produce up to 70,000 m® /year extra saw capacity will be
required. Because of the overall size of material being handled (and the
swing to larger sizes) such saw capacity should be in the form of an extra
Pendulum saw or equivalent. The Band saw utilisation indicated that (with
automatic feeding) it could accept the outflow of two Pendulum saws and Volvo
loading could still be maintained by the present number of machines (especially
if ancillary duties were removed to a modified fork 1ift unit) provided a
compact layout was maintained.

Market Specifications

6. The present situation (cutting over 140 different market specifications
all told) is inefficient in terms of processing, handling, stacking etc. This
figure should be greatly reduced and negotiations have been opened with the
main customer (N.C.B.) in this context.

7. Small cash sales could be collected together at an area ajoining the
office/weighbridge. Informal access by persons requiring rustics, stakes etc
should be eliminated on safety grounds.

PROPOSALS — SHORT TERM

1. For the immediate future, it is recommended that the following aspects

/will repay



will repay attention:

(a) Operational and machine faults as listed in Section F should be rectified.
(b) Market specifications should be significantly reduced as far as possible.
(c) The layout with regard to material stacking should be rationalised and
associated with the various processes. (This will be discussed in greater
length in Section I).

(d) Material specifications should be tightened.

(e) 1Improved arrangements for electrical servicing are required.

(f) Within the budget available, all operations should be made weatherproof.
(g) Material presentation should be investigated and where possible log-decks
etc installed to provide a more efficient flow of material to the various

processes.

(h) The Green Belt (Log-Deck) should be made effective or removed as it
constitutes an obstacle to free working.

(1) Improved palletisation should be available (including the facility for
pre-slinging).

(j) Trials of alternative front end loaders should continue - to ascertain
the most effective in cost per unit volume of timber per unit distance moved
terms.

(k) Alternative fork lift facilities should be reviewed.

(1) Cash sales should be based on an area adjoining the office. (Free access
of private motorists is considered unsafe and a possible breach of HASAWA).

Such an area to be determined. Stakes, rustics, bark etc would be available.

(m) Improved arrangements-with Contracts reference lorry/trailer preparation
and availability should be considered.

(n) Traffic flow should be investigated and an unidirectional system 1ntroduced
with priorities etc and arrangements to overcome congestions.

(0) The provision of an independent loader and trailers instead of the lorry
could be considered.

(p) Delays on the weighbridge due to absence of operator should be removed.

(gq) Aall liftiﬁg operations involving manual working should be critically
examined with a view to removal.

(r) An internal communications system might offer speedier instructions,
improved safety arrangements and less lost time on breakdowns etc.

(s) Improved ground conditions should be achieved by tarmacing, especially
adjoining work areas.



2. Paragraphs a-d, £, i, k and g are considered highest priority.

3. By these means, productivity can be increased by up to 10% based on
critical machine flow but will have also many non-tangible advantages. Most
of these recommendations do not require major expenditure and would yield an
early return in increased productivity.

4. Only marginally beneficial uses are considered for the Clerkenwell Building -
it is poorly placed for most functions. However, it could be used as workshops
etc.

PROPOSALS - LONG TERM

1. The present system processes 50,000 m’/yeaf requiring a certain amount of
overtime. To obtain a throughput of 70,000 m® /year some additional capacity

and extra ancillary back-up will be required. It is not possible to enlarge

any of the existing processes in their present form and a new layout and format
is required. It is recognised that the capital investment required is linked
initially to a potential gain of around 20,000 m?® /year but it is suggested that
any future development should incorporate maximum flexibility for further future
enlargement should such be required. This, taken with the non-tangible benefits
associated with an improved workplace, may warrant an appropriate level of
capital investment.

2. The Depot has been under-capitalised related to its throughput estimated
at around £1.5 million and most static machines and buildings should only have
a low capital value. Their replacement over a period of 10 years or less is
likely and this offers the possibility for appropriate system changes and
redesign.

3. Longer term changes will encompass the processes and the layout.
Processes

(i) Cambio Peelers

4. Major advantages are seen in bringing together the Cambio (or other peeler
units) to fomma single structure. The early replacement of Cambio II offers
the possibility of its replacement by a static machine. BAll replacement
Cambios should have capacity in excess of 36 cm diameter to give greatest
flexibility of working and paying regard to the increasing unit volume of
incoming timber.

5. Advantages of an unified system can be summarised as:

(a) Provision of full building to achieve all weather working and maximum
operator protection and comfort.

(b} Single unit for communications and supply of services etc.

(c) All bark to common pulveriser with reduction in inefficient alternative
bark removal systems. An improved pulveriser to handle greater throughput
in all weather conditions is required. The pulverised bark could be stored
in a silo from which automatic loading could be achieved. A realistic and
regular market for pulverised bark is required.

(d) The operation could be automated or semi-automated with control at a
distance and accordingly safer operator conditions.



6.

(e) Greatest flexibility of working in the event of breakdowns, planned
maintenance etc.

(f) Loading by front end loader or leg-deck could be performed
according to infeed flow this minimising delays. (Similar on removal of
peeled material).

(g) Possibility of a common outfeed filling more quickly and minimising
delays by Volvo loaders awaiting hoppers filling.

(h) Alternatively, a common but segregated outfeed could be developed
utilising different "push-offs" on Cambio decks. Random lengths could
continue to be brought into the Depot (giving the forests maximum
flexibility) but could be sorted prior to seasoning giving increased
stacking efficiency and improved utilisation.

(ii) Saw Lines

An extra Pendulum Saw (or other) is required if up to 70,000 m’® /year is

to be achieved. Parallel saw lines with a common feed to the Band Saw which
would be automatically fed are suggested to provide a more balanced system.
Roundwood cut on the Pendulum Line will be sorted onto the Swing Saw Line
running parallel for stacking,and conversely any Swing Saw Line material for
splitting could either be switched onto the Pendulum Saw Outfeed or progressed
to a secondary splitting facility.

Figure 2 shows a possible arrangement.
Advantages foreseen are:

(1) Greater machine balance and increased efficiency yielding outputs
at the desired level but with scope for additional capacity if so required.

(ii) No requirement for lorries, tractors, trailers etc moving material
between lines. Some reduction in staff on ancillary operations but offset
by increased number of men required on main production lines associated
with increased throughput.

(iii) Similarly, fork lift ineffective time travelling between lines
removed and maximum utilisation of its capacity made.

(iv) Greatest possible flexibility of working and response to market
demands.
(v) Whole operation should be under a single roof with improved working

conditions, greater job satisfaction, safer operations on specially
designed machines etc and elimination of all wet weather lost time.

(vi) Common sawdust collection to silo. Improved health conditions and
reduction of ineffective other work time.

(vii) Common collection of all waste wood could be incorporated (see I).

(viii) Infeed arrangements simplified allowing for maximum loading
efficiency (loading according to infeed priority).

(ix) Improved communications possible and building served by common
service supply.
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(x) Manual movement of timber reduced and possibly eliminated if
automatic stacking/sorting could be introduced.

(x1) Possibility of rest rooms etc being incorporated into single
structure increasing convenience to staff and reducing lost time travel-
ling to and fro at breaks (see I).

(xii) Design features could minimise energy output on movement of timber
e.g. use of gravity in links between saw lines.

(xiii) Lower priority operations e.g. stake production, picnic furniture
etc, might be incorporated into the same building (with waste disposal in
common etc).

(iii) Waste Wood

8. The possibility of converting all waste wood into chips could be investi-
gated. Such a process would unify the several waste disposal systems currently
operating and reduce the quantity of ancillary equipment/staff necessary. If
appropriate, forest residues might also be brought in for chipping if financially

viable and in order to sustain a reasonable machine throughput.

(iv) Facilities for Industrials

9. The present facilities are inadequate and represent something of an eyesore.
These should be replaced and unified to provide a full and adequate range of
services. This could form an adjunct to one of the major units previously
referred to. Workshop capacity is limited and adequate on site provisions should
be made for routine repairs with a proper equipped workshop.

Layout

10. In I (i) and (ii) the case for individual Cambio and saw units is made. The
existing cramped structure with Cambios I and II and the Pendulum Saw Line in
close proximity preclude major enlargement of any of these units to the capacity
required. The present machines are not designed for enlargement and congestion
is already a problem at the existing throughput. Study of Section F (h) also
indicates the impossibility of providing adequate storage space within the
required radius defined by machine requirements.

11. It is essential that accepting the existing work sequence (see G para 1)
there should be a layout of the types indicated in Figure 3.

12. All possible structures require the re-siting of one or both major functions
(viz: peeling and sawing) but it is considered that the capital involvement is
not inhibitory to this. Scheme 1 requires the enlargement of the Cambio I unit
but the re-siting of all saw lines, while Scheme 2 is the reverse of this.

Scheme 3 requires complete restructure of both major functions and the enlarging
laterally of the Depot to facilitate a true cyclic arrangement.

13. All schemes require a new road structure.
14. From the stock control point of view Schemes 2 and 3 are preferable while

Scheme 1 is considered environmentally superior with the main operations at a
distance to housing etc.



15. It is not possible to make a formal recommendation or layout until certain
comparative costings have been produced and certain major policy decisions made.
To that end it is suggested that the future layout of the Depot be made the
subject of a specific project within the defined constraints and data as yet to
be determined.

INDICATIONS FOR FUTURE WORK

1. The objects of this research were largely diagnostic and the results should
stimulate further enquiry and discussion. The short term changes and any
modifications to the system, methods etc require individual assessment so that
they should fulfil their objectives completely.

2. It is essential that the ad hoc decisions responsible for the evolution

of the Depot give way to a planned and orderly development towards defined
objectives. A development sequence should be drawn up and all new works, machine
replacement, layout changes should be in sympathy with such an order. Work Study
projects could be undertaken on specific activities to ensure that such develop-
ments do most fully meet the requirements so defined.

3. Layout is a major factor and it would be the intention of the Work Study
Team to finalise a layout once certain critical decisions mentioned in Section I

have been made based on detailed costing etc.
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APPENDIX 1.A

PRESENT DEPOT STAFF

1 Head Forester (Depot Ménager)
1 Forester (Assistant Depot Manager)
3 Gangers

3 Clerks

1 Crane Driver

1 Crane Mate

1 Lorry Driver

3 Front End Loader Operators

1 Fork Lift Driver

1 Water Tank Driver

3 Tractor Drivers

6 Pendulum Saw Gang and Band Saw
7 Swing Saw Gang

1 % metre Woodwool Man

3 Cambio Peeler Operators

3 Stake Gang

2 Splitting Saw

2 0dd Job Men

43 Total




MAN POWER AGE CLASS STRUCTURE

AND LENGTH OF SERVICE

Age Range % Workforce in each
(years) age class
20-29 5%

30-39 1243

40-49 22h%

50-59 40%
Over 60 20%

APPENDIX 1.B

Service Range

% Workforce in each service range

(years)
Brandon Service Total FC Service
0-9 42h% 25%
10-19 45% 15%
20-29 10% 40%
30-39 2%5% 174%
Over 40 24%




MACHINE UTILISATION

APPENDIX 1.C

Machine In Use Driver Repair No Work
Maintenance Available
Volvo 61129 Hours 1185.0 76.5 32 226
T Adams % 78 5 2 15
Volvo 57884 Hours 1138.0 70.5 208 79
Hub Reeve % 76 5 14 5
Volvo 69080 Hours 1293.0 79.0 30 92
Dave Collinson % 87 5 2 6
Fork Lift 66541 Hours 1130 84.5 91.5 129
% 79 6 6 9
Coles Crane 54657 Hours 1231 101 - 124
% 85 7 8
Fordson Tractor (Mill) 53622 Hours 226 42 - 1133
% 16 3 81
Fordson Tractor (Cambio) 54653 Hours 649 66 108 594
% 46 5 8 41
Ferguson 135 Tractor Hours 578 49 773
(Peeler Stakes) 52313 % 41 4 55
Fordson Tractor 71207 Hours 652 73 . 675
% 47 5 48
Fordson Tractor 71209 Hours 388 73 939
% 28 5 67
Fordson Tractor 71208 Hours 431 69 900
% 31 5 64
Ferguson 165 Tractor 57885 Hours 226 42 1132
% 16 3 81
Forresian Saw 54644 Hours 1400
% 100
Pendulum Saw Hours 1048.5 107 103 175
% 74 7 7 12
Band Saw 60825 Hours 1020 112 - 282
% 72 8 20
Band Saw 60822 Hours 1400
% 100
Swing Saw 71043 Hours 673 54 313
% 65 5 30




APPENDIX 1.C (cont)

Machine In Use Driver Repair No Work
Maintenance Availabl
Swing Saw 71044 Hours 652 57 331
% 63 S 32
L.inexr Saw 53173 Hours 202 24 1174
% 14 2 84
Liner Saw 53175 Hours 204 30 1166
% 15 2 83
Liner Saw 54645 Hours 169 25 1206
% 12 2 86
Liner Saw 54035 Hours 193 20 1187
% 14 1 85
Liner Saw 52001 Hours 1400
% 100
Liner Saw 54034 Hours 1400
% 7 100
Liner Saw (Stake Line) 53628 Hours 379 30 991
% 27 2 71
Cambio 64295 Hours 1034.5 91 56 241
% 73 6 4 17
Bark Mulcher 65169 Hours 877.5 78 40 425
% 62 5 3 30
Lorry 56469 Hours 1125 58 257
% 78 4 18
Water Lorry 55364 Hours 726 76 152 498
% 50 5 10 35
Chainsaw 69676 Hours 364 41 995
% 26 3 71
Chainsaw 69685 Hours 451 47 902
% 32 3 65
Chainsaw 66848 Hours 54 9 1337
% 4 1 95
Chainsaw 69684 Hours 172 18 1210
% 12 1 87
Cundey Peeler 55410 Hours 1400
% 100
Cole Peeler 56529 Hours 138 12 80 1170
% 10 6 83
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Ref:

EAST ENGLAND WORK STUDY TEAM REPORT NO 50 TO CONSERVATOR E (E)

BRANDON CENTRAL DEPOT

PHASE TWO REPORT

040/77/21

SUMMARY

1. As a result of the previous Phase I-Depot Project in 1976/77, a Working
Party was set up to examine the findings of the Phase I Report and to
recommend a new structure which would overcome the existing problems and
fulfil the various objectives set down.

2. This report contains the findings of the Working Party and a recommend-
ation with regard to an ideal structure is made. Detailed preliminary
specifications are given with estimated costs and some indication of the
potential savings in a new structure are also shown.

3. The recommendation for a complete restructuring is made in terms of the
financial advantages but legal, safety, staffing and other non-tangible
factors are also stressed. The present Depot cannot be extended without major
modification so that increased throughput demands a revised structure. Much
ground is at present inefficiently utilised due to poor material flow and
layout.

4. The Phase I Depot Report should be read as a necessary prerequisite to
this Report.

INTRODUCTION

5. This Phase II Project on Brandon Central Depot was commissioned by
Conservator E(E) after detailed discussion of the Phase I Report produced
by the East England Work Study Team in May 1977.

6. The initial project (East England Work Study Team Report No 47) had been
diagnostic and had indicated certain operational and system faults which
reduced productivity or otherwise conflicted with other named objectives
including safety, job satisfaction, security etc. Certain short-term
remedial measures were instituted immediately following the Report, but it
was the object of the Phase II Project to determine an optimum Depot design
which minimised or eliminated factors which had been discovered in the

Phase I Project as being detrimental to efficiency.

7. In addition, certain other objectives were listed as being essential
in any new structure. These were:-

(a) Maximum cost efficiency.
(b) High worker satisfaction and safety.
(c) Maximum environmental protection.

(d) Optimum customer benefits.



(e) Greatest flexibility of operation to cater for possible market
changes.

In addition, the constraint of sustained output during a transitional period
was also imposed.

8. Quite clearly the design and structure of a modified Depot would involve
many aspects of the Commission's activity and so that any proposals for such
a redevelopment should be balanced, a multidisciplinary Working Party was set
up. This report represents the proposals and recommendations of the Working
Party and the suggested design is a concensus of all interests based on the
evidence and data currently available.

9. The members of the Working Party were:-—

M Dinning Assistant Conservator H&M, E(E)

J Kellie District Officer i/c Thetford

K Buswell District Officer H&M, Thetford

G Cook Conservancy Mechanical Engineer E (E)

G Hobbs Head Forester i/c Brandon Central Depot

E Portlock Area Land Agent

R Smith Work Study Officer, East England Work Study Team

RESUME AND DISCUSSION OF PHASE I REPORT

10. The Phase I Report identified both operational faults specific to the
processing equipment in use and system faults which are largely associated
with the existing layout and balance of machines.

11. The Long-Term Proposals (Section I) listed the requirements considered
necessary to overcome such faults with the advantages pertaining thereto. 1In
essence these involve:-

(a) The creation of a new unified twin-unit peeler and associated bark
pulveriser in a purpose built structure detached and remote from
the sawlines (Section I paras4 and 5).

(b) The development of a purpose built sawline system in one building
comprising both splitwood and roundwood production with cross-over
facility between lines for maximum flexibility of operation
(Section I paras 6 -8). '

(c) Improved office, workshop and industrial facilities.

(d) Improved road structure associated with the new layout and better
communications.

12. The Working Party discussed the advantages of such developments and
endorsed the overall recommendation for a new format to follow these lines.
The basic layout as reviewed in Section I paras 10 - 15 was also considered
and the recommendation was for Scheme 2 (see Figure 3).

13. The reasons for the choice of this Scheme were:-
(a) The layout makes available the best area in the Depot for seasoning.
(b) Handling costs are minimised as incoming FC lorfy takes the producée

to the far end of the Depot and subsequent Front End Loader movement
is reduced by 50% or more.



(c) Loading time is minimised with lorry park, converted produce, office
and weighbridge adjacent to each other.

(d) Minimum transitional disturbance and developments can be carried out
largely independent of existing pressures.

(e) System offers greatest flexibility for subsequent modification should
that be required.

(f) Security is improved with converted material adjacent to offices and
houses (also machine shed location).

(g) Improved stock control.

14. This report is based on this layout with the provisions for new equipment
as indicated earlier. However, the costs associated with these would generally
hold good against any similar development.

15. Figures 1 and 2 illustrate the situation before and after the proposed
redevelopment and Figures 3 and 4 show the flow of material through the convert-

ing processes in the existing and proposed structure.

Design Factors

16. The Working Party recommended the retention of the existing Swing Saws in
the short and medium term. They would provide useful crosscutting capacity in
the transitional period, and offer extra facility for converting other types of
material (e.g. pulp) should that be so wished.

Their continued use in this context would also provide a "buffer" against
too rapid a reduction in work availability and hence stabilise workforce numbers
in any transition.

17. It was also recommended, after much discussion, that the single entrance/
exit be retained. The existing weighbridge, although inadequate in some ways,
does allow material to be weighed into the yard (FC normal requirements) and
out of the yard (haulage contractors requirements). Separate entrance/exits
would probably require the installation of a second weighbridge which is
considered unnecessarily expensive. The existing single entrance/exit provides
good security as it is located by the Commission houses and office and there
are doubts about the possibility of providing a further major entrance onto a
very busy road with difficult safety aspects.

18. The weighbridge is accordingly seen as a key point in the design and the
roading arrangements must be orientated to serve it efficiently from both
directions. A traffic island is recommended to provide controlled turning of
lorries with defined directional priorities.

19. A Formal Communications system probably based on an internal telephone
system is required for improved communications, safety, etc. It is considered

that approximately six units should be sufficient to cover the area adequately.

CRITICAL ANALYSIS OF DEVELOPMENT

Introduction

20. Before proceeding to list the detailed specificationé and costing of the

/Working Party's
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working Party's proposals, it is considered necessary to assemble a concise
justification for the redevelopment. While such a restructuring is considered
absolutely essential, a major investment will be required. By its very nature,
however, such a redevelopment could only proceed as an entity and not partially.
For example, there is no point in providing extra peeling capacity if the sub-
sequent sawlines are unable to cope. This means that the scheme is submitted
for acceptance or rejection only.

21. The benefits of the proposed new Depot format break down into those that
can be evaluated in tangible terms by increased productivity and those that are
perhaps just as essential but are impossible to quantify. These will be
reviewed separately.

Non-Tangible Advantages

(a) Recruitment and Staff Relations.

22. It is considered unlikely that long term recruitment of suitable labour
will be available unless improved conditions both during work and rest time
are provided. Currently, the work/rest conditions are somwhat basic and the
work is carried out by long serving staff (up to 25 years or more) to whom
these conditions have become a way of life.

Young recruits may find such conditions intolerable in relation to those
available in outside industries and a staffing problem may come about when
present staff retire (largely over the next 10 years).

23. Working in these conditions on o0ld machinery with its associated problems
the men expect and deserve improvements. Morale is as good as can be expected
but there is little doubt that provision of new work and rest facilities would
probably be associated with much improved worker satisfaction and better
productivity. Such improvements are those which good employers are normally
striving for to keep abreast of modern work conditions.

(b) safety.

24. The existing system because of its erratic and unplanned development over
several decades is not geared towards the new approach required by current
legislation. While modifications to machines and systems are ongoing, there
is little doubt that to make such equipment truly safe in terms of the HASAWA
is problematical. 1In many cases to fit sufficient guarding etc may mean
virtual rebuilding of the machine in question or a fundamental change in its
system of work.

25.. The Working Party considered that one of the major advantages of a complete
redesign was the possibility of bringing in purpose built machines with all the
current safety devices available and therefore installing a system which accords
entirely with current legal requirements.

26. Communications in the event of an accident would be greatly improved and
improved first aid facilities would be available in the new system. Manual
handling of timber, associated with many accidents, would be reduced. Redesign
would also open the possibility for incorporating much improved sound suppres-
sion built in to the installations.

27. The large number of pit prop specifications supplied (about 130) probably
preclude extensive autostacking but the Working Party recommend that even if

- 8 - /full autostacking



full autostacking could not be achieved then at least partial autostacking
should be provided to deal with the heavier material. It was noted that
nearly all accidents in the Depot are associated with timber handling at some
stage. Provision has therefore been allowed in the detailed specification for
at least partial autostacking.

(c) Visual.

28. By any standards certain parts of the Depot are an eyesore; a point

raised on Commissioner's visits to the Depot. 0ld Nissen huts and similar
buildings constitute the Workshop, Stores and Mess Room. Scrap equipment and
improvised shelters over machines are also unsightly. Environmentally, there
is little to be proud of, even on an industrial site,and bearing in mind that
the Depot is seen by many dozen official visitors a year,its current appearance
is hardly favourable even though its effectiveness is good. A new structure
could make this a prestige item for the Commission.

(d) Stock Cantrol and Security.

29. Under the new design converted material would be unified in one area
adjoining the office and security man. This would improve stock contrcl and
security. The new buildings (especially Workshop complex) would also provide
greater security of equipment. The purpose built peeler and sawline buildings
could also incorporate security features.

(e) Flexibility of Operations.

30. It is considered that the structure suggested would provide for the
greatest flexibility of operation within a working system. The possibility of
using appropriate parts of the system at one time, commensurate with the pro-
duction requirements,would mean greatest economy and ease of organisation.

The capacity of the system is geared up towards 70,000 m® ensuring that
sustained production would be possible based on current markets and timber
supply for the foreseeable future.

(f) Wear and Tear on Machines.

31. The present system works at or around maximum output at all times and it
is considered that a system working well within itself would suffer less
damage and breakdowns, and that a proper traffic-flow system would facilitate
easier Front End Loader operation reducing the stop/starts occurring at the
moment at intersections.

(g) Replacement of Machines.

32. All current major machines would need replacement in the next few years.
The peelers are 6 and 13 years old and the Pendulum and Band Saw 7 and 6
years., Some of the ancillary equipment is even older, e.g. the Fork Lift
which is over 20 years old and the Coles Crane (which continues to do a good
job) 15 years,

33. The difficulty of reinstalling much of this equipment into a new system
is certain and,in any case, it may make little sense as it may need replacing
in a short time (see also (b) Safety).

Needless to say, such a major redevelopment will "set up" the Depot for
many years without the need for major reinvestment in equipment in that time.



Tangible Advantages

Introduction

34. The Depot running costs are approximately £% million/annum but receipts
exceed £1% million. The difference reflects the price "paid" to the forest
beats for their produce. On a 50,000 m® volume programme this balance of

£1 million reflects a payment to the beats supplying of about £20/m®>. This
figure acts as an index of the Depot's productivity and can be compared to
the outside market price for similar quality material to ascertain whether or
not the operation is economically viable. On current prices this figure is
adequate but as has been established there is ample scope by redevelopment
for (a) increasing income by increasing throughput and (b) reducing proces-
sing costs by eliminating ineffective time/operations.

(a) Increased Throughput.

35. The redesigned system will be capable of handling 70,000 m* - an increase
of 40%. On present markets and assuming this extra throughput is taken up by
the market, sales could increase to £2 million.plus.

(b) Reduced Processing Costs.

36. The unified peeler complex and sawline complex offer the opportunity for
reduced processing costs and substantial savings in ancillary/support operations
which are extremely costly in the present system.

An immediate expected saving of £12,200/annum could be made by the removal
of unproductive wet weather time (currently budgeted at £3,200) by bringing all
processes under cover and thus making them weatherproof and eliminating over-
time payments (£9,000/annum) by providing a system of sufficient capacity. It
may well be that extra productivity could be expected due to improved working
conditions (e.g. proper heating, lighting etc) and cleaner produce entering
the processes.

37. Quite clearly major economies are also predicted in actual processing
costs. At this stage such savings are extremely difficult to quantify espec-
ially as new equipment and its related systems have still to be agreed.
However, using expected throughputs based on knowledge of existing machinery,
and potential equipment under discussion, it is possible to predict performance
and accordingly calculate processing costs.

38. 1In order to cost such operations several decisions have had to be made.
All operations, existing and future, have been allowed 20% downtime above
expected actual usage. This figure may penalise new equipment and accordingly
savings calculated are conservative.

39. Labour has been costed at £2.50/hour to reflect a piecework rate wage and
oncosts. Machines have been costed both existing and expected at the 1977/78
PDC rate which is based on Current Cost Accounting and so should reflect
replacement values. Without knowledge of precise machine costs and running
expenditure it was considered that this was the only realistic yardstick that
existed.



Costings

40.

41.

Peelers

Current:

Predicted:

Additional:

Crosscutting

Current:

50,000 m® processed @ 33 m® /hour + 20% downtime = 1818 hours
Machine cost: 1818 x £7.75 = £14,100

Man cost (2 machines): 1818 x 4 x £2.50 = £9,100 (based on
2 4 man gang)

Total = £23,200 or 46.4p/m’
70,000 m® processed @ 48 m® /hour + 20% downtime = 1750 hours
Machine cost: 1750 x £7.75 = €13,600

Man cost (2 machines): 1750 x 3 x £2.50 = £6,600 (based on

2 3 man gang)
Total = £20,200 or 28.8p/m’
Processing saving = 17.6p/m® or £8,800 on a 50,000 m’
programme/annum

1 further operator and tractor and trailer will not be
required for bark clearance saving approximately £4,000/
annum. Some additional time may be required on bark feed
to dump etc but overall a saving on the existing programme
of at least £12,000/annum (based on a 50,000 m® /annum
programme) could be expected which does not include time
currently spent on dealing with the current bark heap or
other irregular ancillary jobs.

50,000 m* crosscut (gross pre-barking)

35,000 m* via pendulum saw @ 18 m’ /hour + 20% downtime =
2333 hours

Machine cost: 2333 x £2.92 = £6,800

Man cost (1 machine) 2333 x 6 x £2.50 = £35,000 (6 man gang
including band saw operator and stackers)

Total = £41,800

15,000 m* via swing saws @ 12 m?® /hour + 20% downtime = 1500
hours

Machine cost: 1500 x £0.98 = £1,470

Man cost (2 machines) 1500 x 7 x £2.50 = £13,100 (7 man gang)
2

Total = £14,500

Overall total = £56,300 or £1.13/m®
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Predicted: 70,000 m® crosscut (gross pre-barking)

50,000 m® via pendulum saws @ 20 m’ /hour + 20% downtime =
3000 hours

Machine cost: 3000 x £2.92 = £8,760

Man cost (2 machines) 3000 x 11 x £2.50 = £41,250 (based on
2 average 11 man team)

Total = £50,000

20,000 m* via swing saws @ 16 m® /hour + 20% downtime = 1500
hours

Machine costs: 1500 x £0.98 = £1,470

Man cost (2 machines) 1500 x 6 x £2.50 = £11,300 (based on
2 6 man gang)

Total = £12,800

Overall total = £62,800 or £0.90/m’
Processing savings £0.23/m® or £11,500 on a 50,000 m?® programme.
In addition, the lorry used for transferring material from the swing saw
line to pendulum saw line would not be required, saving £5,000 (including

driver) per annum.

42. Volvo (Front End Loaders)

It is estimated that under the new system, because of improved layout and
system, the three Front End Loaders could still manage to handle the increased
throughput of 70,000 m®. The hourly charge for Front End Loaders is £2.59 and
they operate for an average 1200 hours/annum each.

Total current cost of Front End Loaders 1200 x 3 x £2.59 = £9,300 or
i8.6p/m*> for a 50,000 m® programme, accordingly for a 70,000 m® programme
assuming similar hours and charge, the per cubic metre charge would be
13.2p/m*, a saving of 5.4p/m’ or £2,700 on a 50,000 m® programme.

43. Fork Lift Truck

Costed at £2.59/hour by improved layout will be able to handle the
increased throughput with handling charge reduced from 6.2p/m* to 4.4p/m®,
a saving of 1.8p/m® or £1,000 on a 50,000 m* programme.

There are many other areas where savings could be expected, improved
loading arrangements, handling and rehandling waste, stock control, reduced
minor equipment etc. On this evidence savings are predicted as follows:-

Removal of wet time .1{3,200/annum
Removal of overtime working 9,000/annum
Savings on peeling operation/bark removal 12,000/annum
Savings on crosscutting etc 15,500/annum
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Volvo and Fork Lift operation 3,700/annum
Miscellaneous savings (reduced
minor equipment etc) 4,600/annum

= £49,000/annum based on a 50,000 m* programme.

On the annual budget of £340,000 m*®* this represents savings of 14.4% plus
non-tangible benefits listed earlier. It should of course be stressed that
programmes in excess of 50,000 m’ could not be achieved without extra capacity
being incorporated.

*This figure excludes cash payment of £160,000 for haulage, and is therefore
SN2 ;
based on actual processing costs.

44. DAutostacking may save up to 5 or 6 man years depending on the degree to
which it is possible to install full, partial or restricted autostacking
facilities. It is expected that further savings of up to £25 or £30 thousand
could be expected but prediction is difficult until a specific system and
design is agreed. It is stressed once again that automatic stacking of the
heavier material is considered essential in view of the safety implications.

45. It is also suggested that extra revenue may ultimately be found by
chipping all waste and residue material. At this moment the markets are weak
but the signs are that in the longer term this will be a realistic outlet.
This item is not included in the detailed specification at this stage. The
possibility of bringing in forest residue for chipping was noted.

DETAILED SPECIFICATIONS AND COSTINGS

Introduction

46. The main objective of this phase of the project is the recommendation of
an optimal structure for the Depot taking due account of certain constraints.
The Working Party's proposals have been reviewed earlier and in this section
detdiled specifications and costings relating to such proposals will be given.

47. while all such information has been provided by specialist staff and is
based on all known data and factors at the time of writing, it should be
pointed out that it is intended only as a realistic guide to the investment
required and its allocation. Detailed specifications could only be prepared
after further lengthy research, probably involving several external agencies,
with an associated degree of financial involvement. It is recommended that

no approach is made to construction firms, planning offices, machinery suppliers

etc until Commission staff have discussed and authorised the "broad-brush"
budget contained in this report. It is considered that such details and cost-
ings as are given provide a realistic framework in which more specific inform-
ation can be added in due course, as available.

48. For simplicity the scheme is broken down into sub-units for specification
and costing purposes and each will be treated individually.

The scheme breaks down into the following units:-

Unit A Proposed new Peeling Complex.

Unit B Proposed new Sawline Complex.

Unit C Proposed Industrial Staff Room Complex.
Unit D Proposed Workshop Complex.



Unit E Proposed Peripheral Road and associated unloading areas.
Unit F Proposed Office and Cash Sales Complex.

49. While most descriptions and costings are specific and based on current
market information, others, particularly buildings, will depend on the type
of machinery finally selected and obtained. However, it is considered that
these costings would hold good for any situation of the various units. 1In

effect, the costs reflect that for a new system,vwithout reference at this

stage to precise locations.

Unit A - Peeling Complex

50. It is proposed to construct a single peeler unit comprising twin peelers
of selected make/type supplying a central bark pulverising unit. Processed
bark to be removed by conveyor to dumps remote from the unit. Each peeler to
be controlled by a single operator with both operators having safety cut-outs
for both machines. Further cut-outs available along the length of the feed
decks. The peelers to be raised to assist gravity operated outfeed subject

to automatic kick-off. A third man is required to supervise the bark pulver-
iser and conveyor and to ensure that debris, rubbish etc is cleared from
infeed decks. He would also be able to stop both peelers in case of emergency,
and generally oversee the smooth running of the operation.

Specification:

(a) 2 New Peelers of selected make with maximum
diameter capacity in excess of 40 cm and
minimum diameter about 6 cm 80,000

(b) Provision of automatic "kick-off" devices and
full provision of control panels to facilitate
one man working, including compressor 22,500

(c) 2 infeed ramps consisting of ramp plus
1 active log deck stage 10,000

(d) 2 outfeed collecting bins of correct profile 8,000

(e) 1 centralised pulveriser unit of appropriate
capacity with primary outfeed to conveyor
and infeed from both peelers 25,000

(f) 120 metres (approx) Conveyor System with
adjustable outfeed to convey pulverised
bark/non-pulverised bark over peripheral
road ex peeler to dump 12,000

(g) Bark Bays (3 bins associated with different
grades of bark) 2,000

(h) Tarmac area associated with Bark Bays to
facilitate loading 2,000

(i) Short belts to collect bark under peeler infeed
decks including funnel plates to collection
points 5,000



(j) Peeler Complex Building, final design subject £
to machine type, but assessed as Cantilever
building, length 15 metres and width 9 metres
incorporating 3 metres overhang at each side
with 5 metres clearance (ground to cantilever)
to provide all weather working and full safety
provisions = 135 m* @ £40 = £5,400 5,400

(k) Tarmacadam surround (say 600 sq metres) and
drain link up 2,000

(1) Installation charges for above, including site
preparation 5,000

(m) Fittings and incidentals plus contingency
allowance 5,000

(n) Charge for bringing power approximately

250 metres (ex old site) underground 8,000
(0) Dismantling old peelers 600
192,500

Less
(a) Sale of 0l1ld Cambio Units and accessories 4,000
(b) Sale of 0ld Pulveriser Unit and accessories 1,500
(c) Sale of 0l1d building and miscellaneous 500
6,000
Net total £186,500

Unit A Total Cost = £186,500 (£186.5 thousand)

Unit B - Sawline Complex (see Figure 5)

51. A new Unifeed Sawline Complex will replace the existing Pendulum and

Swing Saw Lines, including the Band Saw,and will house 2 Pendulum Saws,

2 Swing Saws and 2 Band Saws. The exact specification of the building will
depend on the saw system chosen and the final layout agreed but based on the
schematic layout as illustrated in Figure 5,a building of 60 metres x 15 metres
would appear appropriate.

The building could be divided into:- €

(a) 34 metres x 15 metres (510 m*) covered with
side cladding @ £40/m? 20,400

(b) 26 metres x 15 metres (390 m*) Dutch Barn
type with no side cladding to facilitate

infeed and outfeed operation @ £25/m? 9,750
Total building costs £30,150
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Diagramatic Presentation of Proposed Sawline Complex

Fig. 5
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Provision also for:- £
(a) 2 new Pendulum Saws with infeed system 30,000
(b) 2 new Swing Saws with infeed systems 8,000

(c) 3 lines of powered conveyor with cross-

transfer facility 10,000
(d) 2 new Band Saws and infeed/outfeed system 50,000
(e} 3 lines of powered conveyor to stacking area 9,000
(f) Full dust extraction system on all rows 8,000

(g) Compressed air operation for extractive
systems 2,500

(h) Controls for cross-over transfer 3,000

(i) Provision for Autostacking, if available,

and selector 10,000
(j) Dismantling existing structures as required 500
(k) Installation and site costs 3,000
(1) Fittings and incidentals 1,000
(m) Power extension as required (50 metres) 2,500
(n) Tarmac surround (1000 m?) and drainage 3,500

Equipment total 141,000

Equipment cost 141,000

Building cost 30,150

Total cost 171,150

Less sale of

Surplus Saws 1,700
£169,450

Unit B Total Cost = £169,450 (£169.5 thousand)

Unit C - Industrial Staff Room Complex (for up to 45 staff - 30 + regular)

52. A new building will replace the existing primitive accommodation and will
provide more space and better facilities.

Provision will be made for:-

(a) Adequate sized (12 metres x 6 metres) main rest room with tables,
chairs, etc (72 m?)

(b) Small kitchenette off (a) with basic cooking facilities
(3 metres x 3 metres) (9 m?)
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(c) First Aid Room with facilities and bed
(3 metres x 3.5 metres) (10.5 m?)

(d) Toilet and washing facilities (geared to promote
adequate facilities at peak use times), 8 hand

basins, 4 urinals and 3 WCs (18 m?)
(e) Coat/Drying room (4 x 4.5 metres) (18 m?)
(f) Allowance for corfidors, walls, boiler room etc (22.5 m*)

Total area = 150 m* @ £110/m®> = £16,500

An allowance of £1,500 should be made to cover fittings and facilities
etc and accordingly the cost of the building complete would be £18,000.

Parking for 30 cars should also be provided at an estimated cost of
£1,200 including surfaced access to the rest room.

Unit C Total Cost = £19,200 (£19.2 thousand)
The possibility of increasing the facilities slightly to allow for use
with visiting parties, meetings etc was noted but not incorporated into

the specification at this stage.

Unit D - Workshop Complex

53. The existing workshop which offers no facilities and is in effect merely
a covered area under which repair work is undertaken is to be replaced by a
workshop with two lean-to sides. One side of the lean-to building to be
closed in to provide storage space while the other side would be left open to
constitute a covered implement shed.

The overall width to be 15 metres and length to be 15 metres. Height to
be a minimum of 5 metres in the main central workshop unit reducing to 3.1

metres at the end of the lean-to. Overall area = 165 m? @ £80 m* = £13,200.
Equipment required for workshop = £1,500.

Unit D Total Cost = £14,700 (£14.7 thousand)

Unit E - Construction of Peripheral Road System

54. It is recommended that a new peripheral road structure is constructed
leading from the weighbridge and office to the proposed pre-peeling stacking
area, following the northern boundary behind the existing swing saw line
(adjoining Cpt S59) returning along the southern boundary to form a complete
circuit. This road to be operational on a one way system with appropriate
signs. A roundabout to be created at the junction of the circular road
adjoining the weighbridge and office area to provide proper flow, priority
and ease of turnaround for vehicles using the weighbridge only.

Specification: 1.30 km léngth circular road incorporating 6.4 metres
Road width 8320 m?
Provision of unloading area adjacent to
road at pre-peeling stock site

(60 metres x 20 metres) = 1200 m?
9520
Total area of road system = 9520 m?

- 18 -



Cost: Cost per m* Grade and lay stone sub-structure £0.80

Lay Macadam (by Contractor) £2.16
Allowances for poor ground and miscellaneous £0.14
Total cost per m? £3.10
Cost of road construction 9520 x £3.10 = £29,500
Add sign posts, roundabout construction etc £1,500
£31,000

Unit E Total Cost £31,000 (£31.0 thousand)

Note: E(E) Conservancy have a policy of continued surfacing work in the
Depot. £6,000/annum approximately is spent on resurfacing and is
placed at the most necessary areas. While allowance has been made
for the routine ongoing surfacing, quite clearly if it was decided
to complete surfacing at one time, a major investment would be
required. (This has not been included in the work specification/
costing).

Unit F - Office and Cash Sales Area

55. The existing office is to be replaced and enlarged to provide adequate
accommodation for staff. The weighbridge will continue to be operated as an
adjunct of the office and the possibility of an area of collected minor
produce, to facilitate cash sales, without requiring access to the main work
area is being reviewed. Accommodation would consist of:

Head Forester's office 8.4 m?
Forester's office 8.4 m?
2 clerks 14.0 m?
1 weighbridge operator 6.0 m?
3 gangers (+ industrial foreman) 14.0 m?
Kitchenette 7.0 m?
2 Wcs and washing facilities 6.0 m?
Plus allowance for corridors, walls
and boiler house 83 m?* @ £110/m? = £9,200
Unit F Total Cost = £9,200 (£9.2 thousand)
56. Total Units Costs and Project Cost
£

Unit A Peeling Complex 186.5 thousand
Unit B New Sawline Complex 169.5 thousand
Unit C New Staff Room Complex 19.2 thousand
Unit D Workshop Complex 14.7 thousand
Unit E Road Complex 31.0 thousand
Unit F Office and Cash Sales Complex 9.2 thousand

Communications System 3.0

Total Project Estimate £433.1 thousand

The cost of the restricted felling in Compartment S59 is not included as
it will produce a saleable product. The loss of productive land is
negligible.

- 19 -



BUDGET SITUATION AND TIMESCALE

57. If no developmental expenditure is approved for Brandon Central Depot
under this Project and the current structure and system are allowed to continue,
expenditure on replacement of worn out machinery, unsuitable (and unrepairable)
buildings, and the provision of certain facilities required to meet existing
legislation, will still have to be undertaken.

Thus it is, that a number of items are already included in budget
provisions or in budget forecasts.

58. Such provisions include:-

. 1978/79 Replacement Cambio Peeler £49.0 thousand
— 1978/79 Replacement Bark Mill £25.0 thousand
. 1978/79 Replacement and extension of Mess Room
and facilities £16.5 thousand
— 1979/80 Replacement of Workshops and Stores £13.2 thousand
—1979/80 Replacement of Office Complex £9.0 thousand
1979/80 General Site Works and Replacement
Plant etc £10.0 thousand
1980/81 General Site Works and Replacement
Plant etc £10.0 thousand
1981/82 General Site Works and Replacement
Plant etc £10.0 thousand
1982/83 General Site Works and Replacement
Plant etc £10.0 thousand
Total already budgeted £152.7 thousand

Hence,of the total forecast project cost of £433.1 thousand, it will be
necessary to spend an estimated £152.7 thousand on sustaining present through-
put and on bringing facilities up to standard. The additional cost involved
in providing for an increased throughput, improving efficiency and in reducing
unit costs will be £280 thousand.

59. If budgets are approved the Mess Room Complex will be completed in
1978/79 and the Workshops and Offices in 1979/80. Also the cost of the part
of the Peeler Complex, including Bark Pulveriser,is budgeted in principle for
1978/79 but it may be 1979/80 before the complete unit can be installed. The
completion of the peripheral road will be necessary before the peeler unit
can become operative and as such could be considered for construction in
1978/79.

60. The new sawline complex requires significant planning, design and dis-
cussion and it is considered likely that such a development may not be under-
taken until 1979/80. All new structures can be built without direct inter-
ference with the buildings they are replacing and therefore the timescale is
not critical from that point of view.

DISCUSSION AND RECOMMENDATIONS

(a) Review.

61. From the preceding sections it is clear that a major reinvestment will
be required to bring the Depot from its present state into a fully structured
and balanced unit. It is clear that the capacity of the Depot is inadequate
even to cope with the present throughput on a sustained basis and that many
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of the machines are inefficient by virtue of age, type or position in the
working system. Faced with an increased potential throughput, legal require-
ments, the need for improved staff conditions etc,a new structure is the only
prospect for satisfactorily meeting the demand and requirements placed on the
Depot.

62. The Working Party considered it inadvisable and (in the longer term)
uneconomic to consider grafting new machinery or equipment onto the existing
system and for that reason have largely recommended a completely new range of
machines. This argument is supported by the fact that it will probably be
essential for maximum efficiency to buy a complete system, e.g. sawlines,
peelers etc. It is recognised that outside firms do design and supply units
to customers specifications and it would be difficult, probably more costly,
and possibly less efficient, for such systems to be constructed by Commission
staff from component machines.

63. The emphasis is placed on a complete change-over to the new structure.
Partial or piecemeal change would not provide the savings suggested in

Section D and could present practical problems, e.g. if electrical supply was
constantly being changed as new machines were phased in. It is suggested that
new complexes are constructed and that transition takes place at one time and
not over a period of time.

64. It is not considered possible, practicable or desirable to install extra
machine capacity in the Depot without some form of restructuring and modified
layout. A new structure would have potentially significant financial savings
viewed in terms of cost per unit processed and many non-tangible advantages
would also be gained. The Working Party recommends that a Phase III develop-
ment be undertaken in which detailed plans in accordance with the framework
laid down in this report are drawn up and, subject to budget approval,
implemented.

(b) Effects on Workforce Numbers.

65. The proposals detailed in this report will obviously change the deploy-
ment of the work staff. Excluding reduction in manual stacking, the peeling
complex and sawline complex will probably require the same number of men as

at present. This means a 40% increase in throughput could be achieved by
increasing the number of processing jobs by up to 4 but corresponding reduction
in ancillary operations would release an equivalent number of men from lorry
transport, bark dumping etc. Overtime would not be needed.

66. There might in the longer term be some reduction in labour if autostacking
was introduced to any degree. Stacking the larger elements automatically,

while continuing to hand stack smaller pieces could eliminate 3 men, and fuller
autostacking up to 5 men, allowing for the retention of autostacking supervision.
Such jobs could be phased out by natural processes (retirement, resignations,
etc) and no redundancy is necessary. Recruitment of some young staff is
advocated to balance the old workforce.

R O SMITH

Work Study Officer
Thetford

March 1978
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BRANDON CENTRAL DEPOT

PHASE IIa REPORT

Ref: 040/77/21

INTRODUCTION

1. Following the submission of the Brandon Central Depot Phase II Report, a
meeting of the Brandon Depot Working Group and Headquarters staff was held on

20 June 1978. It was agreed that further information should be provided to
develop and amplify  certain aspects of the Phase II Report. Such amplification
would include the following main points:-

2. (a) Demand
Investigation into future N.C.B. pitwood requirements. Also, the views

of woodwool firms and technical experts (P.R.L. and T.R.A.D.A.) to be
sought on future trends in woodwool usage.

(b) Supply

A table showing forecasts of the raw materials available from Thetford
and North Norfolk District to be provided.

3. (c) Depot Working

The advantages of Brandon Depot working to be determined against forest
working, for pitwood.

4. (d) Machinery Costings

The basis of the machinery costings in the Phase II Report to be recorded.
5. (e) Appraisals
New appraisals to be prepared on the basis of:-

(1) Present layout and throughput plus required H.A.S.A.W.A.
improvements, with machinery replaced where due.

(ii) Improved layout as in the Phase II recommendations with increased
throughput on two shift, one shift and one shift plus overtime
working.

SUMMARY

6. Supply and demand data are presented, which show that a supply of suitable
depot material can be made available rising to the target input of 70,000 m* in
the period 1982 - 86. This input is equivalent to a product out-turn of about
56,000 m*. Demand is forecast to rise to 54,000 m®> by 1982 - 86 and to about
56,000 m* by 1992 -96. In addition, it is possible that B.C.D. may be able to
fill quotas of peeled pitwood for other Conservancies at greater financial benefit
to the Commission.



7. Tabulated pitwood costing figures demonstrate considerable savings due to
depot working. The latest (1977/78) statement of account for Brandon Depot is
appended (Bppendix I) and confirms the viability of the Depot at present levels
of throughput.

8. The basis of the machinery costings are stated,

9. Appraisals on the basis of shift working suggest that 2-shift working shows

no significant advantage, while single shift (with overtime if necessary) is likely
to permit greater flexibility in dealing with the frequent peaks and troughs of
demand.

DEMAND
10. N.C.B.

In 1977 the consumption of round and split mining timber in N.C.B. deep mines
was 233,000 m> (16,000 m® less than in 1976) but coal output also fell by 3 million
tons. Against these figures, a reduction of 17% in the volume of imported round-
wood and splits was achieved. The N.C.B. policy of increasing the home grown
proportion is to be continued, aiming at 70% in English pits by the end of 1979
(fxrom 56% in 1977). It seems likely on the evidence of early results in 1978,
that the N.C.B. production bonus scheme may have a significant effect in increasing
coal output and hence timber consumption.

11. In September 1977, Conservator,Harvesting & Marketing, sought the N.C.B. view
on their possible requirements from B.C.D. over the coming decade. Their reply in
April 1978 advised caution on forecasts beyond 10 years, but suggested that the
demand for pitwood from B.C.D. might remain at its present level (30,000 m® /annum)
into the next decade. Conservator, Harvesting & Marketing's advice was that a
marginal increase of up to 10% above present B.C.D. pitwood production may be
possible. The 1978/79 contract has (in fact) risen to 32,000 m*.

12. Woodwool

Sales of woodwool billets peeled and dried to 1.4~ 1.6 m’ /tonne from East
England have ranged in recent years from 10,300 - 14,000 m® /annum, all of which is
now produced at B.C.D. These sales have been made in a period during which the
level of industrial and public building has been very low indeed. Most of the
B.C.D. output goes into the production of woodwool - cement slabs used in the
construction industry, while a little goes to firms producing woodwool for
packaging. East England have recently consulted their two major customers,
British Gypsum and Torvale Building Products, and also specialists at P.R.L. and
T.R.A.D.A. (through Mr J Aaron, Utilization Officer, Forestry Commission, Hg&M
Division) for their views on the future of woodwool in building. Both customers
gave- very cautious forecasts in the present economic climate and suggested that
no change is likely over the next 10 - 15 years, but added that a breakthrough is
possible into new building concepts, other than flat roof decking. Other uses
are widespread in Europe and it is known that both firms are developing suitable
systems. For example, Torvale have a double woodwool slab/concrete filling
walling system and are considering an expansion of their 'Thermacoust' plant at
Stanton, Bury St Edmunds, Suffolk, though not in the next 5 years.

13. Trvale's demand from B.C.D. is forecast at not less than 7,000 m® /annum,
rising to 14,000 m? should their plant expand. They may, however, purchase

increasing quantities of unpeeled material.

14. British Gypsum since giving their views have decided to close their woodwool
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slab plant in November 1978. It is hoped that Torvale will take up British
Gypsum's share of the market.

15. T.R.A.D.A. suggests that the woodwool cement slab market will at best recover
slowly and that there could be a small relative decline. Problems with the
building regulations are mentioned. P.R.L. states that the product is a good
insulant and can meet the requirements of the building regulations. The material
is said by P.R.L. to have considerable potential but needs further technical
development.

16. In view of recent sales the forecast of demand is as follows:-

1978 - 81 12,000 m® /annum
1982 - 86 13,000 m® /annum
1987 - 91 14,000 m® /annum

17. Total expected demand is therefore estimated as follows:-

1978 - 81 1982 - 86 1987 - 91 1992 - 96
N.C.B. 30 33 33 33
Woodwool 12 13 14 15 ‘000 m*
P.S.R. 5 5 5 5 u.b.
Firewood 3 3 3 3
50 sa 55 s6

SUPPLY

18. The following figures are the Thetford and North Norfolk District Production
Plan as at 31 March 1977. The figures are in'0O00 m’ over bark and are the
summation of thinning and felling volumes.

1977 - 1981 1982 - 1986 1987 - 1991 © 1992 -1996
Pine All Pine All Pine All Pine ALl
Contfers Conifers Conifers Conifers
To 7 cm top diam 163.41 170.4 213.5| 222.9 236.0| 242.8 241.11 249.9
To 18 cm top diam 101.0| 105.0 152.6| 157.7 175.2] 177.6 177.7| 182.0
.7. 7-18 cm top diam| 62.4 65.4 60.9 65.2 60.8 65.2 63.4 67.9
Less 5% for poor form|=59.3 62.1 57.9 61.9 57.8 61.9 60.2 64.5

Included in the 7 - 18 cm diameter volume forecast are the following pulp and
chipwood quantities:-

Bowaters 7,000
Weyroc 8,000
P.I.M. 7,000

Kronospan 6,000

28,000 m* o.b. (Headquarters Sales Plan
—_— dated 19 May 1978)



This figure must therefore be subtracted from the last line to give a true figure
for small wood entering B.C.D.

= 31.3 34.1 29.9 33.9 29.8 33.9 32.2 36.5 '000 m?

In addition, from the 18 - 24 cm top diameter forecast the following volumes are
available for woodwool and large pitwood leaving ample sawlog volume for the
10 year long term contracts and for auction:

32.0 32.0 36.0 36.0 41.0 41.0 40.0 40.0 '000 m?
When added to the previous line, this gives the total B.C.D. material available:
63.3 66.1 65.9 69.9 70.8 74.9 72.2 76.5 000 m®

Less 20% conversion loss gives under bark product volumes available to meet demand
figures:

50.6 52.9 52.7 55.9 56.6 59.9 57.8 61.2 '000 m?

/_ Bemand 7
—_ = 50.0 54.0 55.0 56.0 —

19. The possibility of taking over product quotas from other Conservancies,
principally N.C.B. material, should perhaps be also considered, particularly as
production costs, (shown later) are lower in E(E).

20. On the evidence of these figures it is not likely that supply should ever fail
to meet demand. However, it should be borne in mind that Aldewood Forest, Suffolk,
is working similar timber and could be utilised if necessary, haulage to B.C.D.
being only slightly greater than from outlying areas of North Norfolk.
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22. The Working Group also considered the various non-tangible advantages of
depot working as compared to forest working and these are grouped as follows:-—

(a) Greatly improved working conditions incorporating a good work
environment and facilities (e.g mess/wash/toilet and first aid) for

the workforce.

(b) Enhanced safety aspects and ergonomics e.g. purpose made static machines,
reduced manual handling and reduced problems with dust, sawdust etc.

(c) Extended working hours with lighting etc and elimination of wet time elements.
(d) Facility of using electrical power, helping to reduce noise (cf diesel
engines or power take-off). Static machines are also inherently
quieter).
(e) Improved communications important for marketing, control and safety.
(f) C(Closer and easier supervision.
(g) Efficient waste dosposal and marketing is possible.

(h) Conversion tends to be maximised, reducing waste wood percentage.

(i) On-site mechanical back-up and repair facilities are constantly
available.

(j) A weighbridge facility is available.

(k) Stock holding and provision of good service by the Forestry Commission
in a depot is a useful price-bargaining point.

(1) Seasoning conditions in the forest are often poor.

(m) Forest working would increase loading and overall haulage costs to the
mines.
(n) Forest working would tend towards the development of small depots without

most of the above advantages.

23. The 1977/78 B.C.D. trading account is appended at the end of this report
(Appendix I) and shows the complete breakdown of costs and incomes.

24. A synthetic cost exercise between depot and forest working was attempted but
the lack of availability of information relating to the specific conditions under
which work would take place meant that meaningful comparisons were not possible.

It is considered that the actual figures in paragraph 21 are a more realistic guide.

MACHINE OUTPUTS AND BASIS OF COSTINGS

25. Processing Costs - Peeling

(Paragraphs 36 - 44 of the Phase II Report refer).
In particular, details of wages and VME charges are explained in paragraphs 38
and 39.

With regard to expected peeler throughput, as these form the gateway to the

/system



system, the following calculations were used:

26. Current System
Cambio No 1 (electric) 71 - 35 maximum diameter 35 cm
Theoretical throughput loaded = 31.7 m/min
Actual " " = 61,538 m/week (= 1,139 m’)
= 25.5 m/min
.". For 2 Cambio's = 51.0 m/min
which for Cambio poles and long butts of average volume 0.07 m* and
0.13 m’ respectively = 0.94 m® /min
27. Proposed System
2 Cambio 71 -45 maximum diameter 45 cm (as determined in Phase II Report).
A variable feed speed gives the following rates of throughput:
Throughput/machine* Net throughput Existing throughput % Extra capacity on
(2 machines)** (2 machires)*** present throughput
Speed 1 72.6 m/min 116.2 m/min 51 m/min 128%
Speed 2 47.3 m/min 75.7 m/min 51 m/min 48%
Speed 3 36.3 m/min 58.1 m/min 51 m/min 14%
Speed 4 23.0 m/min 36.8 m/min 51 m/min —28%

* Figures from manufacturers information.
** Assumes 20% downtime (as assumed in Phase II Costings) to give net
throughput.
*** See paragraph 26 - One speed only.

Such figures indicate that the new system will cope quite adequately at
Speed 3 with the present throughput especially as existing Cambio's are only
73% and 46% utilised and Speed 3 provides 14% extra capacity above this.
Accordingly, it is considered that even with a 40% increase in throughput
(up to 70,000 m’), Speed 3 should normally prove sufficient.

This can be confirmed by a comparison of working hours required (1,200 hours
being accepted as equivalent to 1 year's effective 1 shift work time):

Existing throughput 50,000 m* = 2.7 million m lineal @ 51 m/min = 882 hrs
(existing Cambio's)
Increased throughput 70,000 m® = 3.8 million m lineal @ 51 m/min = 1,241 hrs

(existing Cambio's)

@ 116.2 m/min = 545 hrs
(New system/Speed 1)

@ 75.2 m/min = 836 hrs
(New system/Speed 2)

@ 58.1 m/min = 1,090 hrs
(New system/Speed 3)

@ 36.8 m/min = 1,721 hrs
(New system/Speed 4)

Speed 3 should therefore manage the programme within the normal time. There
are, however, doubts about the acceptability of peeling quality at the higher
speeds and this is currently being investigated with the manufacturer.



28. Alternative peelers Esterer-Linck ER55 (maximum diameter 55 cm) and
Johanson Chej 660 (maximum diameter 66 cm) were examined and they produce
comparable performances with the Cambio.

29. The crosscutting outputs (paragraph 41) are rather more self-explanatory
employing standard outputs/hour for the various saws.

30. Capital Costs Estimates (paragraphs 50 - 51)

The major source of the capital cost was a written estimate from
Boving and Company Limited, Villiers House, 41 - 47 The Strand, London WC2N 5LB.
This took the form of a without-prejudice tender and was numbered 15738, dated
15 February 1978 and was valid for 40 days from that date.

Discussion and verbal quotes with the following firms validated the Boving
estimate:

Dankaerts Limited
Kunz Engineering (Linck Equipment)
Johanson (Chej Equipment)

31. Precise estimates of machinery costs will form part of the Phase III Report.
At the time of writing, Eastern England are in contact with the above firms,

hoping to refine such estimates by specifying the systems required, the details

of which have become clearer following visits to sawmills in Germany and Scotland

(joint report by M H Dinning, R O Smith and G Hobbs).

APPRAISALS OF SHIFT SYSTEMS

32. The Working Group, headed by District Officer, Thetford, in this instance,
compiled the following three appraisals, using local budgetary information and
PRE figures as a base.



33. Cost/Income Appraisal for 50,000 m? intake and minimum investment (based on
7Y 77/78 values).

Costs Totals
(£'000)
Cost of felling, extraction, etc @ £4 per m® 200.0
Wages  Cash VME Oncost  Total
Carriage to B.C.D. 14.0 3.7 32.5 5.6 55.8
Peeling 20.0 4.2 19.6 8.0 51.8
Bark Processing 0.2 0.2 3.9 0.1 4.4
Crosscutting 50.3 1.1 34.9 20.1 106.4
Splitting 15.3 0.5 12.9 6.1 34.8
PSR Production 7.6 0.7 7.7 3.1 19.1
Rehandling 6.8 - 3.5 2.7 13.0
Measure and Grade 7.6 - - 3.1 10.7
Load - Pitwood 5.2 - 2.9 2.1 10.2
Woodwool/
other 1.6 0.6 1.0 0.6 3.8
128.6 11.0 118.9 51.5 310.0 310.0
Carriage from B.C.D. 112.6
Additional VME - replacements and ancillary works 15.0%*
Annuitised cost of peripheral road and maintenance 3.0
Rental on B.C.D. site: 5% of £230.0 11.5
Total cost 652.1
Income (Assumes 20% loss in conversion excluding
bark sales)
Pitwood 27,500 m* @ £33.05 £908.9
Woodwool 9,600 m* @ £25.40 £243.8
PSR 1,050 m* @ E£27 £28.4
Special Poles 150 m> @ £70 £10.5
Firewood 1,700 m* @ €5 £8.5
Bark 2,500 m* @ £4 £10.0 1,210.1
.". Surplus = 558.0
= £11.16/wm?



NOTES: 1. Quantity peeled in FY 77/78 was 54,707 m®
Therefore to convert figures from FC 32/48
for 50,000 m*® use factor of (50,000 divided by

54,707) i.e. 0.914.

2. For carriage, quantity was 52,117 m®
Therefore factor = 0.960

3. Overtime allowed is consequently pro-rata with
actual for FY 77/78.

4. Machinery as per Mr Busby's original costing, viz:

3 FE Loaders
1 Fork Lift
1 Cambio (E) 1 Cambio (T) / E = Electric

T = Tractor-powered 7
1 Bark Mulcher -
1 Pendulum Saw
1 Band Saw
3 Swing Saws
1 Coles Crane

*5. Allowance for updating machinery/contingencies:

New Peeler/Bark Mill 7.1 (Full depreciation values
added to update FC48 values)

Miscellaneous/H.A.S.A.W.A.

Adjustments 7.9
15.0
6. Figures are exclusive of 12% secondary oncosts on VME.



34. Cost/Income Appraisal for 70,000 m’ intake after modernisation (single shift
working) (costs based on FY 77/78 levels).

Totals
Costs (£'000)
Cost of felling, extraction, etc @ £4 per m’ 280.0
Wages  Cash VME Oncost  Total
Carriage to B.C.D. 19.6 5.2 45.5 7.9 78.2
Peeling 19.2 4.5 27.0 7.7 58.4
Bark Processing 0.8 1.0 12.9 0.3 15.0
Crosscutting 50.0 1.3 42.5 20.0 113.8
Splitting 15.0 0.8 14.7 6.0 36.5
PSR Production 20.0 2.3 16.0 8.0 46.3*
Rehandling 8.0 - 4.3 3.2 15.5
Measure and Grade 10.0 - - 4.0 14.0
Load - Pitwood 6.2 - 3.5 2.5 12.2
Woodwool 3.2 1.2 2.0 1.3 7.7
152.0 16.3 168.4 60.9 397.6 397.6
Carriage from B.C.D. 157.6
Annuitised cost of peripheral road and maintenance 3.0
Rental on B.C.D. site 11.5
Total cost 849.7
Deduct miscellaneous savings 13.6*
Adjusted total cost 836.1
Income (Assumes 20% loss in conversion excluding
bark sales)
Pitwood 33,000 m* @ £33.05 £1,090.7
Woodwool 14,000 m* @ £25.40 £355.6
PSR 5,000 m* @ £27 £135.0%**
Special Poles 500 m* @ £70 £35.0
Firewood 3,500 m* @ €5 £17.5
Bark 6,500 m* @ £4 £26.0 1,659.8
. . Surplus = 823.7
= £11.77/m’



NOTES: 1.

2.

*4.

k%G

Costings based (a) on machinery detailed in body of report
(outlined below) and (b) an extrapolation from actual
costs for FY 77/78.

Machines: 2 Peelers

1 Pulveriser (bark)
2 Pendulum Saws

2 Swing Saws

2 Band Saws

3 FE Loaders

1 Fork Lift Truck

1

Coles Crane

The static machinery/installations provide for over-capacity
all round (some 30% + over) and eliminate the need for
overtime. There may consequently be scope to effect
economies in the final selection of equipment in Phase III

(on the basis that a measure of overtime would be acceptable).

Overtime, wet time, etc as per Mr Busby's costing (based on
savings outlined in report).

Some increased PSR production assumed to improve utilisation
and machinery usage.

Figures are exclusive of 12% secondary oncosts on VME.



35. Cost/Income Appraisal for 70,000 m® intake and double shift working (based
on FY 77/78 values).

Costs Totals

Cost of felling, extraction, etc @ £4 per m® 280.0
Wages  Cash VME Oncost  Total
Carriage to B.C.D. 19.6 5.2 45.5 7.9 78.2*
Peeling/Mill bark 13.5 5.5 34.0 5.5 58.5
Main Conversion 112.0 4.4 67.5 44.8 228.7
Measure and Grade 12.0 - - 4.8 16.8
Load - Pitwood 6.2 - 3.5 2.5 12.2
Woodwool 3.2 1.2 2.0 1.3 7.7

166.5 16.3 152.5 66.8 402.1 402.1

Carriage from B.C.D. 157.6

Annuitised cost of peripheral road and maintenance 3.0

Rental on B.C.D. site 11.5

Add extra supervision and maintenance 5.0

Total cost 859.2

Deduct miscellaneous savings 13.6%*

Adjusted total cost 846.6

Income As for paragraph 34. 1,659.8

. . Surplus = 813.2

= E£l11.62/m*



NOTES: 1. Working week assumed to contain 65 hours and labour
costs marked up by 20% as shift allowance.

*2. No change from single shift working.

3. Assume 1 Cambio and 1 Auxiliary Peeler for stakes.
Assume 2 Pendulum saws and 1 Splitter and integrated
PSR production. Assume single shift for loaders.

*%4 As for costing for normal (single shift working).

5. This is an empirical costing and the practicability of
operating a double shift has not been critically
examined.

6. Figures are exclusive of 12% secondary oncosts on VME.

36. In comparing the three systems, it is clear that the figures for £ surplus/m?
are virtually the same throughout. Hence the Working Group's conclusion is that
single shift working should be adopted (with overtime if required) as it offers
the greatest scope for flexibility of working, and represents the best system
from social, logistical, environmental and workforce points of view.

FURTHER STUDY - PHASE III

37. The project plan for Phase III is appended and seeks to finally co-ordinate
the actual design of the new depot layout, with budget estimates, and a timetable
for its phased implementation in order to minimise interference with routine
depot production.

The Phase III plan should be completed by the end of December and tenders for
work sent out early in 1979 if the Commissioners approve the scheme.

M N HAWORTH
Eastern England Work Study Team
October 1978



APPENDIX I

B.C.D. TRADING ACCOUNT FOR 1977/78 (FINAL)

Expenditure

Opening stocks and
work in progress

H&M Expenditure:
Purchase of timber 896.6
Materials and
contracts 121.9
Wages 125.4
VME (PDC) 85.7

Oncost

Overheads:
Supervisory 11.5
District )
Conservancy) 23.7
HQ )

Site rates

Misc other expenditure
Interest on assets
Balance

£'000

376.5

1229.6
49.7

1730.2

Income £'000

Sale of produce 1252.8

Closing stock and
work in progress 476.7

Misc other income 0.7

1730.2

Comments

1. See Appendix for Brandon Depot's relative position as a customer on a

breakeven basis.

2. The difference between interest at current Treasury rates and the 3% charged
in these accounts is not incorporated in the accounts.

3. District, Conservancy and HQ overheads.

(a) Information derived from Statement of Accounts FY77/78 Form A241.

District overheads
Conservancy

HQ

Total

FC Working

(E)

19,230
47,434
50,864

117,528

(b) Total industrial man years employed on FC working in E(E) = 154

(FC34 Labour Analysis).



APPENDIX I (cont)

Total industrial man years employed on FC working in Brandon Depot = 31.1
(FC34) .

(c) E117,528 x 31.1 = €£23,735
154

Payment to local authority in lieu of rates was £1,252.

Miscellaneous Other Expenditure: (Source various FC33A - location in brackets)

£'000
Surplus estate 0.1 (B.C.D.)
Forest estate 0.7 (B.C.D.)
Forest estate 1.2 (Land Agent East)
Road maintenance 1.0 (Cons. Civil Engineer)
3.0

VME Ops expenditure is not included since it is a Distributed Service.

Sale of produce figures are derived from Form U6 Part D for B.C.D. March 1978
(vol); unit prices taken from B.C.D. 77 - 78 contracts.

Volume Unit Price Total Revenue

Special poles 161 m? £70.00% £11,270
Stakes 1,089 m? £26.97 £29,370
PIM 64 m? £13.94 £892
Pitwood: peeled 28,458 m’ £33.05 £940,537
Woodwool billets 9,932 £25.39 £252,173
Firewood 1,717 £5.00 £8,585
Bark 2,500%* £4.00 £10,000

£1,252,827

*Estimated

Interest on Assets

Fixed Assets:

Land and Buildings: A notional figure based on the quinquennium valuation
of land and buildings (updated to the year under account).

Land £201,600
Buildings £28,600 £230, 200
VME: Average value (taken from VME history files)

between 31.3.77 (£137,000) and 31.3.78 (£125,800) = £131,400

Total fixed assets £361,600



Net Current Assets:

Material (both Work in Progress and Stocks): Average
(£376,500) and 31.3.78 (£476,700)

Stores (consumable)

Net current assets

Total assets

Interest @ 3% = €£23,646

Notes to the Account

1.

Opening and Closing Stock and Work in Progress

(a)

(b)

(c)

(d)

Opening WIP (76/77 Closing WIP)
Cambio poles) Unpeeled 3,156 m® @ £17/m’
Long butts ) Peeled 9,407 m® @ £19.11/m?

Closing WIP (as presented to Audit)

Cambio poles) Unpeeled 3,600 @ £17.17/m*
Long butts ) Peeled 15,700 @ £18.25/m?

Opening Stock (76/77 Closing Stock)

Stakes 128 m* @ £21.50
Pitwood:

Peeled 1,483 m®* @ £28.08
Woodwool 4,110 m* @ £24.00

Closing Stock (as presented to Audit)

Stakes 140 m* @ £21.50
Pitwood:

Peeled 1,383 m* @ £30.89
Woodwool 3,307 m* @ £25.00

Purchases of Timber

(a)

APPENDIX I (cont)

value between 31.3.77

£426,600
NIL

£426,600

£788,200

£53,652
£179,768

£233,420

£61,812
£286,525

£348, 337

£2,752

£41,643
£98,640

£143,035

£3,010

£42,721
£82,675

£128,406

Notional price paid by B.C.D. to forests is rideside value at a mid-
point between the WIP valuation at the end of 1976/77 (£15.55 m®) and
at the end of 1977/78 (£16.13/m*): That is £15.84.



APPENDIX I (cont)

Volume to B.C.D. is 53,030 m®> (taken from supplementary information to
the U6).

53,030 x £15.84 = £840,000
(b) Haulage of timber to B.C.D.
({A/c 03060/1 FC33A Location 114
FY77/78) = £56,600
£896,600

Expenditure for (i) Materials and Contracts (ii) Wages and (iii) VME
charges are taken from the H&M total expenditure line of March 1978 FC33Aa
for Location 134 (B.C.D.). Excepting for this year that VME is based on
budget rather than actual figures due to the mid-term changes to the system
of charging.

Expenditure for Oncost and Local Supervision are taken from the March 1978
FC33A for Location 134 (B.C.D.).
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APPENDIX IT

PROJECT PLAN

No 040/78/11

Brandon Central Depot Phase III.

To prepare a report based upon the broad recommendations
of the Brandon Depot Phase I, II and Ila Reports, giving
more detailed layout and design proposals together with
costings and a time table for the implementation of the
developments, so phased as to minimise interference with
the maintenance of production in the Depot.

(Note: The Phase IIa Report has not yet been submitted
to H&M Division nor the proposed development
approved by Commissioners, but the Conservator
H&M has suggested that the Phase III Project
Plan should be prepared meanwhile, to avoid
delay) .

Brandon Central Depot, Thetford Forest E (E)
M N Haworth

a. Mechanical development - Nil

b. Statistical - Nil
c. Staff time - 30 days @ £70 = £2,100 )
)
d. Industrial ; Total cost
e. Travelling & Subsistence = £300 ) £2,400
)
f. Cash purchases = Nil )

The provision of designs for the development of Brandon
Depot, with the costings and time table required for
the necessary budgeting, for tender preparation, and
for the implementation of the scheme.

October 1978 — Decemper 1978

040/7/20 Brandon Central Depot Phase I Report
040/77/21 " " " Phase II "
040/77/21 ' " " Phase Ila "

The Working Party as previously convened will be
maintained throughout this final phase.

Conservator E(E) - M Dinning

A J G Hughes, Chief Work Study Officer, 3/9/78

Conservator E(E) -3
District Officex, Thetford - 3
Mr A R Sutton, H&M Division, HQ
Chief Work Study Officer

Work Study Team Leaders



APPENDIX 11d

MD/JAI

Copies: DO Thetford FORESTRY“COMMISSION‘.

- WSO Thetford BLCCK “D”,

H/F BCD BROOKLANDS AVENUP
CAMBRIDGE,
" Ref: U2/11/1 7 September 1978

H&M Division HQ
Cocpy: CWwSO, Alice Holt
VISIT TO GERMAN LOG YARDS
1. I attach, for your information, two copies

of a report on this visit, made in July. The
delay in despatching the report has been due to
the absence of the participants c¢n arnual leave
immediately after their return from Germany.

2. The cbservations made on this tour will be
of value to us in the remaining planrning stages
of the proposed Brandon development.

3. Photographic records of the tour will be
available shortly (colour film has nct yet been
returned from processors), includirg cine
material taken at one of the depcts.

o,

M Dinning
Asst Conservator
Harvesting & Marketing



Report on a visit to German Sawmills and to a Sawmill Equipment Manufacturer
16 to 21 July 1978

1. A party comprising M Dinning A/C H&M (E/E), R O Smith, D/CWSO, and G Hobbs
H/F i/c BCD visited Germany in order to discuss German experience in the
equipment and management of roundwood handling and conversion depots. We sought
particularly information on machine selection, layout and performance, and
on wood handling systems, with a view to the development of Brandon Central
Depot.

2. Qur party arrived in Hamburg on Sunday, 16 July, and we were met there
by Dr H J Wippermann, of the Work Study Institute of the Federal Research Centre
for Forestry and Forest Products. Dr Wippermann was to be our guide and

interpreter throughout the visit.

3. On Monday morning, having been welcomed by the Director Dr G Eisenhauer, we
attended an 1illustrated lecture at which Dr Wippermann outlined his basic
thinking on sawmill structure and organisation 1in German conditions. In
West Germany, most timber sales are in tree length at roadside, and most sawmill
system are also geared to tree length working. This means a capacity to handle
material 18 to 21 metres long, or occasionally longer. Off loading of trucks at
the yards is often by gantry crane, moving material directly onto the log decks,
though small buffer stocks may be kept in case of lorry breakdown. Lorry loads
are up to 24 tonnes.

3.1 Log decks are normally three stage, and in some cases their ability to
single stems and to relieve tangles is improved by the use of motors of
independently variable speed and direction on the various transport chains. Some
form of debris removal is also advocated (conveyor belts or cable drawn scrapers
beneath the low points of the decks) to minimise manual cleaning.

3.2 Peeling and cross-cutting are normally linked into a single system, with one
operation following directly from the other and therefore directly affecting its

throughput. Sorting and collection of converted pieces is normally automatic
once the appropriate bin has been selected by push-button by the sawyer, and the
bins will be cleared usually by gantry crane as required. It was suggested

that a throughput of 30-50,000m’ /year might require a work force of 5 to 10 men.

3.3 Other points discussed at this meeting included - the quality of stacking in
the bins in autostacking (smaller dimension roundwood had been seen in the
films to fall in a tangle).

- minimising material movement in a depot

- our problem of sorting/stacking a great diversity of material including
small dimension wood

- the balance of skilled/unskilled operators.

4. On the Monday afternoon we visited the Sagewerk Heinrich Gauster, at Karwitz
near Damenberg, Lower Saxony. This mill was cutting Scots pine (with up to 5%
spruce) at 35 to 40,000m /year. It was working entirely on material from the
1973 windblow, and still has over two years supply stored under sprinklers at a
cost of 1 DM (£0.26)/m’ pa. A single shift 10 hour day is worked, and a 4% day
week.

4.1 Peeling is by a 75mm Valon Kone peeler (VK 325) fed by a 4 stage Esterer log
deck. This deck was built too low to the ground to be easily kept free from
debris., 20 to 22 stems (15 to 20m length) were being peeled per hour.
Dr Wippermann's opinion is that 30 to 40 stems per hour could be peeled. It
was apparent that the peeling operation was frequently held up by the rate
of cross-cutting.



4.2 Cross-cutting was in two lines. The 'largewood' line directly linked to the
peeler used a Dolmar chainsaw operated by a sawyer with a display showing the
length and diameter of the stem to be cut. The sawyer also selected the
destination bin to which the product was consigned. The 'smallwood' line,
locally made, was loaded and unloaded by Volvo loader, and the sawyer used
hydraulic length stops and an ocular estimate of diameter in cross-cutting
with a circular swing-saw. He also selected the destination bins, and this
small, relatively unsophisticated line was working efficiently.

4.3 The roundwood conversion cost in this mill was given as 12 DM (£3.15)
per m’ (peel, cross-cut, sort, measure) including oncosts. Depreciation is
charged over 7 years on machinery, 4 years on Volvo loader, 15 years on buildings,
pavement etc.

4.4 We felt that the throughput of this depot was poor, with no attempt to
achieve nose to tail operation of peeler or cross-cuts. It appeared that this
was due to bottlenecks in the sawmill which was supplied by the depot. This
experience was repeated several times during our visit. Safety aspects were
poor, particularly guarding of infeeds. There was a good deal of spare machine
capacity.

5. On Tuesday, 18 July, the party visited Henrich Harling Sagewerk at Eversen.
This mill was praised by Dr Wippermann for its design and efficiency. The
layout was essentially the same as in most of the mills visited, but the
clearance of finished roundwood products from the 'boxes' was by 12 tonne fork
lift, giving flexibility of working. Virtually all equipment was of Linck
manufacture.

5.1 Tree length material 15-22m long and 25-30cm mid diameter was fed by log
decks on two Linck peelers. The material was mainly pine, again stored under
sprinklers since the 1973 windblow. Cross-cutting was followed by sorting
into 80 'boxes' arranged in three double lines. Only four men are directly
involved in peeling and cross-cutting. One operates two peelers, two cross-cut,
and one is a 'springer' (trouble shooter). Throughput was by no means nose to
tail.

5.2 The Harling mill has a throughput of about 86,000m* pa, processing about
5,000 lineal metres per 8 hour day. The owner expects 70% running time from
his machines, and recommends a 4 speed peeler used below maximum capacity.
The Cambio 45cm peeler was suggested. He had invested 5 million DM (£1.3m) in
the roundwood set up, and estimated conversion costs at 16.50 DM (£4.3)/m’.
This was clearly one of the most efficient mills seen, but there were still
points on safety which would not be acceptable in Britain. All bark and waste
wood was chipped and used to raise steam for the sawn timber kilns.

6. We next visited HuH Luhmann KG at Celle. This mill was equipped by Sanger
and Massierer KG, whose representative Mr Karminsky joined us there. The mill is
on a site of restricted size, and the gantry covers the entire roundwood working
area (80m x 40m + 5m overhang).

6.1 This was a yard of standard German layout, handling 30 to 35,000m’ pa. The
log deck was notable in having variable speed and direction of each longitudinal
half of each section, permitting angled logs to be straightened. The deck was
sheeted between drive-chains, and bark and debris were cleared from beneath the
troughs by cable drawn sledges.



6.2 Log lengths to 24m were handled, of 22-23cm mean mid diameter, both spruce
and pine. No peeling was done, since the mill has a good market for chips with
bark (to Harling). Cross—-cutting was by Stihl chainsaw. The sawyer has a
mechanically operated display of length and diameter in relation to his saw. He
also selects the destination box for the product.

6.3 In the absence of peeling, only two men operate this yard - a crane driver
and the cross-cut operator. The crane driver must therefore act also as
'springer' in case of trouble. These men work from 7.00 to 17.00 hrs daily,

with a one hour break.

7. On Wednesday, 19 July we visited the mill of Firma Ernst Schaeffer KG at
Laasphe, Westfalia. This mill replaces one destroyed by fire in 1976, and
has been running for only 10 months. The equipment was entirely by Linck. The
layout was typical except that the firm had elected to cross-cut before peeling.
The reasons for this were that it was easier to 'see the quality of the wood' in
bark (not entirely acceptable) and that the lack of space on this restricted site
made it difficult to accommodate movements of tree length wood into both peeler
and cross—-cut. The site is covered by gantry crane.

7.1 Throughput at Laasphe is 35,000m® /year. The mill has the advantage of
access (at 250km) to W Europes first thermo mechanical pulp mill, which accepts
chips with not more than 0.8% bark. Bark from the peeler is passed (at no
charge) to a 'buyer' who processes it for horticultural use. The mill is one of
6 forming an association served by one buyer who purchases 200,000m* /year for
them. All is spruce, from state and community forests, all in tree length.

7.2 The input was in stems 17-18m long by about 2lcm mean mid diameter. They
are peeled in a 75cm Esterer Linck machine at 15m/minute, and are sorted into
29 'boxes'. Because of the space restrictions, the boxes are double rowed
on either side of the conveyor. It should be noted that the inner boxes of
double sets can only be cleared by overhead crane.

7.3 The mill works an 8)% hour single shift day.

8. We were met at Laasphe by Herrott, of Gebruder Linck KG. He conducted us
to the Linck factory at Oberkirch, Baden, and while there we visited two other
mills.

9. The Keller mill at Oberachernwas on conventional lines with Linck equipment,
but the configuration of the log deck seemed to be causing problems with the
timber available (up to 22m). The throughput was said to be 40,000m® pa and the
roundwood equipment had cost 2 million DM (£¥m).

9.1 The whole area was served by a gantry crane, serving a log deck on an
Esterer Linck 75cm peeler. Siemens electronic measurement and display was
available to the cross-cut operator, and produce was again sorted into double
'boxes'.

10. The Roth mill in the Black Forest area was a 'local' type family sawmill
handling 15,000m’ pa, with fairly simple systems, and a relaxed atmosphere.

11. At the Linck factory, we saw the processes in the manufacture of sawmill
machinery by a long established firm. The standards of sturdiness, accuracy and
quality control were impressive.



11.1 Discussions were held with senior design staff on the requirements of
Brandon Depot. Some of the main differences which we had to stress to Linck
between our operations and those of the German depots seen were:-

(a) For market reasons, we are handling 4 to 8m material, and not
tree length.

(b) We do not have an immediate manpower shortage, in fact we wish to
reduce the workforce only slowly and by natural wastage.

(c) We are not seriously short of space.

(a) We have a larger number of products (over 100) and some
specifications are of small size. We have not seen satisfactory
automatic stacking of short lengths.

(e) Peeling and cross-cutting are not linked. We can maximise the
output of both stages, by having the necessary drying phase in
between as a buffer against hold-ups in either.

(f) We have high safety requirements.

(g) Good results are obtained using our 'primitive' measuring systems,
and there may be little advantage in using the latest in electronic
technology at high capital cost.

11.2 The Linck staff appeared to understand our requirements, and will prepare
for us (without obligation of course) preliminary drawings of systems which may
fulfill our requirements at Brandon. Both 'simple' and more technically advanced
layouts will be suggested. The firm will of course be interested to tender
competitively if and when we are able to prepare final specifications for
developments at Brandon.

12. The visit was of considerable value to us in demonstrating the range of
modern round wood handling, measuring and processing equipment available.
Brandon requirements are however different in some respects from those of any one
of the depots seen in Germany, particularly as to input specification, number
and size range of products, and the need to link the peeling and cross-cutting
processes. Some of the observations made on this tour may be summarised as
follows: -

12.1 Control cabins (for peeler or cross-cut operators) can be light, with very
low noise levels, fresh air, good seating and excellent visibility. They need
not be heavy and unattractive to be quiet.

12.2 Gantry crane operation was almost universal in the yards seen in Germany,
especially on small restricted sites where it is a great convenience if used only
to load log decks and to off-load 'boxes' onto sawmill infeed decks. At Brandon,
with such a large area to be covered (because of the drying stage and the variety
of finished product specifications) it is not practicable. A single crane could
not deal with lorry loading (6 to 9 pitwood/woodwool lorries per day) and also
keep log decks supplied and outfeeds clear. The one yard visited which was of
Brandon capacity used fork-lifts as well as the gantry crane.

12.3 A variety of log deck designs was seen. It seemed that a three stage deck
should be adequate to single logs, particularly if motor speeds could be varied

independently to straighten angled stems. Belts at the lowest points should
remove most bark and debris automatically and the decks should otherwise be
sheeted between the chains. Decks must in any event be high enough for easy

access beneath.



12.4 Sophisticated electronic length/diameter measuring and display equipment
is available to assist the sawyer in getting the best assortment from a log
where tolerances are tight. Such equipment is however very expensive and the
'shunting' of the log to achieve close tolerances makes for slow working.
Faster cross—-cut lines are those employing mechanical/hydraulic/pneumatic stops.

12.5 Automatic stacking of roundwood in fixed 'boxes' alongside a conveyor is
simply achieved, and the number of boxes is only limited by cost and available
space. However, pieces under about 1.5 metres often fall in a tangle, or spill
from the boxes. Also, for Brandon purposes, props would still have to be
off-loaded from the boxes into some sort of pallet to await loading to lorry.

12.6 Cross-cutting by chainsaw as favoured by many German mills is slow. The
faster lines use a large diameter pendulum circular saw, though blade changing
is a more difficult operation with that type.

12.7 Good surfacing of yards is essential, and simplifies the maintenance of
really clean conditions, essential around machinery.

12.8 ©Shift working in German yards appears to be uncommon. Herr Gauster
explained that the ups and downs of the market make it undesirable to recruit a
second shift. Men cannot easily be dropped at the next down turn because of job
security/compensation arrangements and labour costs are extremely high. Thus
owners go for high output from the minimum number of men on one shift (of
perhaps 10 hours) and for spare machine capacity to cope with variations in the
output required.

13. Our thanks are due to the Commissioners for permitting this visit, to our

hosts in Germany and in very large measure to Dr Wippermann for his help in
planning the tour and in providing help and guidance throughout.

(M Dinning) A/C H&M E(E)
(R 0 smith) D/CWSO

(G Hobbs) H/F i/c BCD
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B, Brandon Central Depot.

Team: C R V Tandy, Oliver Lucas and Mike Haworth (Project Officer);
Bob Jones was marginally involved on the possibility of
including a visitor viewing deck , with interpretative material,

Bl., The présént use and layout of the site was studied in more detail
than before and an appraisal made of its function and potential, on
the basis of the working.party report and the landscape consultants

lagt report.

B2. An adequate survey at 1/500 and 1/1250 scale was provided, but
this had to be up-dated,, as several small changes had taken place.
The route of a possible ring road suggested by the working pérty was

walked.bn the ground,

B3. A possible location for a small visitors car park on the Mundford
Road. (A 1065) was plotted, and a pedestrian route found through the
forest plantation to a suitable point from which a view into the

site could be obtained., An elevated viewing platform would, of
course, have to be constructed, but this would avoid any direct

contxt between the public¢ and the operational side of the Depot,

Some boundary fencing may be required in places.

B4, The remainder of the visgit wasz largely & data- and opinionwcdlect-
ing exerc¢ise whioh resulted in fairly good coverape of the problem,
but which raised many questions which may require written replies

from the workegtudy D,O.

BS.The opportunity was taken to discuss in more detall the
construction of the buildings,with the Estates Officer., Sufficient
ideas were given for_the local draughtsman to prpare plans of the

mess building which will be passed to CRVT for comment,

B6s It ip-unfortunate that one of the smallest buildings on the site
has to be designed and built first, as this will inevitably set a
fhouee style! for the design of the other buildings, and will be a
strong constraint on the layout, It is important that tﬁe HMess
Bullding should be sited to give generous room for the largest nécessary

round-a-~-bout, and for a screen of trees between it and the road, ;

LA

The team now learns that there is. an item in the budget for building

part of the ring road ( or laying foundations for the whole of it.)
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and we are most concerned that no decision should be taken on this

until the whole of the site layout is planned.

B7. A critical factor in the road layout is the present location

of the stake-production unit, Under previous thinking this unit
would be on the outside of the circuit road, while the swing saw

wvhich feceds it would be inside. By this the rail track would have

to cross the road which would not only be dangerous but would remove ey
a useful stadding provision ~ the loaded skips themselves which form

a mobile stock of sawn timber awaiting the stale production operatives,
We feel that the most efficient flow pattern fpr the depot should

not belheopardised by the retention of one or éﬁo small buildings

and we strongly recommend that the whole of the stake-production unit
be moved into the central‘zone ~ fed by the same swing saw — but
supplied with a new twin rail track - preferably with a mechanical
loader at the saw to enable the skips to move down to the stake unit
by gravity. Such a move will inevitably mean the re-siting of the

estates saw mill,

B8, The only other option for this area appears to be the location

of the ring roed mear the boundary of the site where it would pass

(with tighter curves) outside the saw mill and stalke unit, but cut

through the emall triangle of trecs which has so far been left.

t“fn early decls on the, choice bctw ise two op needed.
Q.qﬁm&bqk ?&ﬁ? oaé\h¥rs R' Neiaw : stadkin

. Space-ab pealk pe \N\_Q-,'M',N\, w. awara .

B9, Another option on which a decision will be needed early, 1s

~

the possibility of siting the main machine building ( where timber '
conversion will talte place) either to the North or to the South of the
central spine road. °~ This, we fecel is a decision which can be made

on wholly functional grounds. (see plan) 3

B10, The work of the team on this project is more than mere landscape .
design; it is total ﬁite planning in order to relate the valuable

gtudies of the working party regarding functional improvements, to the
site itself. Ve have not therefore produced at this stage a

slketch design plan for the Depot, but have presented merely a ,
design-policy diagram on which decisions can be talken. A reduced

scale version of this diagram ia attached to the report.

Cliff1 Tandy August 1978.
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BRANDON CENTRAL DEPOT

PHASE THREE REPORT

Ref: 040/78/11

INTRODUCTION

1. The depot at Brandon (BCD) has developed since the war in a somewhat piece-
meal fashion with the increasing output of the forest. 1In 1976, Conservator
E(E) recognised that most of the buildings required replacement, together with
some of the machinery, and he established a Working Party comprising local
managers and the Work Study Officer (Appendix XI) to investigate the future
availability of wood supplies and to design an up-to-date production system.

The findings to date of the Working Party are contained in the Phase One and
Phase Two Reports (East England Work Study Team Report Nos.47 and 50) with
supplementary information in the Phase Two(a) Report (No.52).

2. This final report of the Working Party describes the detailed requirements
o< the redevelopment programme to handle up to 70,000 m® of roundwood, embracing
the principles previously outlinzd viz: a more efficient layout, contained with-
in a ring road, a unidirectional material flow using single-shift working,
increased safety provisions with ergonomic benefits and improved operating
conditions.

3. The report is in summary form with detailed programmes, plans and budgets
in the appendices.

4. In summary, it is proposed that the redevelopment takes place over the
3 years commencing 1979/80. The following funds in £000, detailed in the
appendices, will be required:-

Buildings Machinery Civil Landscaping Total
and Power Engineering
1979/80 104.4 169.2 31.2 1.4 306.2
1980/81 61.4 129.7 26.1 2.3 219.5
1981/82 .- - 22.4 1.0 23.4
Total 165.8 298.9 79.7* ZT; 549.1

* Part of this work (25.5) is chargeable to estates
(car parks, working aprons).
See Appendix X.

The Phase Two Report estimated the total cost at £433,100. This figure is
now revised to £549,100 due to updating o6f costs and modified requirements,
identified as a result of the detailed enquiries of the Working Party.

5. It should be remembered that production has to be maintained during the
redevelopment work. Very careful rescheduling of new investments will be
necessary to accommodate variations of available funds. (See also paragraph 47
and Appendix IX).



6. Cost.s dated at 1 March 1379 are, however, based on detailed enquiries
within the industry and nct on quotations. The firms consulted were

Boving & Co Ltd, Dankaerts Ltd and Kunz Engineering Ltd. Because of the
complexities of the installations and the inflationary spiral, it was not
felt practical to obtain firm quotations in advance of Headquarters approval
for the scheme. It is, therefore, intended that this report be used as a
basis for tendering.

7. Consul tations have been initiated with the Breckland District Council of
Norfolk County and no planning problems are foreseen as no change of use is
involved.

DEPOT LAYOUT

8. By use of a scale model, a proposed layout, based on the ring road has
been produced and the design is now shown at Appendix I.

9. The 17.5 ha available area has been reduced by the buildings, wocdland,
roads and other installations as detailed in Appendix I in order to calculate
the available timber working areas.

10. With power supplied by underground cables, all stacking can be accommodated
within the ring road leaving an area of 0.8 ha by the peelers, outside the road,
for emer¢ency stacking and releasing 0.3 ha by the railway for planting. A
float of 0.3 ha is also declared.

11. BAn area of some 3.0 ha lies to the north-east, currently used for bark
dumping and wastewood dispcsal and this could be used for emergency stacking,
especially during reconstruction work.

CIVIL ENGINEERING

12. The required rcad system is shown at Appendix I. Of the ring road proposed,
that part requiring construction is 1.1 km.

13. Details of the work required are tabulated with detailed costs in Appendix II
which total £79,700. The flow diagram (Appendix IX) indicates the timing of roads,
working aprons and car parks in conjunction with machine installation and building.

14, Pending construction of the final part of the ring road from electricity
pole 13a to point (B), vehicles will temporarily progress to the peelers via
the low specification spine and cross-link roads which are not part of the
permanent network.

15. For some years, there has been an annual programme of resurfacing in order
to create a cleaner yard surface and reduce dust blowing. The Civil Engineering
programmes (Appendix II) show that this item will be continued with an annual
programme of 3,600 m* (= 0.36 ha). The intention is to surface the pitwood and
woodwool stacking areas which total 2.2 ha + 1.3 ha = 3.5 ha (of which 1.0 ha is
already shown on Appendix I as hard standing). Thus, surfacing work should be
complete in 3.5 — 1.0 = 7 years.

0.36

16. The pre-peel and seasoning areas will be surfaced only where permanent mud
presents problems.



POWER SUPPLY

17. As output has increased over the years and petrol-driven machines have been
improved with electric motors, electricity demand in the depot has risen. With
the new requirements (see Appendix III) the main supply needs upgrading to take
these increased loads. In addition, all cabling within the yard will be under-
ground, being justified on the grounds of long term flexibility of yard operation
and safety, with landscaping benefits. The Electricity Board have also made
provision for a new domestic line to the office and houses, separate from the
main depot.

18. All these works have been embodied in three quotations (A, B and C) from
the Eastern Electricity Board which total £22,150 and will be borne by Estate
accounts. These are broad budget prices and are subject to precise quotation.
The cost of internal wiring at each installation is the Forestry Commission's
responsibility and has been buidgeted against the relevant machinery activity.
At Phase Two the need for major works by the Electricity Board on the main
supply feeds had not been identified.

19. The Electricity Board hav:z stated that periods of up to 31 weeks will be
required from the acceptance of quotations, before work can begin (Appendix IX
reflects these delays).

20. Further consultations wita the Board are in hand to identify any technical
details not yet brought to ligat which could delay the programmes.

PEELER UNIT AND BARK BAYS

21. The installations are sit=d as per Appendix I and will comprise the
machinery as detailed in Appendix IV at a total cost (excluding Civil Engineering
Work and buildings - see relevant appendices) of £164,200. One of the existing
peelers will be reconditioned and resited with the new one, the other cverdue

for replacement, will be disposed of. The installation is planned to take place
during the latter half of 1979/80.

22. The unit will comprise two peelers with log decks sited in parallel feeding
a central barkmill, from where bark will be belt-conveyed to maturing bays. Most
bark will be milled, as markets are good for horticultural uses, animal husbandry
and equestrian sports; unmilled bark is also marketed for use on horse gallops.
The peeled poles will be collected from the outfeed bins by front end loader and
taken to the seasoning area.

23. There will be one operator per peeler working on a covered catwalk feeding
the conveyor with poles from the log deck. A third man will supervise the bark-
mill and general rubbish disposal assisting both peelers where necessary. Aall
three operators will have the facility to shut down peeling operations by press-
button in the event of an accident.

SAWLINE UNIT

24. The saws and related equipment will be sited as per Appendix I and comprise
the machinery detailed at Appendix V at a total cost (excluding Civil Engineering
Work and buildings - see relevant appendices) of £124,700. The installation is
planned to take place during 1980/81. -

25. With the exception of the swing saws, the existing saws will not be useable
in the new set-up; they are already overdue for replacement.



26. Diagrammatically, the new system is designed thus:-
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In the event of further output being required, the spare saw could be put in.



£7. In operation single-stage, power-operated decks, with manual pull onto the
sawfeeds will supply three cros:scut saws with round, seasoned timber to be
primarily converted into pitwood (round props or split by band and woodwool
billets, with waste lengths going mainly for firewood. Products will be sorted
manually for short lengths with autostacking for larger pitwood, both going

into pallets, which are of local construction, adapted to cater for varying
dimensions. These will be removed to stock by fork-1lift truck.

28. A system for steel or polyester strapping the converted pitwood is being
investigated in conivnction with the NCB. The potential savings lie in handling
and storage, particularly at the collieries. The planned sorting area in the
sawshed could accommodate compressed airlines to operate the hand tools used for
seal-crimping but no cesit allowance has been made for this system, since the NCB
lacks a definite commitment to strapping at present.

29. The three swing saws (see Appendix I) are to remain at least for the present;
their location does not interfere with the new depot provisions. One will con-
tinue to cut small diameter, unpeeled poles for stake production, which is a
separate roundwood intake in addition to the BCD 70,000 m* target (see East
England Work Study Team Report No.56 - in the course of preparation). The other
wo saws, vsually used for convarting Cambio poles, will be retained during the
reconstruction.

30. &s per the recommendations of the Phase One Report, research into the
potential for chipping wastewcol and reject poles will continue. For the present,
such material is sold for burniag to charcoal just off the depot site.

BUILDINGS

31. The industrial mess hut, workshop and office have been budgeted replacements
Zior many years, but have been d=ferred. These will be required, however, whether
or not Phase Three recommendations are implemented.

32. Work has already commenced on the industrial mess hut, sited alongside the
0ld (see Appendix I). Detailed consultations with F.C. Design Branch and the
workforce were undertaken prior to tender. The total tendered cost is £19,500.

33. The replacement workshop design is shown at Appendix VI and will be sited
as per Appendix I, where it will incorporate all the small existing sheés. This
work should be undertaken in 1979/80 at a total cost of £38,500. Consultation
with the Chief Engineer will follow the issue of this report as part of the
planning procedure.

34. The new workshop includes a chainsaw repair workshop, which is not a
directly integral part of BCD, servicing saws from the forest. The actual depot
workshop is for the servicing of BCD machinery only; all other being dealt with
at the main Conservancy mechanical workshop at Santon Downham.

35. The replacement office is also scheduled for 1979/80 - 110 m?* of floor
space at £150/m* tc include all fittings = £16,500 plus £500 for the 6 months
hire of temporary toilets = total cost £17,000.

36. The relationship between the existing office site and the proposed new one
is shown at Appendix VII. Essentially, the o0ld office, minus the gangers room
and toilets, will continue to be used during the reconstruction. The industrial
foreman and gangers will temporarily use the first aid room in the mess hut,
while 'Portaloo' facilities will be provided for the office staff. The weigh-
bridge operator will continue to function in situ, protected from the elements,



until the new office is built around him - full use being made of the annual
14-day depot shutdown.

37. Local cash sales, if developed, will be sited with the stake and rastic
stocks at the western end of the woodwool stacking area (see Appendix I).

38. Internal telephone or additional shortwave radio links within the depot
have been considered but radio handsets on the existing District network are
available and will be used as necessary.

39. Concurrent with the erection of the peelers and barkmill, a peeler shed
will be constructed during 1979/80. This will be of cantilever type 20m x 14 m
incorporating a 3m overhang at each side with a 5m ground to cantilever clear-
ance to provide all-weather working. At £60/m?, to include all internal works,
this building will cost £16,800.

40. Similarly, a sawshed 53m x 20m = 1060 m* will be constructed in 1980/81
concurrent with the machinery installation. This will have open ends to
facilitate loading of the log decks through the gables. Side cladding will be
added where necessary for operator comfort. At a unit price of £55/m*, to
include all internal works, this building will cost £58,300.

LANDSCAPING

41. In consultation with Forest Design Branch, plans for tree planting adjacent
to the railway, and within the depot, have been drawn up. The former will be
topsoiled in the winter of 1979 and planted in early 1980 with a 50 : 20 : 20 : 10
mixture of Scots pine, larch, birch and alder totalling 1.1 ha. The latter

will complete the landscaping work at the end of the project (see Appendix IX)
by providing a broken belt of trees, enhancing the view up the depot without
impeding loader movement.

42. The existing 1.1 ha woodland of mature Scots pine (see Appendix I) will be
regenerated in 1980 with group planting of Scots pine and beech mixtures.

43. Depot landscaping, comprising shrubs and trees, will also be underitaken on
completion of Civil Engineering work by the office, mess hut and workshop.

LABOUR SITUATION

44, The present depot industrial staff comprises 41 people (see Appendix VIII).
When all works are completed as specified in this plan, this should reduce to 40
including the introduction of an industrial foreman, despite the increase in
roundwood throughput. The introduction of strapping (paragraph 28) could be
accommodated within that number. As 20% of the workforce are over 60 years of
age, the reduction of one man and future reductions will be accommodated by
natural wastage.

45. The improved working conditions and ancilliary facilities should enhance
the prospects for long term recruitment.

FUTURE WORK STUDY INVOLVEMENT

46. Work Study Branch will be commissioned by Conservator E(E) to monitor the
working up trials of the development, and thereafter to carry out both method
and time studies to perfect the methods of working and introduce incentive
schemes.



PRIORITIES

47. In the event of funds not being made available as required (see
Appendices IX and X), the following priority list will be invoked.

48, Buildings

Both workshop and office are well overdue for replacement, with thz former
taking precedence. The shed construction for both peeler and sawline units must
be carried out in conjunction with the machinery installation.

49, Machinery

The peeler unit will be the first major mechanical item to be installed.
The o0ld electric Cambio building will be demolished prior to the building of the
new sawmill in the following year. The revised electrical system will have to
be completed before either peeler unit or sawmill can be brought into use,
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APPENDIX I

DEPOT LAYOUT

(a)

(b)

(c)

To check the feasibility of all necessary 'working' areas having
enough space, the following were deducted from the BCD total of
17.5 ha (WPO figure) :-

L3

New planting

Mature Scots pine woodland (by office)
Office, car/lorry park, weighbridge

F.C. houses and field

Mess hut, workshop car park, vehicle compound
Stakeline and swing saws

Ring (1,688m) and spine (535m) roads = 2,223m x 6.4m =
Area between ring road and farm road

New sawshed

New peeler unit

Bark bays and loading area

Mid-depot screen

°

O OO0 OO LR OO FR O MFP -
NN WDL =B JgQJgO 0 — =

~
.
[o9]

ha

Thus, 17.5 — 7.8 = 9,7 ha exists to accommodate the 'working' areas.

Required Allowed
Pre-peeling log store - a maximum of 14 weeks
supply = 5,000 m® at
0.4 m® /m* = 1.3 1.1
Post-peeling seasoning - 35 weeks supply
20,000 m* at
0.5 m® /m? = 4.0 4,0
Stacking finished props and splits
(= Pitwood stacking) = 2.0 2.2
Stacking woodwool (0.5 and 2.0 m) = 1.0 1.3
8.3 ha 8.6 ha
Emergency stacking area outside the road 0.8
Released for new planting 0.3
9.7

Note: The boundaries between these areas are flexible
to a degree and no problems are foreseen.




! . Appendix 1

BRANDON CENTRAL DEPOT E(E)
Proposed Depot Layout .
March 1979
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APPE

CIVIL ENGINEERING

(a)

(b)

The following costs (3/79) have been used in compiling budgets:-

(i) Asphalt (tarmac) for ring road, bark bays and machinery
aprons:
Grade and lay stone sub-structure
Poor ground and miscellaneous allowances
Contract tarmac laying

(ii) Bituminous macadam ('Bitmac') - slightly less
hard-wearing than (i) e.g. spine road

(iii) Concrete - for workshop apron and vehicle wash,
being unsusceptible to oils

(iv) Spray and chip, following grading e.g. surfacing
of stacking areas to keep timber clean and
reduce dust

In accordance with the flow diagram (Appendix IX), the following
programmes are budgeted (see Appendix X).

1979/80

(i) 616 m of ring road from point (A) to sub-station
13a x 6.4m = 3,942 m* at £4.42/m?

(ii) Office car park (12 cars) 180 m* at £4.42/m?

(iii) Bark bay apron 1,300 m? at £4.42/m?

NDIX II

£0.86
£0.14
£3.42

£4,42/m*
£3.50/m?
£5.00/m?

£2,00 /m?

road

£17,430
£800
£5,750
£7,200

£31,180

(iv) Depot surfacing 3,600 m®> at £2.00/m?
1980/81
(i) Peeler apron 800 m* at £4.42/m?

800 m* at £3.50/m?
(ii) Sawline apron 1,000 m* at £4.42/m?
1,000 m* at £3.50/m?
(iii) wWorkshop apron and vehicle compound
400 m* at £5.00/m?
(iv) Car park by mess hut (40 cars)
600 m* at £4.42/m?
(v) Depot surfacing 3,600 m? at £2/m?

£3,540
£2,800
£4,420
£3,500

£2,000

£2,650
£7,200

£26,110



APPENDIX II (cont)

1981/82
(i) Complete ring road from 13a to point (B)

484m x 6.,4m = 3,097 m* at £4.42/m? £13,690
(ii) Roundabout, signs etc £1,500
(iii) Depot surfacing 3,600 m? at £2/m? £7,200

£22,390



APPENDIX III

POWER SUPPLY

(a)

(b)

(c)

Estimate A

To supply and install the following:-

(i) Supply position, main switchboard incorporating moulded case circuit
breakers (MCCB) with three outgoing ways.

(ii) Location A (Peeler unit) sub-distribution board with MCCB - 210 hp
plus 14 kW lighting and heating.

(iii) Location B (Sawline unit) sub-distribution board with MCCB - 170 hp
plus 14 kW lightiing and heating.

(iv) Location E (Swing saws) sub-distribution board with MCCB - 30 hp
plus 10 kW space heating.

(v) Location C (Mess room) - small switchgear fed from Location E -
14 kW space heating and cooking.

(vi) Location D (Workshop) - small switchgear fed from Location E - 25 hp
plus 11 kW lighting and space heating.

(vii) Underground cables, armoured and aluminium-cored, as necessary, to
feed each location but terminating at sub-distribution points,

Total cost £18,000

Note: Wiring to, and connection of, peeler and sawline machinery, plus
the heating and lighting, have not been allowed for at these

locations by the Board.
The estimated cost of these is £5,000 for each unit, paid out

of VME accounts.

Estimate B

To remove the 11,000 volt overhead line from the high voltage pole 13a to
the high level transformer 17a plus the erection of a new overground line
to the new office and F.C. houses from the Brandon - Mundford roadj 2 2

Cost £1,866

Failure to agree overground wayleaves will result in an extra cost to
sink the cables of £8,000 which has not been budgeted at this stage.

Estimate C

To provide a 3-phase 240/415 volt 4-wire supply to an estimated 450 kva
for the whole depot, to a new meter position by pole 13a, adjoining the
plantation.

Cost £1,450



APPENDIX III (cont)

The new sub-station can be provided by the Board at a standard cost of
£900 and will also house power factor correction equipment making a

total of

£2,350

The total cost of the revised electricity supply provisions for the

depot is,

therefore

£18,000
£1,800
£1,450
£900

£22,150

Estimate A
Estimate B
Estimate C
Estimate C

(See Appendix X
Estate Account)
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APPENDIX IV

PEELER UNIT AND BARK BAYS

(a) The following machinery is specified (see Appendix I layout).

(1)

(ii)

(iii)

(iv)

(v)

(vi)

(vii)

(viii)

(ix)

(x)

(xi)

One new Cambio 71-45 CA debarker

Existing Cambio 70-35 AA debarker, reconditioned
Both peelers to work at net feed speeds of not
less than 35 m/minute.

Two infeed decks (12m x B8m) of stout, simple construction
- sufficiently high (2.5m) to allow access beneath for
cleaning if necessary. The decks will be single stage of
20 tonne minimum capacity with a horizontal 'find' feed
deck and four drive chains, two of which on one side will
be independently controlled with a reverse facility to
straighten pole alignment. Variable speeds are not
necessary. For each log deck, full decking will be
required on the first 6.5m with an open skeleton framework
for the other 5.5m =nabling rubbish to fall through onto
steeply-inclined ste=l1 chutes, discharging onto a tined
conveyor feeding a trailer, thence to the dump

Duplicated buttons controlling a single revolution clutch
conveyor to the peelers with reverse/reject facility

Automatic pneumatic <ick-offs will be provided, activated
by photo-electric cells, to direct the peeled logs into
the collecting bins

Two outfeed concrete-floored collecting bins of timber
bearer and steel bolster-pin construction

One 36" barkmill of cutting action of minimum 4 m® /hour
capacity with controlled infeed to prevent clogging e.g.
hopper with revolving shutter or paddle cutter volume
regulator. The conveyor infeed will incorporate a
magnet and metal detector with automatic cut-out. A by-
pass chute is also required for unmilled bark in case of
barkmill breakdown or for marketing reasons

A S50m trenched convayor to a hopper with a moving
outfeed at the end of a pivoted 20m belt to convey
bark from the mill to the bays

Five bark bays of 330 m® capacity for milled bark plus
a 450 m* bay for unmilled bark, constructed of 8" RSJ
steel girders, concrzte-footed using split timber or
railway sleeper walling

Installation charges

Fittings and incidentals

Dismantling old Cambio No.2

£35,000
£4,000

£20,000

£15,000

£10,000

£25,000

£8,000

£25,000

£6,000

£4,000
£10,000
£5,000

£200



APPENDIX IV (cont)

Total cost of Peelers and Bark unit £167,200
Less sale of old Cambio No,2 £2,000
" " " "  Barkmill £500
" " " " Buildings, decks, misc.ironworks £500
Therefore, total net cost £164,200

All the above to conform with the requirements of the
Health and Safety at Work and Factories Acts.

Note: Quotations where previously obtained, have been
updated as far as possible.

(b) Bark Bay Calculations

7,000 m*
140 m® /working week

Annual bark production = 10% of 70,000 m’

6 weeks is the minimum maturing period for milled bark, therefore,
6 weeks production = 6 x 140 = 840 m.

The arrangement will work with five bays, as follows:-

Bay No. 1 2 3 4 5

Fill in Week Nos. 1-2 3-4 5-6 7-8 9-10
Therefore, empty

in Week Nos, 9-10 11-12 13-14 15~ 16 17 - 18
Therefore, once the system is running, in 10 weeks 5 x 300 m®* = 1,500 m®
will have been produced and sold which in 50 weeks = 5 x 1,500 m* = 7,500 m?,

thereby achieving the target of 7,000 m®.

The bay design is based on 3m high x 10m side walls x 9m front wall x 13m
open back, giving a retained volume of 3 x 9 + 13 x 10 = 330 m®*. The cone

2
effect of bark deposition will be spread to prevent bark from being blown
away by the wind, after a day's production.
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APPENDIX V

SAWLINE UNIT

(a)

The cutting requirements for the new sawline are illustrated by reference
to the Pitwood and Woodwool production planned for Brandon Depot
1.3.79 -29.2,80 which is recorded below:-

PROPS SPLITS TOTAL
Top Diameter Volume | Length run Volume | Length run | Volume | Length rumn
ub
(rmm) (n* ) (m) (n) (m) (m*) (m)
80 500 83,800 - - 500 83,800
90 450 60,700 - - 450 60, 700
100 750 80,500 1,000 214,600 1,750 295,100
110 600 54,C00 450 81,000 1,050 £35,000
120 200 15,300 400 61,300 600 76,600
130 1,000 66,000 2,300 303,400 3,300 369,400
140 1,200 64,200 1,400 160, 700 2,600 224,900
—
80 - 140 mm 4,700 424,500 5,550 821,000 10,250 1,245,500
150 1,900 89,500 3,600 339,600 5,500 429,100
160 500 21,C00 1,800 150,900 2,300 171,900
170 700 26,C00 500 37,500 1,200 63,500
180 1,000 3¢4,C00 2,800 188,900 3,800 222,900
150 - 180 mm 4,100 170,500 8,700 716,900 12,800 887,400
190 200 6,000 2,800 170,800 3,000 176,800
200 1,000 28,000 2,200 122,000 3,200 150,000
190 - 200 mm 1,200 34,000 5,000 292,800 6,200 326,800
I
GRAND TOTAL 10,000 629,000 19,250 1,830,700 29,250 2,459,700
Percentages 34% 25% 66% 75% 100% 100%
Thus, in the year there must be crosscut (excluding waste ends) 629,000
lineal metres of peeled wood to produce round props and also 915,350 lineal
metres of round props which shall be split to give 1,830,700 lineal metres
of splits. The total passing under the crosscut saws will thus be 1,544,350
lineal metres plus waste.
(b)  Woodwool Production

The specifications are 12 to 26 cm top diameter by 0.5m or 2.0m. Volumes
per piece average 0.0088 m® (0.5 metre) and 0.035 m® (2 metres) at 57 lineal
metres/m®>. Thus, 10,000 m® represents a running length of 570,000 metres
plus waste, to be crosscut.



APPENDIX VI

WORKSHOP

(a)

(b)

()

(@)

(e)

A vehicle wash including ramps and drains for steam cleaning is included
externally on the west side, sited to keep mud and debris clear of the
apron.

The soakaway drain and sludge trap will require laying before concrete
surfacing - which minimises breakdown by petrol and oil.

The vehicle wash and open-sided tractor sheds will be contained within a
security fence; this yard being floodlit.

A single vehicle inspection pit will be offset in the floor, adjacent to
the entrance.

Ventilation will be provided by gable-end louvres and/or extractor fan.
Costs are estimated as follows:-

(i) Building 20m x 16m = 320 m®* at £100/m? £32,000
(including wooden floored small workshops
and all fittings)

(ii) Internal mechanical equipment e.g, air compressor £1,300
(iii) Vehicle wash £2,500
(iv) Fencing around the yard £1,000
(v) Floodlighting £1,500
(vi) Demolish old workshop £200

TOTAL COST £38,500
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APPENDIX VIII

LABOUR SITUATION

(a)

(b)

Existing Depot Industrial Staff:-

Gangers

Clerks

Weighbridge operator

Crane driver

Crane mate

Lorry driver (spare crane driver, loads woodwool)

Front end loader operators (includes bark dump work)

Fork-1lift driver

Water tanker driver (also operates loaders)

Tractor drivers (5 tractors)

'Pendulum® and Band saw gang (2 saws)

Swing saw gang (2 saws)

% metre woodwool man

Cambio peeler operators

Stake and rustic gang (Cole peeler, swing saw, 3 liner saws)

0dd job men (small orders, building repairs and maintenance,
pallet repairs and training)

NUWEkEr OO WL, P WERE P RPN W

-
—

Proposed deployment:-

Industrial foreman

Gangers

Clerks (1 spare weighbridge operator)
Weighbridge operator

Crane: driver

Crane mate
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