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ABSTRACT

Over the pad twoyears, VFF has been developing its circular Community -Based Forestry M odel
in which members of the forest community—including landowners, foresters, loggers, and the
forest itself—reap increased benefits from ecologca forest management. Between January,
2001, and August, 2002, we participaed in seven high-profile construction projectsthat
demonstrate avariety of waysthat trees from the VFF certified pool of well-managed forests
were converted through loca vaue-adding processes into finished products.

VFF sought to redize five goals in carrying out these research and demonstration projects: to
maintain or enhance the ecolog cal hedth of theforest; to provide sound economic returns to
family forest owners from ecologca forestry; topay high-quaity fores sewards excellent
wages for excdllent work; to utilize existingloca businesses and servi ces to the maximum extent
possible; and to deliver high-quality, branded products and services on timeand at attractive
prices.

VFF made substantid progress in achieving all five community -based forestry goas. As aresult
of the demonstration projects, VFF gained insights into itswork in the forest, vaue-adding
sector, and marketplace. VFF reached 29 conclusions that will inform its continued efforts in
promoting community -based forestry .
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INTRODUCTION

Vermont Family Forests (VFF) exists to conserve the hedth of the forest community and, when
appropriate, topromotethe careful cultivation of local family forests for community benefits.

M uch of VFF swork focuses on nurturingthe three great conservers of private forestland—well-
informed stewards, sound economic returns from ecolog ca forestry, and acommunity-shared
land ethic. As anon-profit organization, VFF addresses the informationa needs and economic
constraints of family forest ownersin five primary ways:

Creating educational resources.

Thethree great conservers of family forests are well-
informed stewards, sound economic returns from
ecolog cd forestry, and acommunity-shared land ethic.
VFF provides information—to landowners, vaue-
adders, and customers—that promotes ecolog ca
forestry.

®% management practices.

§ -~ VFF works with landowners and resource managers to protect

~ and enhancewater quality, siteproductivity, and native biological
diversity, and limit invasive exotics whil e meeting owners’
management objectives.

Providing affordabl e access to independent, third party green
certification.

VFF monitors and certifies the entire process—from management
of standingtrees through vaue-adders to the customer. That way,
our customers know tha every piece of Family Forest® lumber
comes from hedthy forests and rewards careful stewardship.

Testing and demonstrating methods for adding value to
forest products from VFF's pool of certified forests and
returning more of that value to theland and the stewards of
theland.

Each demonstration project can be thought of as afull circle,
beginning and ending with the forest and its surrounding
community. VFF’ s demonstration projects have imparted
vauabl e knowledge about how to make such community -based
forestry work, economicaly and ecologcally.

Building recognition of the Family Forest® brand.

When a customer buy s Family Forest® wood products, they
know that the wood came from forests where ecolog cally
sustainable forestry ispracticed, that landowners and loggers
were pad farly for ther forest products and excd lent work,
and that local value-adding kept money in our local
communities.




Over the pad severd years, VFF has been developing its Community -Based Foresry M odel
(Figure 1.) In the process, we have looked into avariety of ways tha trees fromthe VFF
certified pool of well-managed forests could be converted through locd vaue-adding processes
into finished products and then utilized in highly visibleloca projects. One of VFF s initid and
most visible efforts in this regard culminated in the construction of Bicentennia Hall a

M iddlebury Collegein 2000. A comprehensivereport on the® Bi-Hal” project was published by
VFF in 2001 and is available upon request.

VFF' s Community-Based Forestry M odel
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Figure 1. VFF's Community-Based Forestry Moddl.

Duringthe past twoyears, VFF has conducted severd additional forest management and loca
vaue-adding projects that have built upon the learningfrom Bi-Hall. For many of the projects,
VFF made apoint of identifyingother local, nonprofit organizations and educational institutions
as customers. Theseprojects provided VFF with important information on forest management,
vaue-adding, and marketing, while aso providing benefits to our locd community. This report
summarizes these projects and attemptsto distill the learning they generated.



GOALSOF THE RESEEARCH AND DEMONST RATION PROJECT S

In al of these resear ch and demonstration projects, VFF has @temptedto accomplish the
following

1. Maintain or enhance the ecolog cal hedth of the forest.

Aldo Leopold said that “land hedth is the capacity for self renewa” and that “ conservation is our
attempt to understand and preserve this capacity.”* Leopold suggested that there are four key
indicators of ecological health:

water quality

site produdivity

native biolog cd diversity

invasive exotics

Vermont Family Forests has adopted 36 practices, based on sound research, for accessing and
managngthe vegetation in family forests. When fully implemented, they arevery effectivein
preservingtheland' s capacity for sdf-renewal. VFF aso created the Ecoforestry Fund toprovide
financi a assistance to landowners for improving compliance with VFF' s forest management
practices.

2. Provide sound economic returns from ecolog cal forestry to family forest owners.

One of the primary ways tha family forest owners derive economic returns from their forestry
investments is from the sale of timber. M o4 family forest owners sdl their timber as standing
trees or “ gumpage.” The returns from the sale of stumpage into undifferentiated commodity
markets have not generated much vauefor family forest owners. The Vermont Forest Resource
Plan 1999-2008 recognized this fact when it stated, “ Even though stumpage vaues have
increased, many landowners still cannot obtain adequate compensation from harvest to cover the
costs of timberland ownership.z” In 1997, for example, stumpage represented less than 3% of the
tota value of forest produd shipments.

VFF isidentifyingway s of making ecologically sustainableforestry apayingproposition for
forestland owners. These collaborative efforts involve locally addingvaueto forest products and
then sending more of that vaue back to thefamily forest owners. We describe this concept in
shorthand as “ 2X Sumpage,” to reflect our commitment to increasing substantidly the financia
return forestland owners recelve from forest stewardship.

3. Pay forest stewards—includinglogging operators and consulting forester s—excaellent
wages for excd lent forestry work.

Ecolog cd forestry requires more attentionto such non-timber elements as access networks, site
productivity, naive biologicd diversity, and the gatus of invasive exotics. This extraattention
can take substantialy moretime and effort than traditiona, timber-based forestry services. Some
consulting foresters still get paid based on apercentage of the timber they grow, mark, and
harvest. This economic bias toward timber management can set up conflicts withthe non-timber,

! Leopold, Aldo. 1970. A Sand County Almanac with essays on conservation from Round River. Ballantine B ooks,
New Y ork.

2 Vermont Department of Forests, Parks, and Recreation. 1999. T heVermont Forest Resources Plan 1999-2008: A
Forest That WorksFor All. VT FP& R, W aterbury, VT



non-paying aspects of ecological forestry. It is essentia that sources of revenue befound to pay a
fair hourly wage for the additiona services required of consulting foresters.

Loggers aretypicaly pad based on the volume and value of products they remove from the
forest. Inthese circumstances, loggers earn the best income when they harvest the largest
volume of high-vauetreesin the shortest time passible. This arrangement gives loggng
operators little economic incentive to avoid residud stand damage, to carefully lay out and
construct the trangportation network, andto operate and close the timber sale properly.

Ecolog cdly sugainable logging requires more care, takes moretime, and costs more, often as
much as sixty percent more than loggers currently receive. Paying loggers afair wage through a
performance-based sy stem would be better for the forest.

If the relationships amongthe forest, forest landowner, logger, and forester are mutua ly
beneficid and col laborative, built on long-term commitments, and involve fair compensation,
there will beampleincentivefor al participants toperform at highly effective and efficient
levels. VFF refers to the effortsto pay about sixty percent more for high-quality logging and
about twenty percent more for expanded consulting forestry services as “ 1.6X for loggng’ and
“1.2X for foresry” respectively.

4. Utilize existinglocal bud nesses and services—induding truckers, sawmill s, wood
drying kilns, and secondary wood product manufacturers—to the maximum extent
possible.

Vermont has alongtradition of forest management. M any local loggers, foresters, and other
natura resource managers are extremely well versed in forest management. All of the services
required to inventory forests, develop and implement forest management, and then overseethe
conversion of standingtimber into graded logs on a landing exist localy .

Vermont aso has a longtradition of local, forest product vaue-adding. M any of the services
required to convert logs into high-quality, finished products—such as kiln-dried, graded lumber
and mil lwork—still exist locally. The existing system is alinear onein which landowners
generdly part company withtheir forest products as ganding trees or logs that are sold into an
undifferentiated commodity market. The existing sy stem aso has many “black boxes” where
money is often made by “straegc position” rather than by actua “vaue adding.” Establishing
loca networks based on collaborative, mutualy beneficia, and financially trangparent
relationships among the forest, the forest gewards, and loca vaue-adding enterprises would
appear topresent somered opportunities especialy for theplay ers who own or geward the
forest.

5. Ddiver high-quality, branded products and services on time and at attractive prices.

Customers areincreasingly expressing support and preference for forest productsthat come from
well-managed, locd forests. Tha support may even translateinto awillingness topay aslight
premium in some circumstances. However, it is more likely that the market will be availableif
and only if ahigh-quality loca forest product could be delivered on time and at an atractive
price. One of the goals of the demonstration project was to deermineif loca vaue-adding
networks could be assembled and managed to produce high-quality productswithin afavorable
timeframe and a competitive prices. Another goa was to begn to develop some dlegianceto
the Family Forest® brand.



PARTICIPANTS

M any individuas, non-profit organizations, and businesses from our local community and
bey ond participated in the experiments and demonstration projects (M g 1). Thefollowing
summary gives a glimpseinto this diversity.

In The Family Forests

Therewere atota of nineteen loca |andowners, foresters, and loggers who participaed in VFF's
experiments and demonstration projects in 2001-2002.

TheForeds
Ten VFF-certified forests, including one municipa forest, were involved with the demonstration
projects (Table 1). Theseforests ranged in size from 24 acres to 1740 acres. Half the properties
were 65 acres or | ess. Nineforests werelocated in Addison County and one was located in
Chittenden County.

L andowner(s) ITown |Forested Area |H arvest area |Timber Sales |H arvest Volume
(acr es) | (total number) (board fest)
David and Louise Brynn Bristol 24 1 1 92(Q
Hardscrabble Associat es Bristol 65 14 1 10,020
Jake and Holly Calery Starksboro 1740 35 2 43,064
Karen and Ron M cEachen Bristol 42 26 3 13,101
Little Ireland Forest T rust Starksboro 47 32 1 236
Middlebury College Ripton 388 47 2 43,729
Mike and Katharine Quinn Ferrisburgh 102 7| 2 3,340
Shelburne Farms Shelburne 401 0 0 g
Starksboro T own Forest Starksboro 288 <1 1 184
T om and Wistar Rawls M onkton 62 1 1 1545
Totalg 163 14 116,135

Table 1 VFF landowners participating in research and demonstration projects in 2001 and 2002.

Foreders
Three professiona foresters wrate forest management plans, marked the timber, and
administered the timber sales. They were Joe Nelson of Upland Forestry, Steve Weber of
M iddlebury College, and David Brynn, Addison County Forester and VFF Founder and Director.
Threelandowners wrote their own forest management plans and marked timber for harvest with
assistance from the County Foreser. All timber harvest siteinspectionswere conducted by
David Brynn.

Loggers
Seven loggng operators harvested the timber. John Anderson of Ripton had acrew of up tothree
and operated with horses and asmall bulldozer. Bill Torrey of West Bolton generdly worked by
himself operating a Timberjack 331 skidder to skid logs and a John Deere 450 bulldozer to
bunch logs and to improve the access network. Richard Lavigne of Milton operated similar
equipment. Len Schmidt was ahorse logger who worked part timeat tha business. M ichadl
Quinn, alandowner, operated his own woodlot with a John Deere four-whed drive farm tractor
after buildingan excellent sysem of trails. Seve Weber assisted with thefdling, limbingand



bucking on one timber sale and post-harvest work located on M iddlebury College lands. Allen
Noble, of the Sarksboro Forest Board, harvested the sugar maple used in the Sarksboro Library
Project.

L &ft: Logger Bill Torrey endcoats logs with Anchorseal to
prevent checking.

Above One of John Anderson’ s crew members works with a
team of draft horses to remove timber for Middlebury
Colleg€ sRoss Commons

In The Value-Adding Sector

There were 16 firms that added valueto VFF logs. The services they provided included trucking,
sawmilling, sortingand grading, lumber drying, and secondary manufacture. Half of these
businesses were located in Addison County and ninety -four percent were located in the Lake
Champlain watershed. Only one value-adding business was located outside of Vermont.

Trucking
S x businesses provided trucking services (T able 2). Two of these were logtruck operators.
Gagnon Lumber provided flatbed tractor-trailer services for lumber produced both by their own
mill and by other mills. Two gperators provided trucking using pickup trucks and flatbed tralers.

Equipment
Ha Saunders M onkton 1 ton flatbed truck and trailer 5.0 mbf lumber/load 2.8
Bob Growney Shoreham ¥4 ton pickup and flatbed trailer 2.5 mbf lumber/load 15
Paul Fournier Hinesburg T ri-axle log truck 4.8 mbf logs/load 41
12.0 mbf
Joe Gagnon Pittsford tractor w/ 40 flatbed trailer lumber/load 66
\W eston Pulpwood Saes |[Essex Center [Tri-axle log truck with pup trailer [7.0 mbf logs/load 11.1
\W oodsW ork Lincoln % ton pickup and 16 ft. trailer 1.2 mbf 2.0

Table 2 Truckers participating in VFF sresearch and demonstration projects, 2001-2002.
Sawmills

Three portable sawmills and two stationary sawmills participated in the demonstraion projects
(Table 3). All three portable sawmills were Wood M izer® brand. T he portable sawmills were set

10



up onthelandings of three of the family forests. In two timber saes, logs weretrucked to a
portable sawmill operated inside a Quonset hut. Thisprovided the operator with pratection from
the weather and better gorage for the lumber. One stationary sawmill was located in Pittsford,
Vermont, and included acircular head saw and aband re-saw. The other stationary mill was a
circular mill located in Sarksboro that saws primarily low-grade softwood.

Sawyer L ocation Equipment Capacity |Approx. Qty.
(MBF/day)Milled (MBF)
Bob Growney Shoreham \W oodmi zer portable sawmill 0.75 22
South M ountain Sawyers  [Bristol \W oodmizer portable sawmill 0.79 1.5
\W oodsW ork Lincoln \W oodmizer portable sawmill 0.79 1.7
Gagnon Lumber Pittsford Stationary circular head/ band resaw 10.00 61
P & P Sawmill Starksboro  [Circular mill 3.00 -2

Table 3 Sawmills participating in VFF’ sresearch and demonstration projects, 2001-2002

Kilns

L eft: Bob Growney
saws VFF lumber
with W oodMi zer
portable sawmill
set up in a Quonset
hut.

Right: VFF logs
after debarking at
Gagnon Lumber.

Sx diff erent businesses provided dry kiln services for these projects, including three
conventiona kilns, two dehumidification kilns, and one vacuum kiln (Table 4). Four of these
kiln operations had capacity under 5M BF andtwo were very large with capacity over 50 M BF.
Two of the small capacity kilns were operated by VFF landowners in Addison County, and the
other 4 kilns were located between 50 and 150 mil es from Addison County .

Kiln Capacity| ApproxQty.
[ | (VBF) [Handled(MBF

CaedoniaKiln Corporation |St. Johnsbury conventiona kilns 400.9 39.2
\W oodsW ork Lincoln el ectric conv entiona kiln 1.0 0.4
J. H. Lumber Products Northfield wood fired conventional kilns 8.2 1.5
Belgian Woodworks Starksboro dehumidification kiln 1.0 0.7
S.AW. Mill Morrisville vacuum Kkiln 2.0 1.4
Brian Sutton Ltd. Hemenford, Quebec |dehumidification kiln 50.0 10.5

Table4. Kilnsparticipating in VFF s research and demonstration projects, 2001-2002.
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Secondary Wood Product Manufacturing
Five woodshops processed kiln-dried lumber into finished wood products in these experiments
(Table5). Threeweresmall, locd, diversified shops that produced avariety of products rangng
from rough-sawn panel blanks to finished cabinetry, furniture, and millwork. Thetwo more-
distant shops were both flooring manuf acturers. One was located in Wolcott, VT and the other
in Hemenford, Quebec, Canada. The decision to use the shop in Quebec was based on a
combination of pricing, timing, reliability, and qudity. Thelargest volume of lumber was
handled by Tioli, Inc. in Middlebury. Tioli processed over 21,000 board feet into finished
celing pandlingin atwo-person shop.

Secondary Product [ ipti \Workforce [Approx. Vol
Manufacturers employees) Handled (MBF)
Stark M ountain W oodworking [New Haven diversi fied high-end millshop 7

Tioli Woodworking M iddlebury small diversified shop w/ moulder 2 21.3
John Hancock Lumber \W ol cott [flooring manufacturer 2 1.5
Belgian Woodworks Starksboro small one-man shop 1

Brian Sutton Ltd. Hemenford, Que.|flooring manufacturer 2 10.5

Table5. Secondary manufacturers participating in VFF s research and demonstration projects, 2001-2002.

In The Marketplace

VFF's customers included M iddiebury College, the Lake Champlain M aritime M useum, the
Shelburne M useum, Gagnon Lumber Company, theTown of Sarksboro, and aloca
homeowner. The demonstration projects required many different end products. These ranged
from rough, green lumber to finished, hardwood flooring, and from post and beam barns to
wooden boats Theprojects ranged in size from 140 to 32,000 board feet. Speciesincluded
American beech (Fagus grandifolia), black birch (Betula lenta), hemlock (Tsuga canadensis),
red maple (Acer rubrum), sugar maple (Acer saccharem), white birch (Betula papyrifera), white
o0ak (Quercus alba), white pine (Pinus strobus), and yelow birch (Betula alleghanyensis).

LaForceHall at Midd ebury College
LaForceHdl was, by far, the most involved VFF research
and demonstration project of 2001 - 2002. It included 5
timber harvests tataling 58,000 board feet. Vdue-adding
processes included 3 sawyers, 4 dry kilns, 4 millwork
shops, and produced dozens of produds, including
seguence-matched beech flitches for diningroom panding,
rough lumber in 4 species and 4 thicknesses for usein
kitchen cabinetry and interior millwork, and tongue-and-
groove hardwood flooring. A very significant “ product” of
this experiment was providing project architects with a
clearer understanding of how their design decisions can
impact forest ecology . For example, when architects
understood the ecolog ca and economic implications of
specifying“ clear cherry,” they dtered their specifications
Origina ceiling specifi cations for LaForce Hall would have necessitated speciad milling in Wisconsin. With VFF’s

input, architects altered speci fications such that Tioli W oodworking of Middlebury could produce the 23,000 board feet
of ceiling panels.
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. ol "7 toincludeavariety of grades of beech and birch.
This dlowed the project to uilize much more of
what the foress werewillingto yidd. It dso
made it possible to use character-marked birch
and beech from local forests rather than clear
wood of unknown origin.

Architeds origindly specified cherry veneer for thewall panelsin
I the Eleanor Ross Lounge, which would have necess teted out-of-
. state harvesting and manufacturing. VFF hel ped themexplore
altematives. As areault, Shorehamsawyer Bob Growney milled
beech logs into 3/8” flitches, whidh carpenters epplied as
horizontd pandingin the same order they weresawed, revealing

to observant vistors how grain patterns change within thetrees.

Recycling Center at Middlebury College
Using spruce from M iddlebury College's own land, VFF
facilitated harvesting, sawing, and kiln-drying of 16,000
square feet of rough-sawn board and batten sidingfor a
new recyclingfacility for the College. The purchase
order for the material wasn't received until October 16.
Fortunately, an unusualy dry fal permitted harvestingto
begin immediately, and the kiln-dried sidingwas
ddlivered to the paint contractor for pre-priming 6 weeks
later.

Carpenters apply VFF board-and-batten spruce siding to Midd ebury
College sRecycling Center.

English Barn at Shelburne Museum
The Endish Barn is apost-and-beam
building built at the Shelburne M useum
in Shelburne, Vermont. The barn
required approximately 8,500 board feet
of freshly-cut hemlock timbers of
excd lent quality . Thetimbers ranged
from 6 to 14 inches in diameter and from
810 30 feet inlength. In this project, the
logger was provided with the actua cut
list for the barn to guide him inlog
bucking and to minimize waste. All
timbers were sawn by aWoodM izer
band mill. Thetimbers werejoinedby a ° . —_— .
crew of carpenters under the direction of Ted Ingraham of Ferrisburgh and then assembled and
raised on oneday by over 100 volunteers.
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Scillyldand Rlot Gigsat the Lake Champlain Maritime Museum
For severd years, the Champlain Longboats Program of the L ake Champlain M aritime M useum
has helped e ght student boa-builders and their teachers construct 32-foot, six-oared pilot g gs.
Each pilot ggrequired about 3000 board feet of lumber from several very largeand very clear
white pine and white oak trees. Since
2000, VFF has been involved in
supplyingthewood for theggs and
providing the studentswith a brief
. introduction into theprinciples of
4 ecologcd forestry. VFF coordinated the
' timber sale, sawmilling, and trucking.
After five months of construdion, each
~ of theprojects has culminated in the
dedication, launching, and rowing of an
expertly -crafted and smartly -painted
boat at the Basin Harbor Club in
Ferrisburgh. All of this to the cheers of a
large and supportive, loca crowd.

M aster boatbuilder, teacher, and mentor Nick Patch of the Lake Champlain Maritime Museum guides his student
boatbuilders as they row theTriton, a 32-foot pilot gig built with VFF W hite Oak and W hite Pine.

Sailing Cand Schooner at the Lake Champlain Maritime Museum
The Lake Champlain M aritime M useum has launched afour-year project to congruct areplicaof
asalling canal schooner that once moved goods across Lake Champlain and down the Champlain
Cand to the Hudson River. Thereplicaof the 1862 Class schooner will measure 14 feet in beam
and 88 feet in length when completed and will be constructed out of white oak and white pine
timbers. To date, VFF hasprovided the LCMM with 1,589 board feet of hemlock that has been
used to construa afull-size cross section of the schooner. In addition, VFF has provided white
oak decking materials and low grade hardwood cribbing VFF has aso assisted LCMM in
locating sources of high-quality white ogk as far away as Virgnia

Hardwood Flooring Proj ect
Theflooring project was an experiment to test the feasibility
of usingthe wood from low-grade hardwood sawlogs to
produce high-quality, kiln-dried, Family Forest® brand
flooring. This was asupply-driven project in which one
landowner salvaged ice-storm damaged trees and another sold
otherwise unmarketable materia culled duringascheduled
timber stand improvement. Beech, yelow birch, black birch,
and sugar maplewereall used. Logs were sawn at one site
with aportable sawmill, trucked gpproximately 50 milesto a
certified dry kiln, trucked another 50 miles to acertified
flooring manuf acturer, and returned to Bristol to besold. A
large portion of the materia was purchased by aLincoln
family to instal in asingefloor, and the remander was used
inavariety of smaler VFF projects.

Thisfloor, amix of Family Forest beech, birch, and maple, illustrates
how |ow-grade sawlogs can be conv erted into high-value flooring.
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Starksboro Town Library
Thisproject provided trim for bookcases in the Starksboro Public Library using maple harvested
in the Sarksboro Town Fores. Twothird- and fourth-grade classes from Starksboro’'s
elementary school visited the Town Forest and collected dataon trees to be selected for harvest.
The sdlected tree was then harvested by members of the Sarksboro Fores Board, which
oversees the management of the Town Forest. The sawing, kiln drying, milling, and cabinetry
were either performed by businesses located in Starksboro or by businesses owned by Starksboro
residents.

L eft: VFF Founder and Executive Director David
Brynn evauates Starksboro town forest hardwoods
with Starksboro third- and fourth-graders.

Above Louis Dupont of Stark Mountain

W oodworking buildslibrary shelving usng lumber
from the sugar maple selected by students.

RESUL TS AND DISCUSSION

The purpose of al of the projectswas to gain information on the convasion of
standing trees from VFF's certified forests—using local infrastructure to the
maximum extent possible—into high-quality forest products that would meet or
exceed customer expectations. VFF was paticularly interested in seeing if enough
value could be created through architectural design and local value-adding
processes to pay the full costs of and provide an attrective return from ecologically
sustainable forest management. Although interrelated, the key eements are
described separately.

Ecol ogically Sustai nable Forestry

VFF has identified 36 forest management practices desi gned to protect water qudity, site
productivity, and native biolog ca diversity while accessing and managingthe vegetation in
VFF’'s certified forests. All owners of land in VFF s pool of well-managed forests have agreed to
manage their forests in accordance with thosepractices.

Successful forestry starts with a sound forest management plan. The sandard for forest
management planning on family forestsin Vermont has generaly been established by Use Vaue
Assessment Program (UVA). In exchange for properly managngtheir land for timber, UVA
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landowners are taxed on the timber use value of their lands. UVA management plan
requirements were designed primarily to address timber. UVA plans require information on area,
site class, access distance, stand history, fores type, mean stand diameter, tota basd area,
acceptable growing stock basal area, and stockinglevels and/or size class distribution. Non-
timber vaues such as access, water qudity, siteproductivity, native biolog ca diversity, the
status of invasive exotics, and rare and/or unique natura communities are not necessarily
addressed in forest management plans for UVA.

M any of the parcels origndly enrolled in the VFF-certified land base had acceptable UVA plans
but not comprehensive plans necessary for practicing ecological forestry. VFF adopted atimber
management plan template to addressthese shortcomings. One condition of VFF s origind
certification was that dl management plans be upgraded to the VFF management plan. All new
parcels now follow the VFF planning template, and plans for existing VFF parcels are currently
being revised accordingto the template. Eighty percent of theparcels involved in the VFF
research and demonstration projects had forest management plans tha followed the VFF
template.

It isfair to say tha consulting foresters—with afew notable exceptions—have been less than
enthusiastic about modifyingther forest management plans sothey more closdy follow the VFF
template. A variety of reasons may account for this. Consulting foresters are reluctant to change
because the existing sysems arein place and have worked well for them. Another reason may be
alack of familiarity with such variables as determination of alowable cut based on site
productivity, analysis of existing access to determine compliance with the Acceptable

M anagement Practices, invasive exotics management, and mapping of naturad communities.

VFF conducted a scoping session with consulting foresters and other natura resource managers
to determine, among other things, what could be done to encourage more comprehensive forest
management planning. The consultants generally agreed with the content of the VFF plans. They
requested that software be developed to facilitate dataentry andplan preparation. They aso
suggested that amode plan be developed and distributed. VFF has developed forest
management planning software and is currently tegingit. VFF completed the management plan
for the Sarksboro Town Forest usingthe VFF template, and thisplan has been distributed to
severa consulting foresters and natura resource manager's.

The consultants also suggested the need for more training in multi-resource forest inventory
systems. VFF has worked with four local, consulting foresters to familiarize them with FOREX,
the comprehensive forest inventory sysem used on Vermont state lands. VFF has aso revised
slightly the Vermont FOREX data collection sheets to insure that thereis away to cgpture al of
the information needed to fully completethe VFF template.

VFF reviewed timber harvesting plans and conducted site visitsprior tothe inception of al
timber harvesting operations. Thetimber harvesting plans list landowners, loggers, purchasers,
and consulting foresters. They adso describe stands to be operated, marking guidelines, specid
features or considerations, marked volumes to be removed, and compliance with the VFF timber
management checklist. Approved harvesting plans aso serve as the timber harvesting certificate.

Five of theforests involved in VFF' s research and demonstration projects were enrolled in the
Vermont Use Value Assessment Program (UVA). The silviculture included individual tree and
small group selection as well as one operation that included small patch cuts up to one acrein
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size. Uneven-aged management methods were prescribed for al of the harvested aress. The
uneven-aged method for forest management is often aigned we | with family forest ownership
objectives. However, the existing guides can be difficult to apply and even more difficult to
monitor. An uneven-aged sy stem based on arearegul ation might help this situaion. VFF has
begun work on this, and copies of the draft document are available upon request.
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Soecid considerations for the timber sales included:
winter only harvesting
specia care on steep skid trall segments near permanent streams
use of non-petroleum, plant-based bar and chain oil to reduce groundwater pollution

Oneof VFF's standard practices is to review management plans and forests for unique natura
communities—includingthoseranked as “ very rare’ or “rar€’ or havelittle or no evidence of
prior management or human disturbance—prior to harvest. Naura community mapping gves
forest dewards a better underganding and appreciation of the ecological functions and vaues of
their particular forest withinthe larger landscape. Natura community mappingin Vermont is a
relatively new practice. The primary resource on the subject, entitled Wetland, Woodland,
Wildland: A Guide to the Natural Communiti es of Vermont (T hompson and Sorenson) was
published in 2000. VFF has developed afive-step pratocol for natural community mapping and
is currently implementing that system for new and existinglands in its certified pool.

All family forestswith proposed commercial timber werereviewed and, with one exception, no
unique natura communities were identified. Whil e reviewingone proposed timber sae, VFF
identified an areathat was arare (2) naturd community in Vermont. VFF helped organize a
comprehensive ecologica exam conducted by M arc Lapin, Forest Ecologst. VFF aso sponsored
asymposium at the unique site, owned by VFF landowner Shelburne Farms, to explorethe
subject. Thelandowners heeded L gpin’s advice and decided not to proceed with the harvest. The
area has since been designated as an “ ecological reserve” by the landowners. VFF prepared a
brief report on thisthat is available upon request.

Theremaningtimber saesinvolved four naturd community types: Northern Hardwood Forest,
M esic Red Oak-Northern Hardwood Forest, Hemlock-Northern Hardwood Forest, and Hemlock
Forest. All communities wereranked as $4 or S5 meaningthey are “widespread in the gate’ and
bore evidence of prior management. These areas were therefore not additionaly reviewed by a
forest ecologist. Within each timber sale, efforts were madeto identify and then avoid small, yet
ecolog cdly important, naturad community inclusions such as seeps and verna pools.

VFF used apog-harvest review processto assig in the determination of compliance with the
VFF Timber M anagement Checklist. The pogt-harvest review is not intended to be staisticaly
vaid. Its primary purposeisto gvethe reviewer athorough and sy gematic checklist to help
identify areas wheretherewas lack of compliance with the checklist.

Thetimber sdes wered | rd aively smdl, ranging from 184 board feet to 31,765 board feet
(Tablel). Harvest acreage ranged from 1 to 47 acres, with the average timber sale covering
about 12 acres and yielding 8.3 M BF. Forty-two percent of the operations were conducted under
frozen winter conditions. The remainder were conducted under (exceptionaly) dry summer
conditions. Table 6 summarizes the characteristics of VFF-certified timber harvests during 2001-
2002.

In generd, thetimber harvesting operations had avery high leve of compliance with the VFF
checklist (Table 7). Soil disturbance and residud stand damage were very limited. None of the
operations had gully erosion and only 20% of the operations had any rill erosion. None of the
operations involved whole tree harvesting, clear-cutting, the use of synthetic pegticides, residua
stand damage over 10%, or harvesting on slopes over 60%.
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Characteristic Mean/extent [Range

Number 14
T otal voume (board feet) 116,135
T otal acres 163
Size (acres) 11.6 1-47
\Volume (board feet) 8295 236 - 31,765
Number of operations with extremely rare, very rare, or excelent examples of natura None
communities
Snag and den trees left per acre 6 4 — 7
L arge down wood left per acre 7 2
W hol e tree harvesting conducted None
Clear-cutting None
Logging in geep areas (over 60% slope) None
L ogging conditions:
Frozen winter only operations 42%
Dry summer only operations 50%
Frozen winter and dry summer operations 8%

Table 6. Characteristicsof VFF-certifiedtimber harvess compleed in 2001-2002.

Forest Management Practice Mean Compliance L eve (%)
VFF
Truck Roads
Grade not over 10% for more than 300 feet 9 87
Permanent road erosion control structures 28 75
Skid Trails
Grade not over 20% for more than 300 feet 97 96
Erosion control structures 20 73
Types of erosion
None or sheet 100 100
Rill (1-6") 20 2Q
Initial gully (6-127) 5 d
Marked gully (12-24") 5 d
Advanced gully (+24") ( d
L og L andings
Locate on level slopes and stable ground 75 40
Avoid location in protective strip 81 100
Grade to prevent sedimentation 85 100
Residual stand damage less than 10% 64 100
Prof essional forester involvement 77 100
Forest management plan 56 100
Timber marking 71 100
Road and trail design 51 100
Closeout 59 100

Table 7. Compliance level of truck roads, skidtrails, and log landings with the Acceptable M anagement
Practices (AMPs) on VFF timber harvesting operaionsin 2001 and 2002 compared to Vermont* timber

harvesting operations.

Thetrangportation networks were tended fairly well. In al cases, bulldozers were used to instal
waterbars, fill ruts, and clear ditches duringand/or upon completion of the commercial timber
harvests. However, better design is still needed to reduce skid trail and truck road grade. Several
harvesting operations had existing roads that originated in adjacent property and, though steq,

19



they could not be relocated. M anagers consistantly maintained and improved erosion control in
these areas. On one VFF property, erosion was prevented on atruck road segment that was too
steep by carefully maintaining 27 broad-based dips during the course of and upon completion of
thetimber sale. M ore drainageis also needed on skid trails and truck roads to reduce the
patentia for soil erosion and stream sedi mentation.

Although loglandings were consistently located outside Sream protective grips and were well
graded to prevent erosion, severa landings were located on slopes of 6% to 10%. The AMPs
suggest that log landings be built on level or gently sloping ground. Although the involved slopes
were slightly more than would have been optimd, theloglandings in the VFF demonstration
projects were smal and stable and had little detectableimpact on water qudity or wetlands.

Leaving ample snags, dens, and large down

wood is an essential eement in the practice

of ecolog cal forestry inthe northern forest.

M any landowners, loggers, and foresters

find it difficult to leave wood in the forest

even though the ecologca benefits of

doing so have been clearly demonstrated.

Toleave materia behind in theforest is

often viewed as awasteful practicethat is

aestheticaly distasteful. Thereis dso the

concern that snags and dens can pose a

safety hazard. Even though VFF has found

that the cost of removal of this materia often exceeds its value, the desire to remov e and/or
utilize materia remains astrong onethat VFF will continue to address through dissemination of
educational materials. All commercia operations in the VFF project had an adequate number of
snags, dens, and down wood upon completion of the commercial harvesting operations.
However, very large diameter snags, dens, and down wood were often lacking.

Improving economic returns from ecol og cal forestry to family forest owners

“Sumpage’ refersto the financid returns landowners receive for their standingtrees. In
Vermont, stumpage represents less than 3% of the tata vaue of shipments. In theory, sumpage
vaues could be doubled with minimal impact on the price of the end product.

Determiningthe vaue of standingtrees or “ stumpage’ in Vermont is not an easy task. Theprice
paid for standing trees can vary enormously by quality, size, goecies, and volume of thetrees as
well as the accessibility of the site and proximity tothe market. In addition, thereis a great deal
of variability in how logs are scaled and graded. Although there are only two legally recognized
log scaes in Vermont — Internationd %2 inch and the Vermont Rule—the samelogs canyidd a
different volume depending on the person scaling the logs and the strength of log mark ets.
Vermont also does not have auniform sy stem for grading sawlogs and each sawmill uses its own
methods. Thereis currently no system in Vermont for monitoring scaling practices and thereis
little recourse for unsatisfied landowners. In short, the determination of stumpage vaue in
Vermont is often more guesswork than science.

Increasing stumpage values has varying meanings because of differences in how the market
values stumpage to begin with. For example, doublingthe stumpage vdue of a#2 beech log
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from $20 to $40 has asignificantly different meaningand impact than doubling the vaue of a#1
ydlow birch logfrom $360 to $720. Harveststha target only afew high-vaue products may nat
redistically be able to double stumpage vaues, while harvests of primarily low-grade and
undervalued species may need to more than double stumpage vaues to have ameaningful
impact.

Landowners were paid based on the log grade and scd e. The VFF hardwood log grading sy stem
was used. It isa(slightly) modified version of the USFShardwood log grading sy stem. The VFF
system does not gopear to be suitablefor redly fine sortingbut it is fairly simpleand very
effectivein acoarse sort. Loggers and consulting foresters understood it quickly and there
seemed to befairly consistent goplication. A portable datalogger would probably expeditethis
process.

In the earlier timber sales of the project, landowners were paid apre-determined stumpage price.
This was caculated for dl species and grades by averagng the delivered mill price from area
sawmills, subtracting estimated trucking and loggng costs, and multiplying the baance by 2.
This method caused prices for high-quality grades and valuabl e species to soar to unredistic
levels. It dso resulted in landowners being paid little or nothingfor lower grade and less popular
species. There was another problem with the method. Because VFF paid for theloggng, the
initial pay ment method falled to reward landowners who had invested in good access roads and
enjoy ed reduced logging costs as aresullt.

In later timber sdes, landowners were paid apre-determined price for logs on atruck-accessible
landing. This price was caculated by determiningthe delivered mill price from area sawvmills by
species and log grade and then subtracting the estimated trucking and loggng costs. The baance
was then multiplied by afactor of 2. This was an improvement over earlier methods. When
logging access was good and loggng efficient, the landowners paid less for loggng and
benefited financially. However, landowners were still being paid little or nothingfor lower grade
and less popular species. To compensae for this, VFF adjusted the multiplication factor for
undervaued species and lower grade logs,
incressing it by as much as 3.8, thereby
raisingthereturn on thesetrees. Over the
course of the operations, VFF sunmpage
pay ments ranged from 160% to 440% more
than “norma” stumpage pay ments. VFF
continues to work on methodsto determine
the vaue of roadside logs that are grown
and harvested sustainably (Table 8).

Landowners San Smith and Emile Cote megt
with logger Bill T orrey to discuss an upcoming
commercial timber sale.

FF# 1 FF# 1 FF#2 FF #2 FF# 3
16" & up 14" & up 12" & up 10" & up 8" & up
Ddivered Mill Price § 1,010.00 {$ 830.00 $ 70000 [$ 600.00 |$ 22500
Brokerage Factor 12% 12% 12% 12% 12%
Brokerage Fee $ 21.20 $ 99.60 $ 8400 [$ 7200 |[|$ 27.00
Other Deductions $ $ $ $ $
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Log Trucking $ 5500 $ 55.00 $ 5500 [|$ 55.00 $ 55.00
Roadside L og Price $ 83380 $ 67540 [$ 56100 |$ 473.00 |$ 14300
Logging & Timber Management $ 250.00 $ 250.00 $ 25000 ([$ 250.00 $ 250.00
Stumpage Value $ 58380 $ 425.40 $ 31100 |$ 223.00 [$(107.00)
|\ alue-adding Participation Factor 160% 180% 200% 220% 240%
\VFF Target Stumpage Value $ 934.08 $ 765.72 |$ 62200 |$ 490.60 |$ -
Logging and Timber Management | $ 250.00 $ 250.00 $ 25000 |$ 250.00 |$ 250.00
Log Scaing & Grading $ 2000 $ 20.00 |$ 20.00 |$ 20.00 |$ 20.00
Forestry Certification $ 2000 $ 20.00 $ 2000 |$ 20.00 $ 20.00
VFF Roadside L og Price $ 1,144.08 |$ 97572 |$ 83200 |$ 700.60 |[$ -
Variables S/MBF

T rucking $ 5500

Logging and Timber Management | $ 250.00

Brokerage Factor 12%

Other Deductions 0%

Log Scaing and Grading 20.00

Forestry Certification 20.00

Table 8. VFF' s method for goproximaing stumpage values and roadside log prices using delivered mill
prices as a basis and factoring in variable costsfor brokerage, other deductions, trucking, logging,
certificaion, scaling and grading, and fores management. Sugar mapleis used as an example

Paying high-quality forest stewards—includingloggng operators and consulting
foresters—excdlent wages for excellent forestry work.

In al operations, the loggers wereresponsible for felling, limbing, skidding, and buckingthe
trees and then closing out the sde properly. They were dso responsible for arrangingal of the
trucking. As mentioned earlier, several different payment methods were used. In the earlier saes
loggers were sometimes paid afixed rate based on the volume of logs on thelanding. In later
sdes acommonly used pay ment method was an hourly rae not to exceed aset price per M BF.
Under this approach, loggers were gven performance standards and then paid $50 per hour. This
appears to bethepreferred method for logger pay ment.

Logging costs varied dueto tota sae volumes, tree size, access, weather conditions and genera
operating conditions. Loggng costs—includingtreefeling, skidding, bucking, and sorting and
access network construction, maintenance, and closure—ranged from $240 to $350 per M BF
(Table9).

Loggers often performed log scding, grading, and end-coating. Loggers were paid separatdy for
these services at therate of $35 per hour. The cost of scding, grading, and end- coating was about
$25 per M BF. This increased the leve of involvement and responsibility of the loggers. It dso
clearly increased their commitment to the project and overdl job satisfaction.
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Green

Sale Number Volumd Logging Sawing Lumber Drying D%tgﬂ::r
(BF) | ($/MBF) ($/MBF) Trucking ($/MBF) (SMBF)
($/MBF)

\VFF 2000-03 | 26,999 na $70.00 | $280.00 - - - -
\VFF 2001-11 | 16,065 $283.00 | $60.00 [ $240.00 $150.00 7% $50.00 $150.00 na
\VFF 2001-03

1421 $253.47 na $400.00 $150.00 0 $95.00 $400.00 | $ 175.00

10,020 $253.47 | $45.00 $150.00
\VFF 2000-02 236 $240.00 | $211.00| $280.00 16% $70.00 $480.00 $ 42.00
\VFF 2000-01 1079 $240.00 na $280.00 16% $70.00 $480.00 $ 4200
\VEF 200102 2265 $250.00 na $252.00 $100.00 10% $53.00 na na
\VEF 200004 2280 $348.00 | $55.00 | $408.77 1% na na na
\VFF 200101 2379 $295.00 na $279.00 0 $25.00 na na
\VFF 2001-04 8445 $350.00 na $342.00 $48.00 na na
\VFF 2001-10 | 31,765 $242.41 | $45.00 [ $298.00 $150.00 -1% $25.00 $180.00 $ 22.00
VFF 2001-12 | 11,960 $259.62 | $45.00 | $2838.00 $ 45.00 14% $21.00 $182.00 $ 31.00
gratis- gratis-
184 SFB SFB $364.00 -8% $73.00 $294.00 na

mexi mum $350.00 | $211.00| $408.77 $150.00 16% $95.00 $480.00 | $ 175.00
mi ni num $240.00 | $45.00 $240.00 $ 45.00 -8% $21.00 $150.00 $ 2200
spread $110.00 | $166.00| $168.77 $105.00 24% $74.00 $330.00 | $ 153.00
% variation 46% 369% 70% 233% 24% 352% 220% 695%
% of total cost 8% 13% 13% 8% 15% 25% 12%

Table 9. Variable cogs of value-adding of VFF lumber, 2001-2002.

End coating sawlogs with Anchorsed® was an excellent way to prevent end check when applied
immediately after the logs had been bucked. The green coating also gavethelogadistinctive
gppearancethat differentiated VFF logs at the sawmill. A brush was only efficient for small
guantities and dternative methods for application must be researched.

In severd of the timber sd es, logs were marked with anumbered and bar-coded tag. By using
this method, scae, grade, and vaue could be spot checked to evaduate scalingand grading
accuracy. In addition, tagged logs could bel eft on the landing and then shipped andpaid for a a
later date. In the future, forest ewards who carefully scale, grade, and then barcode their logs
may have the opportunity to evaluate how a sawmill scaes, grades, and vaues aparticular log.
This could dramatically improve their understanding of and strategic position in log markets.

Upon conpletion of timber saes, VFF reviewed the sal e to determine compliance with VFF's
timber management checklist. These monitoringreportswere generdly reviewed with the
loggers before beingfinalized. One logger wroteto VFF expressing gppreciation for the
comments and suggestions outlined in these written timber sae evauations.

VFF was not directly involved withthe pay ment of consulting foresters. Information on how
they faired compared to ‘norma’ operationsis not currently available.
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Utilizingexisting local businesses and services

VFF has made a concerted effort to utilize the services of existing area businesses, including
consulting foresters, professiona logging operators, log and lumber truckers, portable and
stationary sawmills, dry kilns, and secondary wood product manufacturers. T o be successful over
time, this agpproach requires that expectations be clear and that every relationship be mutualy
beneficid.

Conaulting Foreders
VFF has aggregated many different forest parcels under the VFF umbrelawhile using avariety
of consultingforesters. This has helped makeindependent third-party certification affordable
and available for family forest owners. However, this arrangement presents aunique set of
challenges. Consulting foresters each have their own areas of expertise and interest. They dso
have their own methods for forest inventory, writing forest management plans, and conducting

vegetation management and commercid timber harvests. M any of these have dready been
discussed.

Although much of the professiona forestry work was very good, there remains a pressing need
to upgrade all elements and to sandardize some of thework. This includes natural community

mapping, proper evauation and management of skid trails, truck roads, and log landings, and
determination of site productivity . These represent some of the most pressing issues facingthe

VFF Community -based Forestry Modd at thistime.

Log Trucking
Logtruckingfor the VFF projects varied little from traditional methods. Truckers were paid on a
pre-determined price per M BF and/or at an hourly rate. Trucking costs ranged from $45 to $70°
per M BF. Theprimary difference was that truckers were responsible for thelogdelivery tickets
that tracked the landowner, trucking date, timber sa e number, location, species, approximate
volumes, and destination of thelogs (Appendix). Timingisimportant in managng loglandings,
so loggers were given responsibility for arrangng truckingwhenever possible.

Sawmills
Small portable sawmills are very appropriatefor usein processing relatively small quantities
and/or very high qudity logs. They areaso ideally suited for produdsthat require highly
specidized sawing. Portable sawmills require clean logs for efficient, high-quality output. In
some cases, logs to be sawn with aportable sawmill were placed on bunks. This resulted in much
cleaner logs and mor e efficient sawing. Logs did accumulate si gnifi cant quantities of dirt even
when conducted under very dry logging conditions. It appears that to keep logs clean, winter
logging or sometype of logforwarding is essentia to maintain quality and efficiency with
portable sawmills.

The staionary sawmill was idedlly suited for large orders, particularly when therewas ahigh
percentage of low-value wood and a great dedl of repetition. Green boards were* dead stacked”
and sent tothe kiln within three day s.

3 Table 9indicates that $211 was, in fact, the maximum payment per M BF for trucking. T hisfigure is misleading,
however, due to the very smal quantity of lumber being trucked (236bf), and has been discounted from this
discussion.
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Sawmill yields varied as much as 24%, adthough most projects produced lumber yields from 0%
to 10% over thelogscde. Onevery smal project on acircular sawmill yielded 8% under thelog
scde. Although the volumeinvolved was tiny, thisproject would support industry perceptions
that poor yield makes the use of circular sawmills economicaly unfeasible. Two projectsyielded
more than 10% over log scale, but of these two projects, one was aso avery smal volume and
the other involved sawing material to 7/8,” which was scal ed as 4/4, resultingin significant over-
scale. In generd, thereasonablerange for sawmill yield seems to be 0-10% over scae.

M illing costs varied by $168 per M BF. Average milling costs amounted to 13% of the average
cost of thefinished produds. However, sawing also significantly impacts cos through logyidd.
In higher quality logs, higher sawing costs can largely be supported by a5-10% increasein high-
guality lumber yiedld. However, extracting more lumber in lower grades has little or no economic
benefit. A discussion of increased lumber yield must take into account yield by grade, and, as
such, is beyond the scope of thisproject. In generd, the projects involvinglower sawing costs
produced much more competitively priced products. Products involving higher sawing costs
may have been partly offsa by higher yields but probably nat entirely offset because the higher
sawing costs are dso applied to low-vaue portions of the log.

In most of theseprojects, lumber volumes weretalied by the sawyer a the sawmill. In generd,
these volumes were not checked or verified by another scder. With many sawyers being paid by
the board foot, they have avested interest in agenerous scale, which may lead to aportion of the
overscaereported here. 1t might be vauable to investigate way s of havinglumber scale verified
by someone other thanthe sawyer.

In generd, significant economies of scae emerge at thetractor-trailler quantity of lumber for
which processing occurs a ahighly efficient stationary mill, rather than a an onsite portable
sawmill. In addition to decreased sawing costs, there are decreased trucking costs, lower kiln
charges for ddiveriesin tractor-trailer quantity, and greater flexibility in harvest operationswhen
usingastationary mill with debarking equipment. Quadlity is exce lent, yied is only slightly
lower, dueto the use of acircular headsaw in conjunction with aband resaw, and turnaround
timeis significantly faster. Thetimeframe and volume of the M iddlebury Recy cling Facility
may not have been possible on portable equipment, regardless of cost.

Green Lumber Trucking
Timing is essentia in trucking green lumber materia, so having sawy ers provide trucking for
their own material when possible worked very well. For instance, Gagnon's Sawmill stacked
and piled the sawn lumber off the sawmill and coordinated trucking with the kiln operator so that
the lumber was delivered and stickered at the dry kiln within 36 hours of being sawn. Whilethis
method risks lumber degradation since green lumber is stacked without sickers, such risks were
mitigated with attertion to rgpid delivery to the kiln. This method proved to be very efficient and
cost-effective, and produced excellent qual ity lumber.

Kiln Drying
Dry kiln operations on thisproject were either very smal or fairly large. Drying costs varied
from $.14/BF to $.76/BF (T able 9), with the four small kilns chargngtwo- to four-times as
much as thetwo large kiln operations. Quality was aproblem at dl of the smal dry kilns.
Quality seemed to be an issue at thelarge dry kilns only when drying smal packages of lumber.
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Small kilns seem to frequently be unsatisfactory with regard to both quality and price, and drying
volumes of lumber under 1000 board feet continues to be aproblem.

Themost variable cost as apercent of tata product cogswas kiln drying. Variations in drying
costs resulted in up to a25% change in tota product costs.

Dry Lumber Trucking
M ost projects involving hardwood were set up with delivery occurring from thedry kiln to the
customer. This modd did not include thorough inspection of dl lumber beforedeivery. This
appears to be generally acceptable when ddliveries involve whol esale volumes of lumber, but
may not be an acceptable practice when ddivering smaller volumes of lumber where customers
expect retal quality and service.

Brokers
Duringthe early phases of vaue-adding for the roughly 50,000 board foot LaForce Hdl project,
VFF agpproached avaue adding broker about facilitating lar ge portions of theproject. After
discussions over severa months, this processwas abandoned. The associated costs were fairly
high, accountability was unresolved, and VFF was still havingto devotetimeto locating
subcontractors. Effective product brokerage and marketingis an essentid dement of the VFF
Community -Based Forestry Modd. M uch additiona work is needed in this area

Ddivering high-quality, finished products on time and at attractive prices.

Qudity, price, and time are dl integraly related. In generd, the quality of products onthese
projects met or exceeded customer expectations, but there were some disgppointments. One
project tha failed to meet qudity expectations involved an excessively acceerated delivery
schedule so that kiln-dryingwas rushed and performed improperly. Other instances where there
were problems with qudity involved perceptions based on the shipment of low-grade materid.
M any cusomers were sent materia directly from the dry kiln, and most of these deliveries
included 5-10% additional material a no charge in order to compensate for cull materid
included in the shipment. However, the inclusion of asmall percentage of warped and twisted
materia resulted in the perceptionthat the materid was of poor quality, even when there was
sufficient high-quaity material delivered to meet the customer’s needs. Better cullingwould help
with some customer perceptions, but in generd the finished products produced in theseprojects
were of outstanding quality and customer satisfaction was quite high.

Timing is acritica issue when usinglivingforests to inventory wood products. Determininga
customer’s exact needs, putting together atimber harvest and arrangingfor the sawing, trucking,
drying, and milling of lumber involves many participants and many variables, including
Vermont’s weather. Thetimerequired to implement these demonstration projects varied from 7
weeks to over 18 months. Pricingwas aso variable, rangng from roughly 50% to 130% of
“market” value. Determiningafair comparison with the market is aso extremely complicated
because of interconnected variations in pricingdueto grade, ddivery requirements, timeframe,
product uniqueness, selection, and the externdization of costs associated with forest
management.

Vaue-adders vary considerably in the scae at which they gperate and operating costs. M og of
the operators in thisproject were cgpable of producing good quality a compéeitive pricing, but
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occasionally did not do so dueto inappropriate scae of an individua order. Contractors do not
generdly offer to explain their limitations ahead of time, so this learningis important to cgpture
and useto inform future projects.

Severd projects had seemingly avoidable time constraints because of delay s in obtainingfind
agpprovas from architects or purchase orders from contractors. Sometimes months of harvest
opportunity werelost fromthesedelays. Thisis an inherent problem with the harvest-to-order
model. Asidefrom holdinginventory, onepossible solution would be to have customers
purchase an option or place adeposit which representsthe difference between the market vaue
of logs and the value of thelogs in the VFF product gream. Essentidly, if the project changed
and did not use thelogs harvested, the logs could be sold on the open market and the customer
would pick up the additiona harvest costs. Thiswould alow harvests to begn beforea
customer was willing to take 100% responsibility for usinga particular product.

CONCLUSIONS

In the Forest

Natura community mappingis essentia to protect rare and very rare communities on a
landscape level. There needs to be better access to natura community mappinginformation
and services. This gppearsto beavery appraopriate activity for VFF.

Ecolog cal forestry requires significant changes in theway forests areinventoried and
managed. M ethods to encourage consulting foresters to make these changes and reward
them for doing so must beidentified. At aminimum, VFF must promotethe use of inventory
systems and management plan templates tha are effective and thorough while aso being
efficient and cost-effective.

It may be beneficial for consulting foresters to “partner” with other natura resource
professionals in order to more fully address non-timber eements. T his coordination could be
an important rolefor VFF.

VFF must identify methods to encourage |andowners, loggers, and foresters to gve more
attentionto theproper planning, construction, and maintenance of skid trails, truck roads, and
log landings.

VFF must continue to develop common criteriafor tree and log scdingand grading and
provideforest gewards with training

Thereis aneed for an uneven-aged timber management sy sem that takes advantage of the
simplicity and high-quaity timber of an even-aged management sy $em based on area
regulation while providingthe ecologica benefits and public acceptance of the uneven-aged
methods. At aminimum, this system should identify the appraopriatetarget acreage for
establishing new regener aion, releasing existing regeneration, and crop treerelease.

Landowners, loggers, consulting foresters, and the generd public need to understand better
the vaue of down and standing dead wood. M orework is needed to actively manage for the
retention of these important componerts.
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Better methods are needed for endcoating logs efficiently.

VFF found that it was extremdly efficient and accurateto have loggers scale, grade, and tag
logs beforethey are pushed up intopiles. Loggers arewillingto perform this function if they
areproperly trained and paid to do so.

VFF needs to improve the efficiency of logscaling, grading, and vauation. This might
include the development of software and the use of portable dataloggers.

It should be made more clear that “2X” (i.e. subgantidly increasingeconomic returns of
family forest owners) can be achieved by increasing vaues across the entire harvest
landscape, but not onthe same basis across al species or grade categories. The most
substartia increase in return to landowners will be in undervalued species and lower grades.
Landowners can also often make more money by leavinglow-quaity logs of under-vaued
speciesto ra intheforest.

Reviewingtimber sale monitoring reportswith loggers and consulting foresters can improve
awareness of and compliance with VFFs timber management checklist.

An equitableway to sell and purchaselogs is to have a pre-determined pricefor logson a
truck-accessible landing That price can bereadily caculated by applyingaslidingscaeto
thevaueof logs delivered to locd mills less trucking. The sliding scae can also be used to
substartialy increase the vaue of lower grade and underutilized and under-valued species
whileadso gvinglandowners a modest boost in the value of high-quality logs and popular
Species.

In the Value-Adding Sector

Cut-to-order timber harvesting is extremdy demanding dueto time constraints and product
utilization requirements. Customers are better served and forests are better protected when
thereis someinventory cagpacity tha buffers time demands and product variability.

A bar code tag sy stem provides an excellent opportunity to compare scae and grade as
determined on the loglandingwith sawmill talies, and this could improve economic returns
for forest owners.

It isimportant that the scae be carefully matched to theindividua order.

In generd, significant economies of scae emergeat thetractor-traller quantity of lumber.
Portable sawmills gppear best suited for projectsthat are between 2000 and 8000 board feet
and require specialty sawing such as thin flitches. The higher and somewhat unpredictable
sawing costs of these mills are only partialy offset by higher logyieds. They are most

efficient for usein winter-only loglarvests, as they have limited debarking capacity and
require clean logs.
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In order to insure delivery of high-quality products, it is necessary to conduct alumber sort
after kiln-drying and prior to delivery of rough, KD lumber.

It may beimportant to have sawn lumber scd ed by someone other than the sawy er in order
to verify sawmill yield and product volumes.

In the Marketplace

M arkets can have an adv erse influence on forests—including certified forests—by
demanding products that the forests and forest dewards are not ableto suganably yield.

Timber that the fores and landowner are “willingto yield” ought to be identified, marked,
and “ corraled” in aportfolio that should then serve as the basis for marketing.

Architects and building contractors can be exceptiondly important in determiningthe
specifications for forest products in aparticular project. An accurate portfolio of what the
forest is“willingto yield” can significantly influence their choices and specifications.

An important role for the VFF Foundation is to assure that the forest produaspraposed for
the portfolio actually come from heathy forests where high-quality, ecological forestry is
consistently practiced.

To get family forest owners to come together and to succeed in the mark etplace over time,
mechanisms must be developed to assure fair and equitabl e management of the portfolio and
dlocation of the cut to fill identified markets. Landowners should likely control this
important fundion within theportfolio.

Thereis apressing need for a commercia entity—perhaps licensed by VFFto useits Family
Forest® brand—to servetheinterests of the forest andthe forest gewards as an * honest

broker” by finding excellent mark ets for portfolio wood in the forest produd marketplace
and providing excd lent follow-up service.

This commercia entity must have the capacity to properly manage akiln-dried lumber
inventory.

M ore efficient and affordabl e log processing f acilities for smal | diameter and low-value logs
must be developed and excellent mark ets for the resulting products created and/or accessed.
It would appear tha increased use of this materia for products such as hardwood flooring
could have substantial benefit.

Until more efficient and affordable processing f acilities and excel lent markets can be created
or accessed, it makes economic and ecological senseto leave small-diameter and low-grade
wood in the forest.
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