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USING TWO STAGE LOGGING TO IMPROVE
LOGGING SYSTEM PERFORMANCE

INTRODUCTION

Two stage logging can be described as a
system where there is an intermediate

means of moving the logs from where the

extraction machine drops them to where
they are loaded onto trucks or barges for
long distance transport. Processing of the
logs can take place either before or after (or
partial processing before and after) they are
transported by the “second stage” machine.

At the LIRA Seminar “Cable Logging”
held in Nelson in 1989, Terry Burrows
presented the paper “The Viability of Two
Stage Hauling in Cable Operations”. Three
examples of two stage hauling in hauler
operations in Kaingaroa Forest were
described (two using a skidder and one
using a tractor) and the following
advantages were explained:

— The hauler can be placed in a position
on the landing that favours extraction
rather than a compromise which allows
areas for processing, storage and
loading.

— Interference to the hauler by landing
activities can be greatly reduced.

— The work environment at the processing
area can be greatly improved, promoting
safety, more efficient use of labour and
better value recovery.

— Where appropriate, production may be
maintained or boosted using the tractor
or skidder as the extraction machine
(especially during hauler downtime).

— It is possible for the hauler to work
along a road (particularly a swing
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yarder) rather than needing specific
landing locations.

— Existing roads and landings may be
utilised better.

— Savings can be made in road and
landing construction costs.

— Soil disturbance can be reduced.

— If delimbing is done at the processing
landing away from the hauler, “bird’s-
nests” at the edge of the hauler landing
are avoided.

For the operations in Kaingaroa used as

examples, it was recommended that the

maximum distance from the hauler landing
to the processing / storage landing should
be 200 metres.

Since 1989 two stage logging has become
more common as more logging has
occurred on steep terrain. Much of this has
been in first rotation crop where there were
no landings and most of the roads needed
to be upgraded or constructed. There are
also large volumes to be harvested from
relatively small woodlots with poor or no
existing access. The advent of the
Resource Management Act (1991) has
resulted in increased concern regarding
disturbance of soil and waterways in many
areas. The Health and Safety in
Employment Act (1992) has resulted in
both contractors and forest owners
attempting to reduce hazards in log
extraction and processing operations; in
particular cable logging is now used on
much terrain that would previously have
been logged with ground based equipment.
Many of the haulers currently in use in
New Zealand are track mounted and can
travel over much rougher and steeper



terrain than large truck or trailer mounted
machines. The number of log types to be
cut by most logging operations has also
increased, leading to increased concern
about value recovery and requiring more
space for log storage.

As a result of these changes there has been
an increase in the number of two stage
logging operations and a wide variety of
equipment used for the second stage
extraction.

This paper uses examples of particular
operations to illustrate how two stage
logging systems can work effectively. Most
of these examples use a cable hauler as the
primary extraction machine but a two stage
system may sometimes be applicable to
operations using ground based extraction
machinery.

OBJECTIVES OF HARVEST

PLANNING

The main objective of a harvest plan is to
maximise the net return from the crop and
any subsequent crops. Figure 1 shows that
total logging costs are the sum of
operational costs, environmental costs and
planning costs. Using this definition, the
main objective can be expressed as “to
minimise total logging costs while
receiving maximum income for the crop”.

While trying to achieve this main
economic objective, other objectives which
must be given consideration are those
which relate to production, environmental
effects and the health and safety of the
workers. Factors which have a beneficial
effect on one of these objectives may have
a detrimental effect on one or more of the
others. It .is important to ensure that
minimum acceptable levels are achieved in
relation to these sub-objectives, but that the
main economic objective must always take
precedence.

Some examples of these objectives are

listed below.

Production Objectives:

— to achieve the maximum possible
production from the extraction machine
(This could include minimising
interference  from the processing
operation).

— to maximise value recovery

— to maintain woodflow in all weather
conditions

— to utilise skidworkers’ time as fully as
possible

— to employ an operation which is able to

produce during periods of hauler
downtime.

Environmental Objectives:

— to minimise unnecessary loss of

productive land (or reduction in site
productivity)

— to keep sediment
acceptable limits

— to keep visual effects within acceptable
limits

runoff within

Health and Safety Objectives:
— to keep skidworkers well away from
moving ropes and machines

HOW TWO STAGE LOGGING CAN
HELP TO ACHIEVE THE HARVEST
PLANNING OBJECTIVES

The factors which change depending on
whether a conventional or a two stage
logging system is used, are listed on the
left hand side of Figure 1. The effect of
these factors on the total logging costs is
explained below:

Extraction Costs

— Greater deflection near the landing can
be obtained by locating the hauler closer
to the edge of the landing hence
payloads can be larger.



531800 Fumuueld

SJuasu0d Sumreiqo Jo s1so)

ueyd Suwredaxd jo s150D

$)S09 [BIUSWUOIIAULY

1nsa1 A101oBJSHIESUN 0} 9np
SUOTIOLNSAI 2IMIny JO SIS0

S1SOD
DONIDDOT TVIOL

51500 Teuonerad()

SWIISAS SuIS307] 95e)S oM T,
SuneneAy UIYM JIPISUO)) O, SI0JB - | sanSig

SISoUspIIq pue SFuIpue|
‘Speol JO UonelIIqeySy

SNIPEI JUI0D IS[eWs

S1S0D JonIL

Aienb jusureaeq

sjustpess peoy

speol pue s3uipue| 10)
paxmbar Ayenb juswoseg

1500 20UBUIUTRLS
pUE UOHINNSUOD Peoy

speol Jo
yipis pue yi8ua] pannbay

sSurpue| Jo 2z1s pue "oN

rarm 3urssasold o1 AInyd
woyy s8o] Suraow jo 1500

aoeds
JO YOT[ 0] NP 2DUIIAIU]

$1S00 Su1ssa001g

I3[NCY WOJJ 20URIJIAIU]

A19A0921 2n{EA UO
JUSUIUOIIAUD NIOM JO:302]JF

s1ay10m Burssasoxd jo L19jeg

apispeoz 01 30] 0 ANy

$1500 uonoeNXy

JouEIRI[D
ANYS WOIJ S0UAIDHAU]

Surpue] Jo 95pa 01
uonejar ul wewadeld Jemey

LN L




suonerad( SurS30] a8e)§ oM, Jo dUBULIONR ] - | J[qe 1L

opmo) inding (peoyAed
1 UOISSIWWO)) suuo) 7] ‘reord£y)
S1 8 8 4! 00T 00¢ £nsa10q IopIemIog
(104) ¢E1
- - - . . . Spunog urAys
st s6 (0w 059 ySnoloqpeiy 88 uoISuIySE P YjoeaI1 SUo[ Jouiuen)
- - R . . . IoppIys
0l

091 0% 09¢ 00t 15010, BOIESUTEY] [LT INPE | 21980 4999 IaSuey Jre[)

(1104) O£ (30[meY)

- - - - - 0s1 (30y) 08¢ (20s12N) s ALL
1saloq neyerejy pIqropunyg, 18[neH QL 99 stied

(irrydn) (Iyumop) d

It 14! Z1018 Z1o1g LIOI T 00z 008¢ (PueyLON) suonesado

UOIBIS BMAISON | PIseq punoi3 x g Jonu g X § NVIA
(es19A21 ur)

6 89 corg go1¢ Z1 L1 obT (puejyoN) (191ney) JI9[Tel) 9[Xe WISpUE] Yim
15310 91AIaqUIID [LO IITPEIA | 19pPINS H(t9 S483( uyof

(Io1ney)
- - 01 Pl Ob 01 0¢ 00z 0011 (pueryioN) 0L AWL aspug Aofreg
1S2I0,] 9IAIIQUI[D) pligropuny ], UM X § SOPIVISN

(19p1e£ Suims)

86 gL 1 b 09 00€ 69¢ (d0'8) =5 ASL
15210, BOIEIRUI() pliqiopunyy, ISpPIyS 3[qed |76 18D




"SUOLIPUOD 33U) UL ABP/WIQQT,
podsuen J[im Ispremioy reonayodAy ayy,

‘WO SUI[[eART ‘U () 01 (W () SWIN[OA
30 so001d Surpeofun pue SUIPeO] JjoS JOPIBMIO]

L opmo ndinQ ‘youelrq

ApMIS YIOAA UOISSIWIUIO)) ANSI0] -  JOPIeMIO]
SSE[D) WNIPIJA] A POOMPUNOY [[BWS

pue sSojmeg Jo uonoenxy,, wolj eyep [dureg

(proifed
suuol g1 ‘reord£y)
IopIemIOg

“IopIeA Surms oy woly uononpoid
u so8.ms FuLmp AJUO pasn 2Iom SOUI[AYS OM ],
“9pIs AQ OpIS Pasn aIom SWAISAS SUIJANS 0M T,

"IOPeO] PR[eSYM 9€6
18)) ® Aq Surpue] 1omo] 9y} woly a51eq e 0} uaye)
axom 307 o1, -)oap Fursseooid reddn oy e
syiSua] S0 ojul passesod Afenuewr o1om SII],

. -Bunyoen Ioj pasu

o1} paploA® WIGISAS [elIor 9y ], “Surpue] 951eq B
Ieau 0} Umop urelsa] (,0¢ 19A0) doals Swos 1940
w69 pariodsuen oq 0) pepssu s30] paoenxy

QulAys
yoeal Suof Ieujuen)

“ISUINJ Sem QOUEISIP [NRY USyM
Qle[nuNoYe Pnod 91idxyo0ls e ySnoyife ‘Suipue|

195070 2y} 0] s30] Sunye) uoym Jo[ney oy
3O Je1)) POP390Xa IappIys 2y} Jo uononpoid sy,

‘SBUIpUR] 10q PIJIAISS IOpEO]

06T OAI0A V "passacoid Juraq orom 19710

oY) uo s30] ‘IoppLys o £q pa[y Sureq sem
QUO J[IYM ‘A[9JBUIR)[E PIsh alom SSUIpue| oy,

‘Aeme

wg| xoidde suo pue roiney 2y 01 Juadelpe ouo
‘pasn a1om s3urpue] Suissaoold om) ‘Ia[ney Y
woyy Aeme suonerado Surssaoold sy) 2a0w 0F,

19ppDYS
31980 4999 JoSuey Yred

-9[0£0 Yora Ul SjR[NUINIOR 0} SeIp [[nJ & J0J 1em
01 pey 0,94d 23 Aep Jod souuo) (g1 Noqe 1y

‘oLdd sy
10y ®ore , uo 3unjooy,, & 01 Gy A L 94 JO 91nyo
oy} woy sS0[ 9} paAsow 1opeo] 2d4) J01eABOXD
007Dd ns1ewoy] & SUIpUE] 91BIPOULISIUL o1 1Y

“101080 (] B Aq P2ISISSe “Yea1qaIry

dojoSpu e umop UaALIp sem Gy A 1L 94l
*Surpue[ 9pISPEOI 9} JO YOEBal JO N0 PoulBwal
1s210] pagSo[un Jo seare [ewWS A[PATIR[OY

Io[neH QL 49 slRPd

‘suoneredo
paseq punois ay3 £q peonpoid sauuo)
00z 2y panodsuery AJ1sea yonu NVIA YL

"syony Aemy3ny-uo peo[ pue NN oY1 peofun
01 pasn sem DG YIB[) V "Ie85oren|n o9

' SuIsn popeo] sem NVIA 93 21oym Suipue]
Surssaooid e pey uoneredo paseq punois yoeg

*s[10s Ke[o-AIIs
ul S)oen pa[elowun Suofe [[IJUMOP UaYE] 91oMm
suonerado paseq punois aiouwl 10 om} woly sgoJ

Joni @ X § NVIN

"peo] 93o1duwros e sem a10y)

[UnN SAIPPIYS Y} PAISISSE JQALIP S} “I3[nRy

QY] 03 PAUINIAI IOPPLS SYJ UM “Io[neYy oY JO
ey} papaadXa AJISe Iepprys 2y jo Aoedes oy,

“13[ney 9y) wol Aeme Suissasord

ay3 op 01 s12j21d Mmoo ay ], “eare 95eI0ls

01 wodsuen; 10} Ja[re1n 0Juo pepeo] aIe sSo|
uay} Surpue| I9[ney je 2uop sem SurjewSo|

“IOIUIM SULINpP 2I0YMas[e pasn

Suraq 3,USeM I ISNIEID] UISOYD SBM I9PPIYS
3y, ~oSe101s Soy 10u Inq Surssacord moj[e
01 97IS JUILDLJNS JO Sem Sulpue] Is[ney Y],

I9[1ed] J[XT WapueLl Yiim
13pp1is JOv9 2193 uyor

"9JR[NUINJOE O} Peo[ [N} © JOJ Sainuru
(¢ Inoge I10] Ia[ney oY T Jiem 03 pey Yony 9y,

-Sun{RWSO[ [ENUBW UM PIsn Sem JoqUIT[OP
onels Jepull] /1o e Surpuef Suissaooid oty

1V "7ZS8 Dlesemey] £q papeo[un pue “y(s6 180
Kq papeo] 21om saydURIq YIIM SYISUS] 9311 [[N

‘pasn sem Surpue] Suisseooid sjeredas y "ssadoe
oM} Sem 210U} YSNOY] UA OS PIIONISU0D 39
pInod Surpuef [[ews & AJUo UONEBIO[ Ia[NBY S ],

a5pug Asjreg
Ul § X § SOPIJIIN

“dn yoyes 01

OMOUIS SULIMP YIOM P[NOS JOPPOYS "Tes[d 9Inyd
daoy pue sa8ins o[1dy501s 03 S[qe SI YeleIe
"a)el Ianey JO 95,06 1. 2onpoid pinod 1oppnis

“Aj[enuew auop sem SupyewSo]

“ISpPLS Sy} 10 SYISuI] 291 [y paruasaxd
puB SUSAQ[S PUEB SPEIY PIAOUIAI ‘paquIl|ap
oIy I9[Ney 9U) PAres)d $¢7 YeleIlep vV

‘sSurpue]

Joney ¢ Joj pasn sem Suipuej Suissacoid 9[Suts
Vv ~93pu pasodxa A[[ensia & UO SYIOMLB
SSTWIUTW O} POsn 9Iom SSUIPUR[ Jo[Ney [[BWS

suondrisa( uogerdd() - 7 d[qe]

I9pPBYS 9[qEd §TE 18D




Production can be maintained during
periods that the hauler is not working by
using the second stage machine (where
it is a skidder or tractor) as an extraction
machine where the terrain is suitable.
Small areas which may be very time
consuming to set the hauler up for may
be logged in less time using the second
stage machine if the terrain is suitable.
Delays to the hauler because of
interference by processing activities and
moving logs can be greatly reduced.

The extraction operation can become
completely separate from the processing
operation, even to the extent of having
separate parties contracted for each
function. This would allow owners of
expensive haulers to concentrate on
maximum utilisation of the hauler
which is probably their highest value
asset.

Swing yarders can work their way along
a road without the processing operation
needing to follow them. If the hauler
moves each time the tailhold is moved,
adjacent extraction corridors can be
parallel, resulting in more wood being
extracted from each corridor. (This will
be most beneficial when a mobile
tailhold and/or a mobile guyline anchor
are used).

Processing Costs

The interference and hazards from
moving ropes and incoming logs are
removed.

There are fewer machine movements to
be aware of. (If multiple processing
landings are used, there may need to be
no machines on the landing while the
skidworkers are there).

The processing landing can be located
away from a ridgetop where there is
more flat land available, so the landing
can be larger.

There are no guylines to get in the way
of log stacks, loaders and trucks.

Because of the quieter conditions and
fewer distractions, logmakers are able to
concentrate better on their job,
enhancing value recovery.

As there is less moving heavy
machinery on the landing, there is less
chance of electronic calipers being
damaged.

Road Construction and Maintenance Costs

Smaller hauler landings can be
constructed, and one processing and
storage landing can be used for several
hauler settings therefore the total area of
landings can be reduced.

Truck grade roads need only be
constructed to gain access to the
processing landing - not each hauler
landing. (The track for the second stage
machine can be steeper, softer,
narrower, more slippery, and have
tighter corner radii than a truck grade
road, depending on the second stage
machine used). Earthworks
requirements may be considerably
reduced (and therefore less cut and fill
areas) and less metal required to
construct a second stage track.

Truck Costs

Processing landings to which trucks
need access can be located so that the
trucks can avoid difficult adverse or
favourable grades, therefore increasing
travel speeds.

As a higher volume of wood may be
taken from a processing landing than a
single hauler landing, a higher quality of
pavement can be justified, which can
result in higher travel speeds and better
accessibility in wet weather.

Environmental Costs
— With a smaller total area of roads and .

landings, the loss of fully productive
land can be reduced. Costs of



rehabilitating the roads and landings
will also be reduced.

— With smaller hauler landings, the fill
slopes sitting above steep slopes will be
smaller, reducing the risk of the fill
sliding down the hill.

— If delimbing takes place away from the
hauler landing, there will be no bird’s-
nests there. (Bird’s-nests can slide down
slopes, taking some of the landing fill
with them, collecting more debris along
their path and come to rest in a gully or
streambed).

— If using a two stage system results in
environmental  effects which are
acceptable as defined by the resource
consent, it should be straightforward to
obtain future consents for similar
operations in the future. If a system is
used which has a higher risk of
unacceptable effects, there may be a
cost in terms of obtaining future
consents.

Planning Costs

— Because of the environmental reasons
listed above, it should be easier to
demonstrate to local authorities that a
two  stage system  will  meet
environmental requirements, so less
time and effort should be required to
obtain a resource consent.

SELECTING A
LOGGING SYSTEM

TWO  STAGE

There are many types of machine that can
be considered as second stage machines,
and combined with the possible
arrangements of landings and processing
sequences, there are too many possible
combinations to list.In designing a two
stage logging system, selecting a second
stage extraction machine should be done
when the form of the track on which it will
operate is decided. All of the cost factors
mentioned previously should be considered
while the system is being designed. As so

many things need to be evaluated
simultaneously, the selection process is not
a simple series of steps. The best method is
to consider how operations have worked in
similar situations elsewhere.

For a hauler operation, it is important that
the overall production of the operation is
not limited by the second stage machine.
(As the hauler is usually the highest value
machine, it is important that its utilisation
is as high as possible).

When the probable load type, production
required, second stage haul distance, and
slope and surface qualities of the track
have been estimated, the possible types of
machine can be identified. The process will
usually be simplified by having only a
limited range of machinery available.

Tables 1 and 2 describe particular two
stage hauling situations, compiled as a
guide to how some two staging operations
have worked in eight different situations
with seven different machines. Numbers |
to 7 are situations which have been
observed by LIRO. Number 8 has been
derived from which lists loading and
unloading times and travel times for a
range of forwarders. Unless stated
otherwise, the examples in tables 1 and 2
refer to an approximately flat second stage
route.

REFERENCES
Burrows,T - “The Viability of Two Stage
Hauling in Cable Operations” .LIRA Cable

Logging Seminar, Nelson 1989

Falloon, J , Cummins , T and Evanson, T -

“A Two Staged Mechanised Cable
Logging Operation” LIRO Report (in
press)

Forestry Commission Work Study Branch -
“Output Guide 7 - Forwarders”



McConchie, M and Bennett, D - “The
North Bend System - Operating with a
Tagline” LIRO Report (in press)

McMabhon, S and Wylie, N - “The M.A.N.
8x8 Truck” LIRO Technical Note TN-18

Robinson, TD “Wood Transport Using a
Long Reach Skyline”

Robinson, TD - “Planning Harvest
Operations in New Zealand” NZIF 1995
Forestry Handbook



