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ABSTRACT

The Chico Milled-On-Site Systam (Chico
MOSS) is a combination of a highly poriable
sawmill and “Zig Zag" yarder. Using the Chico
MOSS, logs can be milled into lumber at the
location whare the tree s lalled, without
having to skid the logs of move in heavy
equipment. The milled lumber, which can be
tully suspended, is varded 10 a landing 1000
test or more from tha felled tree. With ihe
Chico MOSS no new roads or skid trails need
to ba constructed 10 access fellad timber

Minimal soll disturbance or damage to tha
residual stand s greated, making the Chico
MOSS an option tor highly selective
commearcial thinning and harvesting of stands
on sensitive sites. The Chico MOSS may be
used in ripanan areas, on archaeological
sites, steap siopes, erodble solls, and n
densaly populated wildland—urban imermix
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reighborhoods where ire hazard reduction,
hazard tree removal, or insect Intestation
controd ks vital for communily satety,

The Chico MOSS is an altemative that should
also be ¢onsiderad on less sensitive sites,
such as when seasonally saturated sods

deny access 1o heavy equipment o in stands
of insect damaged tress where total available
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voluma 15 insullicaant 1o justify convantional
hamnvestng  The Chico MOSS is availablo for
usn in conjunction wilh traditional harvesiing
opartions 1o acoess islands of bmber thal
may ba unavailable 1o gther harvesting
equipman due o unfavorable lopography, o
othar chatruclions

This study demonsirated thal i is technically
teasibla for the Chico MOSS 1o mill and yard
lumnbar on Sa. The aulbors identified saueral
potental modilications o the eguipment that
would maka it more elticient and easier Lo
use. Additional mudes of the Chico MOSS
will b2 neadad to daterming its economic
feasibility

INTRODUCTION
Callomia has many wikdlanid-uiban intermix

(I-Zone) communities located in imber stands
characterizad by closed canopy, dense highly

Rammable suppressad undarsiory,
accumdations of dead woody material, and/
or a species mix atypical of the nalive lores!.
Currant conditions maka these stands highly
suscaptibie 10 nsact attack, diseasa, drought,
and wiidlire  These Ihreats may e madgaied
through vegetation managemeant practices
designed 1o restore stands (0 a sustainable
and non-CAASHOphic fire cCOMposiiion and
structure  Pemewed costs may deter many |-
Zone property owners lom implementing
affective fire harard mitigation on their lands
or on the comman lands within subdivisions,
Ona ol the menods lo reduce the cost of lie
hazard mitigalion s Ing salvage of valuable
commerzial wood products

in many araas of the wildland urban mienmix,
the Current avalabile commaercial approaches
10 lire hazard reduchon ane unacceptable to
tho publbc because of pesiherlics, noise,
traffic, environmental, and salety concems:
Lumber prochuced by tha Chico MOSS from
salvaged trees, whan sold 10 a sawmill or
manutacturer, can provide income that will
delray the cost of fire hazard reduction
prachices 1o |-Zone property owners.  Salvage
projects may nol pay the lull cost of fire
nazard reduction, bul ey may moducs the
out-gi-pockat cosis (0 the landowner

OBJECTIVES

In this siudy the Fire and Ecoayatem
Management project of tha Calilomia State
Unwarsity, Chico Research Foundation was
soeaking 10 ind and Lest methods that will
increase the cost-eflectiveness ol lire and
tarest haaith hazard mitigation n the |-Zone
One of these methods, the Chico MOSS, was
lesiedd on tha Califomia Depaniment of
Foresiry and Fire Protection’s LaTour
Demonsirabion State Forest



FOREST DESCRIPTION

LaTour Demonstration State Forest is a 8,033

acre mixed conifer and true fir timber type
property located at the southem end of the
Cascade Range, approximately 50 miles
northeast of Redding, California. Elevation
ranges from 3,800 leel to 6,740 feel.

MATERIAL AND METHODS

THE CHICO MQOS

The Chico MOSS combines two successful
technologies that have been adapted to
operate effectively in the wildland-urban
intermix. The first is a portable saw mill
designed to be disassembled for easy trans-
portation to remote locations that are inac-
cessible to most other mills. The second is a
continuous-loop monocable yarder, also
referred to as a “Zig Zag” yarder. When used
together, it is possible to fall one or more
trees, move the mill using the “Zig Zag”
yarder 10 the felled trees, mill them into
lumber, and then yard the lumber to a landing
where it is loaded directly onto trailers. Slash
and mill waste may also be yarded to the
landing where it can be chipped or used for
firewood. The processing of slash and mill

waste will reduce net revenues unless these
products can be sold.

After a log is milled into lumber, the portable
mill can then be easily moved to the next log
or tree. Once milling is completed at a par-
ticular site, the mill is yarded back to the
landing, foaded into & pick-up truck, and
hauled to the next site. This harvesting/
milling methed is extremely light on the land.
In the entire process, it is unnecessary to
skid logs or to build new haul or tractor
roads. Soil disturbance is almost nonexist-
ent. Milled boards can be fully suspended
above the ground by the “Zig Zag" yarder to
protect both the wood and the site.

After a log is milled into lumber, the portable
mill can then be easily moved to the next log
or tree.

THE SAW MILL

The portablie sawmill is composed of a frame
that is set up either directly over a log, oralog
can pe rolled into place for milling. A gasoline
fueled powerhead rides on two rails that are
adjusted up or down to precisely determine
one of the two dimensions of the lumber being
produced. The second dimension is
determined by settings on the powerhead that
determine the precise horizontal location of the

Loading cants on 1o a

traller at the landing. The
yarder is mounted on the
pickup in the background.



The powor head contains a droular blade
thal has live carbido culters. The ked is 3716
inches The biade can be sharpenad in five
minutes using a sharpener that comes with
the purchase of the mill. The blade aces nol
naad o be removad Irom the powerhead to
be sharpanad, and because the new modals
are “sloctng stan”, the 12-volt battery can
poweer tha sharpener A wheel attachas Lo
the powerhead aflowing It to be pushed o
most sites. I this is nat feasible, the vanous
compoenents can be armanged 1o enable
processing Hexabiity For example, ropes
can be atlached lo the powerhead lrame,
which la than attached lo the "Zig Zag"
yardar cable, and Iranspored 1o the log, Tha
aaw mill frame and rails ware anached 1o the
cable with twine chokers, The “Zig Zag"
yardar transponed the mill 1o the site of the
lallpd tree. Once the saw mill piecas
rénched the slte they ware cul from the cable
and then the mill was assembidad over the log
1o b cul

To mill lumiber the saw mill opesator engages
the poworhaad which fndes on Iracks thal ane
sal up amund tha log baing milled, miking
silher a vortical or horzont cul. ‘Whan the
powarhaad reachos the end of tha l0g baemng
millact the Dlade s shifled and tha second cut
Is complatad as the powernesd (s pulled
back to the oppesiie end of the log The
opoerator, or 4 second woraer, pufls the board
that has just bean millod and stacks & The
mill is then resat lor tha next cut and the
process 5 repaated

The saw mill lested can manulacture cants
up 1o 6.25 mches by 12 5 inches, and othar
modsss are capable of manufacturing cants
uUp to B.5 inchiss by 17 inches.  Slabbing bars
can ba purchasad which allow the mill to
manutaciure siabs up to 6.25 nches by 50
inches trom the Modael § and B8 5 inches by
60 inches with the Model 8 Thase mills can
manuiaciym mber ol any size thal is less
than the stated maxmums. The standard

mills are able 1o cul 1ogs that are 48 mches in
diameter and 20 feet in length without maving
the end frames.  Much larger loga may be cut
by e mill Diameters ol B' or larger can bo
manuldtured by resawing cams Lo smallar
sizes. For logs longer than 20 leet contact
tha manufacturer o get insiruchons on
methodology Two or threa small diamater
logs can e placad under the frame and
milled in a single salup  Extensions Are
available which permil longer logs o ba
milled.

The "Zig Zag" Is a conlinuous monocable
yarding system, consisting of a senes of
blocks that are hung from trees or spars ina
“Zig Zag” pattern. In the biocks are pulleys
thal have a toothed Hange on the bottom
The blocks are hung from trees with straps,
and cable tension and Inction hald the Dliocks
in place  The biocks do not cause damags 10
the treeg

Thie “Zig Zag" varder was mounted in the
back of a four- whesl dnve, 3s ton pckup
truck thal makes il easy 10 move. The power
source lor the yarding Syslem s a 12
horsapower gasoline fusied engine thal
lums a dium around which tha cabls s
wound The cable s 2 coninuous loop that
= sel al 3 constant spead  The spead of the
Cabdie is afusishie and direction can be
roversed

Lumber, brysh, frewood, of other matenal 5
hung rom (he cable by A bafling-twine chokes
ihat is logped around the matenal and lied 1o
ihe cable with a clove hilch Expenenced
workess quitkly the the clove hitch with one
hand The twine passes through the biocks
and when Ihe malenal besng yarded reaches
tha landing the twine is cut. When necessary
to lully suspand the material being yarded,
both ends of the (lems are tled 10 the cable
with the lwine. The weight the “Zig Zag" can



carry is efiactively imited by what the workers
can lifi, not by the capacity of the machine

Distances of up 1o 1,000 leet were reached
but grealer distances are feasible. Tha "Zig
Zag" yarder can be 58t up 10 operale on very
steep ground, over wel Eas, and uneven
lemain  The yamer & guick 1o assembla and
disassambile One thousand (1,000) ool
@youts can be ngged n twi hours,
dapending on tha temsn and density of the
vepetation.

RESULTS

Tha portabis mill was easy o move with the
“ig Zag” yarder  Milling of iogs on ratatively
Hat, even ground procesadad withoul difficulty.
Whera logs were localiad on side-fals it was
necassary o suppon the lower legs of the
frama. Providing additional suppon to the
lower legs was Bme consuming, resulling m
decreased productivity The frame is
designed for level ground. Logs were miled
mid lumber on sfopes ranging from O ic 10
parcent
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A protessonal tafler s essennal for
productivity Felling of trees to achievea he
mios) fayorable e mduced fime spant in
prepanng he log and setting up e mell
Froducton was most efficant whan the
lumber was cut, stacked, and than yarded
The yarcing of lumber 35 1 was milled
required an addtional employes at (ha
landing, resulting in increased costs.

The "Zig Zag™ y=mer was capable of
iransporting over 250 peces ¢f lumber an
an asghd hour shill by & crew of 3 was 2,000
board fest (2 MBF) of 4 75 inches by 3235
inch cants. Produchion is defined as milfing,
yarding, loading on 10 a lraller, hauling ©0 3
siapng ares and then re-stacking with
shckers

The larpes! Iog melied was 3 42 mch diameder
sugar pange, and the smabes! was
appraamataly 10 inches in dameter.

Two ways 10 improve productivity wers
wiertified The first was 10 improve e Saw
mill frame (0 reduce the time equined 10 leval




it on steep slopes.  The second would De 1o
purchass a second frame and have il
assembled by one clow person gver the next
iog 1o be milled, reducing down time for set
up

LUMBER SALF

The lurmnber milled was sold o a commercial
saw mill in Redding. Calfornia. 11,2 MBF of
cants were sokd for re-sawing and
processing  The Readimg sawmill produced
i tolal of 9.5 MBF of lumber, and §1.581 in
revanue  Further studies are naedad to
detarming the economic viability of the
MOSS

COSTS

Tha basic sawmill used in s study, ine
Lucas sawmlll, comes with an 18 H P engine
and Il costs aboul $8.695 The larger model
has & 25 H.P angine and it salis lor aboul
$0,495 Both of these modpls have electrc
starts. The cost of a “Zig Zag™ yardng
syslam s approsimataty $20,000, withoul the
pickup 1o transpon (L A single “Zig Zag”
syslom could yard lor several milis, in close
proxirmity

BECOMMENDED IMPAOVEMENTS
Dunng his sludy several ways 1o improve
the afficiency of the operation were
Idontitied:

11 Usip mone than one saw mill to raduce
chown tima

2) Devetop an aflicsont sorting, grading, and
binding method for use at the staging
area.

3} Develop a marketing plan for the
peocuct. Lumber milind will lypcally be
mixgd specias and dmansions, in small
volumos A lores! producis cooperalive
séring a numbear of mdapandent owner!
opamions may De the most appropnate
markating mrangement.

SUMMARY AND CONCLUSIONS

The sawmill and yarder combination used In
this study, called the Chico Milled On Site
System (Chico MOSS), was able 1o mil
lwmber at the stump and yard it to a landing
1,000 ieet away withoul impacting the soll or
the residual stand. I 18 technically laasibie
far the Chico MOSS to recover lumbar from
trees within tha wildland-urban intermix, on
residential properies and othet sensitive
sites  Further testing is nesded 1o dalaming
the linancial leasibility for varous seltings.

The ferm “Chico MOSS™ was developed by
Profassor Ron Hodson of Chico Slale
Universily and does nol refer o any parficuiar
brand of sawmill or yarder, it 10 2
combinalion of the 'wo lvpes of equipment

Wrwie CDF chose 1o use the Lucas Sawrrill
provided by Bailey's lor ihvs study there are
sgveral other companies nal produce a8
Samular proguct capabie of e same work,
Oregon and Maotwe Manufacturny Company,
Troutdale, Oregon are WO exampies.

Support for this proved! came from the Califormia
Deparirment of Forestry and Fre Protection;
Calitorrea State Umversdy, Chico Research
Foundahon, and Balley's. www balleys-
onlne covn, Who prowded the aquipment  for
Ihe experiment. This cooperalion does nol
constitule an endorsemeant of the product by
thr State of Canforma
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