Charcoal making

How to make charcoal at home

by Dan Gill

You really can make your own charcoal at home - even if you live
in the suburbs! If you use the indirect method, which burnsthe
gasses, and use a clean burning fuel (such as natural or LP gas)
the emissions are mostly water vapor with very little smoke. It is
not difficult to do and, even when burning waste wood to provide
the carbonizing heat , the process requires less time and attention
than barbecuing a rack of ribsin a wood burning smoker.

Introduction

Why would anyone want to make their own charcoal ? For one thing, good hardwood lump burns hotter and cleaner (but faster) than
briquettes and is much easier to light. Y ou aso know where it came from, what it contains and what was done to it en route. There
are endeavors other than barbecue which require high quality natural charcoa: It is still the preferred fuel for forges and
blacksmithing. Folks who make their own fireworks and black powder need specialty charcoals with specific burning properties such
as that made from willow or grapevine.When grilling or even barbecuing in most pits with charcoal and wood, the quality of the
charcoal isreally not that critical. There is enough airflow to dilute impurities. Now that | have a Weber Smoky Mountain, though,
charcoal quality, impurities and additives become very important. It is a great little cooker and will do everything folks say it will,
BUT thereis precious little airflow and the meat is bathed in smoke for hours. What you burn, you eat! | have read how briquettes are
made by the major manufacturers. That leaves me either burning to coals, which isimpractical for the small amount of coals needed
by the WSM, or making my own lump, which isjust away to burn to coals and store them for use as needed. Being somewhat of a
skinflint, | would rather utilize the resources at hand and make my own lump as opposed to buying it. My objective in this endeavor
was to use existing technology to design asimple, cheap, reliable and efficient method for the small scale production of charcoal for
home use utilizing readily available materials and minimizing the release of pollutants.

How to make Charcoal:

Timing isimportant. Plan to start your burn on the hottest, muggiest day of the year with a comfort index of at |east
105 and air quality just above the minimum to sustain life. These conditions won't affect the charcoal process at all but
will ensure that the experience is memorable.

There aretwo basic methods of making charcoal: direct and indirect:

. Thedirect method uses heat from the incomplete combustion of the organic matter which is to become charcoal. The rate of
combustion is controlled by regulating the amount of oxygen allowed into the burn and is stopped by excluding oxygen before
the charcoal itself beginsto burn. Thisisthe ages old method used by colliers to make charcoal in a pit, pile (clamp) or, more
recently, in metal or masonry chambers (kilns). See the links below for more information.

. Theindirect method uses an external heat source to "cook" organic matter contained in a closed but vented airless chamber
(retort). Thisisusualy carried out in ametal or masonry chamber (furnace). The indirect method resultsin a higher yield of
high quality charcoal with less smoke and pollutants and requires less skill and attention than the direct method.
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For my first tests, | decided to try the indirect method. There had been some posts on a pyrotechnics newsgroup describing a
procedure for making small quantities of willow or grapevine charcoal in a cookietin or five gallon bucket. For the furnace, | used a
55 gal oil drum with the top cut out and a 12" wide X 10" high hole cut in the lower side for maintaining the fire. | used two iron rods
stuck through the sides about 8" from the bottom to support the retort. | also kept the top which had been cut out. After the fire was
well established , the top was placed on the drum and supported by rods to help hold the heat in yet allow a good draft. The retort was
a16 gal. steel drumwith lid and | cut about six 3/8" holesin the bottom with an acetylene torch. | burned it out well in the furnace to
eliminate petroleum residues. These drums are used for lubricants such as transmission fluid and gear grease and are readily
available.

After the retort was loaded with air dried hickory the top was sealed and the drum was placed in the furnace or burn barrel. Wood
scraps and bark were placed under the retort and around the sides and lit with newspaper assisted by alittle burnt motor oil to get
things off to afast start. There was right much smoke for the first hour, but as things heated up and the moisture was driven off, it
burned so clean that all you could see were heat waves. With the vent holes located in the bottom of the retort, the vapors and gasses
were discharged into the hottest part of the fire and burned.

| stopped the first test too soon and only had about 1/3 charcoal. The rest was charred chunks of wood. The second test burned for
about 3 hours, until the gasses had just stopped burning around the holes in the bottom. Results; 56# of wood yielded 17 1/2#
charcoal or 32% by wet weight. Assuming an EMC (equilibrium moisture content) of 12%, The yield exceeds 35% on a dry matter
basis. Thisisvery good as most direct burns result in 20 to 25% at the best. | got over 2 1/2 five galon buckets of good lump and
only one large (4"X6") chunk showed signs of incomplete conversion with some brown in the center.

| was going to run a series of trials to compare the indirect method with direct (bottom lit) and direct (top lit). After several burns
using the retort, | decided that there were such obvious advantages to the indirect method that | abandoned studies of direct burns.
The retort method is easy, reliable, and does not require the skill and attention of direct burns. The equipment and materials which |
used are readily available worldwide. As the gasses and volatiles are discharged into a hot bed of coals, | believe that most of the
pollutants are burned, adding to the furnace heat. | also suspect that yield and quality are better. From what | have read, 35% by dry
weight is excellent; the resulting charcoal burns hot and clean; you can almost light it with a match.

The direct method also appears to be more compatible with heat recovery and waste wood utilization systems. | liveon afarmin
Virginiaand my wife operates a small sawmill. Disposing of slabs and wood waste is a serious problem. | can burn alot of the
hardwood slabs in my indoor masonry heater/cooker. We have not found an economical use for pine slabs (we can't give them away)
and have started burning them in afield. Thisis obviously awasteful and polluting practice. My ultimate goal is to build a small
masonry furnace that would hold several 55 gallon drum retorts and recover heat for domestic space heating during the winter.
Charcoal could be a marketable by-product. | would burn pine slabs and waste wood in the furnace and make charcoal from
hardwoods in 55 gallon drums. This approach appears to be very energy efficient as the gasses released by destructive distillation are
utilized.

For more details and pictures, go to my Charcoal Log and Results Page.

Further information and links

The 'stoves' discussion group deals mostly with small wood, charcoal or biomass burning stoves for devel oping countries. There have
been several interesting discussions about charcoal making stoves but real information is hard to find. Start with Stoves Mailing List
Archivesfor April 1997 The thread starts with a discussion of the World Bank paper (which | have bookmarked below) and
resurfaces periodicaly in the archives up to present.

Finnish research site Nice picture of ametal kiln but not much info.
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Step by step direct method of making charcoal in a 55 gal drum. Simpler than MsBelindas (quoted below) in that the barrel is not
turned over in the process.

World Bank paper on issues concerning charcoal in developing countries.

Lots of links; the best ones are linked below in this document.

Making Charcoal: A startup business opportunity
for an Interesting 'quasi-scientific' look at charcoal check out "the skinny on..... charcoal”

Fuel for the Fires. Charcoal Making in the Nineteenth Century
Excellent description of the pile or clamp burning method.

Brief description of asmall indirect retort.

Theold art of charcoal making

Excellent description of charcoal making in England 1000 years ago.

MsBelinda's post to the Azstarnet BBQ list:

Hello fellow smoker/bbg/grillers! Here is the recipe, as requested, to make your own Lump Wood Charcoal (thereby saving yourself
tons of cash, and successfully robbing the "Kingsford Mafia"..) To make 30-40 Ib of charcoal, you will need:

. A clean 55 gallon metal drum with the lid cut off roughly (you will be able to reuse this drum many, many times)

. Enough seasoned wood to fill said drum, chopped into big fist-size pieces (ok..say 5'x5", and the wood just needsto be a
couple months seasoned, although the dryer the wood, the faster the process..)

. A bag of sand

. 3or4bricks

. A case of beer(optional)

. Timeand patience

. Start by punching/cutting 5 holes in the bottom of the drum which are each 2" square. Try to keep them towards the center.
Put the drum down on the bricks, placed so it is off the ground and fill it with the wood. Start afire in the drum. Whenitis
going well, put the top back on to reflect back the heat. Since it was cut off roughly, there will be slight gapsto allow the a
draft.

. Now, turn the whole thing over, placing it back onto the bricks. (This is where you might need the case of beer to convince
several men to help you lift the sucker. It will be heavy. And mind the lid doesn't fall off!) Wait, consuming the beer as
necessary. The smoke will start out white. Thisisthe water vapor burning off. Next the smoke will go blue/grey which isthe
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alcohols and phenols burning off. Then the smoke appears yellow, which is the tar burning off. Finaly the smoke will clear
and you will just see waves of heat. When this happens, Carefully remove the bricks out from underneith. Take the sand and
make a pile around the bottom lid, plugging up the bottom draft. Also, cover the top with either a piece of turf or alarge piece
of metal. Use the sand to seal around the turf/metal so no air can get into the drum. We are trying for a closed system here. If
air/oxygen/fire-fuel DOES get into the drum, the charcoal will just burn up. Not what we want. Also, try not to let the sand fall
down into the drum through the holes. Allow the drum to cool (2-3 hours). Then turn back over, pry off the top and remove
your charcoal. If thereis a spark, the charcoal may "catch", but just douse it with some water. The charcoal will still be hot
enough to dry out. Repeat above process as necessary.

. Thanksto my Bodger brother-in-law, Don Whiting, who taught me how to do this.
(P.S. A "bodger" is a pole-lathe wood turner. He makes nifty beesoms as well...)
Best of luck to you all with the above process.
Hogs and quiches from Cheshire (by way of Palm Desert!)
Belinda

Note: | found two discussions about making charcoal by indirect methods. Both were on pyro newsgroups and thisis most
informative:

After reading anote, | can see that this was the weekend to make charcoal. A couple of weeks ago | went to alocal winery and picked
up aload of fresh grape vine prunings which | converted to charcoal on Sat. | used avery simple, yet effective, method to make the
charcoal which consisted of a 32 gal steel drum with removable lid (furnace), a5 gal steel bucket/lid (retort can) and awelded steel
grate.

| cut a5x8 hole in the bottom-side of the large drum which allows me to feed scrap wood into the fire burning in the bottom of this
drum. The grate sitsin the bottom of the large drum and allows the 5 gal can a solid resting spot with enough room for afire
undernesth (about 8"). The 5 gal can was first burned in the furnace to remove any paint, asphalt roofing cement, plating or other
undesirable contaminants. Of course, the gasket in the lid also is burned up in the process. A couple of 1/4" holes were drilled in the
bottom of the can and it was then loaded with grape vine. The lid was held in place by using about 6 of the securing tabs.

The 5 gal can was placed on the grate and the 32 gal lid was used as a damper and to help hold the heat in. More wood was loaded
into the fire. After about 45 min the grape starts breaking down, in the absense of oxygen, and the steam and flammable gases began
to escape from the vent holes in the bottom of the can. This gasjet is directed at the hot coals/flames and really adds to the intensity
of the fire with avery noticeable blow-torch sound which lasts about 10 min. Flames are also present around the lid. After the
escaping gases/flames stop, | continued the cooking for another 5 min, just to be sure al the wood was converted to charcoal.

The 5 gal can was removed, cooled down and then opened. Perfect, black, hard grapevine sticks. These crush much easier than
mesquite. | weighed 3632 g of grapevine which yielded 709 g of charcoal in one 5 gal bucket. The volume in the bucket decreased by
about 30%. After 5 loads | ended up with a5 gal can of moderately crushed grapevine charcoal. There were no traces of ash or
uncarbonized wood in any of the 5 batches.

| should mention that thisis ajoint venture that X and | are working on. X supplied the drums, | did the cutting/welding. We have a
fellow pyro who is going to supply us with some willow that we will convert that into charcoal soon. For most of my pyro needs| am
quite happy with the coconut shell charcoal supplied through KSI, but it will be fun to experiment with grapevine, willow, pine and
any othersthat seem interesting. We aready have mesquite airfloat.

| suppose that some of you will think that its alittle whacky to be making your own charcoal, but | think that charcoal isalarger
variable in most pyro compositions than most people think and that there is an uncertainty about what is the "real” makeup in a bag of
commercial charcoal. Its only after experimenting with different charcoals that one notices that there redlly is a differencein
charcoals. This new "tool" will allow usaway to easily make inexpensive charcoal from various types of wood. A smaller version
could be easily made by using 1 and 5 gal cans.

HOME
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Dan Gill dgill @myhost.ccsinc.com
7/8/98
All rights reserved
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The Ethyl A. Pigg Memorial Cooker

View from the cooking side on the all-season porch.

The Pit

The Ethyl A. Pigg memorial cooker may not look much like a barbecue pit but it provides heat for
the house in winter and is ready to smoke cook meat over hardwood coals year round regardless of
the weather. Until the energy crisisin the seventies, we always grilled our steaks on a cast iron
Sportsman grill in the fireplace (in those days, true barbecue or smoke cooking was just not
something that you did at home). Then we stuck wood stoves in the fireplaces and had to start
grilling outside. This put severe limitations on when we could enjoy steak cooked over charcoal.
When | was designing the house, | wanted to include an indoor cooker of some kind but could find
no plans or guidance so | designed a big masonry wood stove with cooking grates. | then tried to
convince our housewright and skeptical masons that it would work.
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The chimney wall of old brick laid in Flemish bond is designed to radiated heat from the two flues.
The fire door for the cooker is on the left and the fireplace on the right. The mantle is walnut with
full dovetails.

The floor is true random width pine with runs up to 17" wide.

The heater/cooker is basically a see-through fireplace with cast iron doors. The door on the family
room side is located just above the hearth for tending the fire and for viewing it from the room. On
the porch, the door is higher and provides access to the cooking area. We used two 24" chimney
dampers so that the draft could be controlled from either room and the closed damper functions as
a smoke shelf. Outside combustion air can also be adjusted from either side.

Thefirebrick lined interior is 24 1/2" wide and 26" deep to accommodate two 12" x 24" cast iron
grates on each of four levels. Brick ledges extend 1" into the firebox to hold the grates and are
beveled to alow the gratesto pivot up for changing levels. The bottom level is used for the option
of elevating afire and the other levels are for cooking. Centered just below the dampers and 3 1/2'
above thefloor, al 1/4" iron rod provides a place to hang pots or meat.

Finding the right doors proved to be quite a problem! They should be air tight wood stove type
doors and at least 16" square for easy access. We wanted an arched top 16" wide single door or 24"
wide double door made of cast iron. Locally made steel doors were an option but they would not
have been compatible with our early colonial house design. There are still afew foundries around
which would pour anything we wanted but we could not locate a pattern. Most of the small
foundries have gone out of business and the patterns have been lost. After months of searching, we
finally gave up and used single barbecue doors . They are cast iron with an arched top but are only
12" wide. Asthey are not air tight, they tend to smoke if the upper dampers are closed too tightly.
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These are minor problems you do not want to smother or smolder a cooking fire and | have gotten
40 pound hams and 20 pound turkeys into the cooker with no problem. | will probably have the
proper doors made next year.

In practice, we start the fire when it starts turning cool in October and keep it going all winter. The
thick masonry acts like athermal flywheel. It absorbs heat and radiates it to the porch and (to a
lesser extent) the house. The radiant heat is wonderful and the porch is the best place to be on a
cold winter morning. Any time | want to cook, it is ssmply a matter of regulating the fire - letting it
burn down to coals and either adding seasoned smoking wood or pre-burned from the fireplace.

In summer, | light the fire far enough ahead of time to warm the brick some and get coals. If | am
really in ahurry | light some charcoal. There is so much mass that the brick absorbs the heat so
that the house does not heat up, even with an extended burn.

The fire can be regulated for slow smoke cooking which, as| found out, isan art initself. The first
time | tried to barbecue was for a going-away party for our eldest daughter, Shelley, who had
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joined the Air Force. Shelley had been responsible for raising our dinner, Ethyl the pig, and
everyone had mixed emotions about eating a pig with a name and personality whether they had
known Ethyl or not. On the morning of the party, | fired up the cooker with hickory and then
discovered that aforty pound shoulder would barely fit through the cooker door. With Ethyl
finally in the cooker and the fire adjusted | went about my business for a couple of hours. While |
was gone Ethyl started heating up and dripping fat on the hot fire. When | checked on her | was
met by aroaring wall of flame as someone yelled "Dan done cremated Ethyl!". | tried to regulate
the fire but had too much hot burning wood so during the day | had to extinguish Ethyl severa
more times. Asit turned out, we had the party and the pork was just alittle crisp on the outside but
delicious. Shelley did take exception to my toasting the pig first though.

Since that first experience, | have learned to keep alow, slow cooking fire off to one side and my
cooking has steadily improved. Thefirst time | barbecued chicken, it had been cooking along
nicely for about a half hour when | realized that | really did not know when it should be ready. |
asked afriend if he knew about the folks on TV who say "we do chicken right". After an
affirmative answer, | asked, "Well ---, How long do you reckon they cook it?"

Two years have passed since the cremation of Ethyl. | have become somewhat of a BBQ addict,
having read the Jamison’'s Smoke and Spice and having joined two Barbecue mailing lists and a

chat network. | have also chased the Smoke Ring around cyberspace. The Ethyl A. Pigg Memorial

Cooker has proven to be a fantastic success and is used almost every day, if only to cook hot dogs
for lunch. | believe that brick cooks better than most steel pits because of the mass. | can cook
briskets for 17 hours without them getting dry or | can crank up the fire and cook a standing rib
roast to rare with a crust. We roast oysters when we can get them and smoke cook fish to
perfection. Maybe if | gain weight and grow a beard, | can become areal "pitmaster"!

Dan Gill
Revised 7/13/97

Visit the Barbecue Page and the Smokehouse

HOME See Also Sunderland
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BBQ Mailing List Survival Guide
and Smoke-Cooking FAQ

BARBECUE

Ordinary meat, fish and poultry may be transformed into wonderfully flavorful
foods by applying smoke, heat and seasonings according to the ancient arts
of smoking. As an art dependent upon a plethora of variables, what follows
should be regarded as guidelines. Smoking of meat may generally be divided
into the following processes:

Cold smoking is done at temperatures of 120° F. or less

Low temperature smoking at 120° to 200°
Barbecue happens from 200° to 275°

Smoke cooking occurs from 275° up

Hone your Quelinary skills

Join the BBQ mail lists
(Subscribe or unsubscribe)

The BBQ mailing lists provide a forum for people interested in the art of slow smoke cooking to share recipes
and discuss techniques, equipment, and experiences via e-mail. The subject matter tends to attract an
interesting (and sometimes volatile) mix of characters with expertise ranging from rank beginners to
professional pitmasters and competition cookers. A form of community has evolved and though discussions
occasionally get heated, or off topic we have become friends with a common cause: to make better BBQ and
have fun doing it. The volume and quality of information which has passed through the lists is incredible but
few people have the time to search back through the archives. Newcomers are often bewildered by obscure
references and insider jokes, and may even develop cancles and forget where the door is. This Survival guide
is intended to assist those folks with the terminology and personalities they are likely to encounter as well as
general guidelines to the principles and equipment of real BBQ.

Dave Linebacks BBQ mailing list dealing mostly with traditional methods

Garry Howard'slist is more tolerant but don't mention boiling or liquid smoke! To join, send an email to listserv@netrelief.com In
the body enter: SUBSCRIBE BBQ

The FAQs are Here

Providing answersto Frequently Asked Questions

General principles of Barbecue
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Equipment

Resources

Recipes and procedures

Stories

Something Different Coffee House & Deli

Check it out!

How to make SCRAPPLE

How to make your own CHARCOAL!

Visit the
The SMOKEHOUSE

See how we cure country hams and bacon and make bagged sausage in Virginia

The Great Texas Barbecue Pilgrimage

Long as you are here
visit Dan Gill's Homepage

or visit the PIT
An indoor masonry cooker and heater

Please e-mail me your feedback, comments, or suggestions. dgill@velvitoil.com
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[Survival Guide] [Principles] [Equipment] [Resources] [Recipes] [Terminology] [Personalities] [Stories]

This site is a member of The Smoke Ring
A linked list of BBQ websites

Visit The Smoke Next - Skip Next - Next 5 - Prev - Skip Prev - Random Site
Ring Home Page

Join thering or browse a complete list of The Smoke Ring members

A service of . . q -
netRelief. Inc. If you discover problems with any of The Smoke Ring sites,

please notify the Ringmaster

Thanks to long time list member Garry Howard for the Smoke Ring

Last revised 4/5/2000
by Dan Gill

&
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Charcoal Making Log and Results

Test one 6-28-98
Indirect "retort" method - moderately successful

Materials:

Furnace: 55 gal drum with lid cut out and a 12" wide by 10" high opening in the side at the bottom.
Holes were burned about 8" up on the sides to put two 3/8" electric fence rods in for the retort to
rest on. The ideawas to be able to pull the rods out at the end of the burn and allow the retort to
settle in the ashes to exclude air.

click herefor PICTURE

Retort: 16 gal oil drum with sealable lid. 6, 3/8" holes were burned in the bottom with atorch to
allow gasses to escape.

Wood: 51.5# of air dried chunks (+/- 20% EMC not measured). Mostly hickory ranging up to 3"
thick.

Heat source: hardwood slabs and bark in bottom and around sides. Newspaper and burnt motor oil
as accelerants.

Misc: Welders gloves, shovel, platform scales,

Conditions: overcast, spitting rain occasionally. temp about 80 deg.F breezy with variable winds 8-
12 mph

Procedure

2:40 started fire. Rods started to soften and bend within 10 minutes allowing retort to settle against
one side.

3:00 (+20 min) After the fire was going good, | placed two rods across the top of the furnace barrel
and positioned the cut-off top to hold heat in yet allow good draft.

3:30 (+50 min) Roaring sound as gasses burned off through holes in bottom of retort and around
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leaksin top.

3:40 (+1 hr.) No smoke - nothing but heat. Click here for Pl CTU RE

3:45 (+1 hr. 5 min) Tried to pull rodsto allow drum bottom to settle in ashes to seal but they had
melted too much to pull out. Fire mostly burned to coals.

3:50 (+1 hr. 10 min.) Outgassing stopped rather abruptly.

4:00 (+1hr. 20 min.) Carefully dumped over burn barrel to remove retort. Could hear charcoal
clinking inside. Retort was fairly heavy (not agood sign). Set retort upright in dirt and packed dirt

around base to exclude air. Left to cool. Click here for P| CTU RE

7:00 (+4hrs. 20 min.) Retort cool to the touch. removed top. Contents had not settled much.
Smaller pieces and the outside of larger pieces had become charcoal; larger pieces were still brown
indicating incomplete conversion.

Results: The burn was stopped too soon yielding about a five gallon bucket of good charcoal and a
lot of charred chunks of wood. Possibly the fire had cooled some so that the retort stopped
outgassing and | thought the burn was complete. There was no sign of ash or any indication of
flame in the retort.

Test #2 7-7-98
Indirect "retort" method - highly successful

Methods and materials as above except as noted.
Wood: 56# of 2 yr. old hardwood (mostly hickory) air dried to about 29% EMC.
Used 1/2" sguare hardened rod to hold up retort.
Conditions: 80° F. light wind.
Procedure

2:35 (start) lit fire with newspaper and some burnt motor oil.

http://www.velvitoil.com/Charlog.htm (2 of 4) [9/30/2003 4:49:30 PM]


http://www.velvitoil.com/charburn.JPG
http://www.velvitoil.com/charcool.JPG

Charcoa making - log and results

3:10 (+35 min.) Outgassing starts. Added enough wood during the burn to keep temp up.

5:00 (+2 hrs 25min.) Outgassing about complete. Pulled rods to allow can bottom to settle in coals
and ashes sealing holes.

6:00 (+3 hrs 25 min.) Lifted retort can - feels light indicating a complete burn. To ensure an
oxygen-free condition and to facilitate faster cooling, | removed the retort from the furnace barrel
and placed it on dirt, pulling dirt up around the bottom.

7:35 (+ 5 hrs.) Can cool enough to handle. Opened top and found the results of a good burn.
Volume had decreased by about 1/3 and all of the wood appeared to have converted to charcoal.

Results: 56# of wood yielded 17 1/2# charcoal or 32% by weight. Thisis very good as most direct
burns result in 25% at the best. | got over 2 1/2 five gallon buckets of good lump and only one
large (4" X6") chunk showed signs of incomplete conversion with some brown in the center.

HOME

Charcoal Making at Home

[Survival Guide] [Principles] [Equipment] [Resources] [Recipes] [Terminology] [Personalities] [ Stories]
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Charcoa making - log and results

Dan Gill dgill @myhost.ccsinc.com
7/8/98
All rights reserved
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Making your own charcoal

1. Using acold chisel prepare the
drum by making five 50mm
(2in) holesin one end and
completely removing the other.
Knock-up the cut edge of the
open end to form aledge (Note,
the lid will have to placed back
on this ledge and made airtight).

2. Position the drum, open end
upwards, on three bricksto
allow an air flow to the holesin
the base.

3. Place paper, kindling and brown
ends (incompletely charred butts
from the last burn) into the
bottom of the drum and light.

4. Onceitisburning well, load
branchwood at random to allow
air spaces until thedrum s
completely full. Keep the pieces
to afairly even diameter but put
any larger onesto the bottom
where they will be subjected to a
longer burning.
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Making your own charcoal

5. When thefireis hot and will

clearly not go out, restrict the air
access around the base by using
earth placed against it, but
leaving one 100mm (4in) gap.
Also place the lid on top, leaving
a_small gap at onesidefor
smoke to exit.

. Dense white smoke will issue

during the charring process.
When thisvisibly slows, bang
the drum to settle the wood
down, creating more white
smoke.

. When the smoke turns from

white (mainly water being
driven off) to thin blue (charcoal
starting to burn) stop the burn by
firstly closing off all air access
to the base using more earth, and
secondly by placing the lid
firmly on itsledge, and making
it airtight by the addition of of
sods and soil asrequired. The
burn will take between three and
four hours.

. After cooling for about 24 hours,

the drum can be tipped over and
the charcoal emptied out onto a
sheet for grading and packing.

Source: Traditional Woodland Crafts. Raymond Tabor. Published by Batsford,London,UK ISBN 0-7134-7138-7
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Burning Charcoal Issues

Robert van der Plas

Introduction

Charcoal plays an important role in both the energy sectors and the economies of most African
countries. However, the inefficiencies inherent to the production and use of charcoal, rapid
urbanization(1), and the preference of urban dwellersfor charcoal place a heavy strain on local
wood resources. Thisin turn has severe environmental consequences. The use of charcoal cannot
be stopped; but, experience has shown, it can be reduced through implementing a variety of
measures that promote the sustainable production of wood and efficient use of charcoal through
incentives at the local level. Playersin the charcoal market need to be guided so that they can
make efficient use of the resources. This should have a high priority in the development plans for
most African countries. The World Bank can help by allocating more funds for the realization of
these plans.

Significance of Charcoal

Charcoal plays a considerable role in African economies; however, governments and devel opment
agencies seldom perceive this.

Key Market

The value of the charcoal market for 26 Sub-Saharan African countries for which we have known
data exceeds $1.8 billion per year. In energy terms, charcoal consumption in many African
countriesis higher than gross electricity consumption (although the value of the electricity market
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is usually much higher than that of charcoal).
Employment

Charcoal making provides a considerable amount of employment in rural areas; it allowsfor a
quick return on investments and is often practiced in conjunction with agricultural activities. In
Kenya and Cameroon, for example, some 30,000 people are engaged in the woodfuels sector; in
C“ted'lvoire, as many as 90,000.

Why Do Users Like Charcoal?

Charcoal isarelatively inexpensive fuel that perfectly suits the users needs.
A Modern Fuel?

Many Africans consider charcoal a modern rather than atraditional fuel. For them, not having to
use firewood and agricultural residues, represents an improvement in the quality of life. Like
firewood, charcoal can be purchased in the preferred quantity. But unlike firewood, it burns
without smoke; does not decompose even after extended storage; does not create dangerous flames
around cooking vessels; and requires a simple stove whose heat output is relatively easy to control.

Inexpensive

Charcoal is also probably as close as many householders in poor countries will come to modern
fuels, since petroleum fuels (kerosene, LPG, natural gas) and electricity are - and are likely to
remain - too expensive. When charcoal users switch to kerosene, they double their fuel
expenditures, and this sum is at least doubled again when they switch to LPG or electricity. Costs
of cooking equipment also increase dramatically with the comfort levels associated with modern
fuels. Thus, unless disposable incomes increase considerably, most Africans will continue using
woodfuels.

Why Do Others Dislike Charcoal?

Inefficient Fuel

Charcoal isavery inefficient fuel to produce. It does not make much sense to waste energy, not
even if it istraditional, indigenous, and renewable. Evaluation of hundreds of traditional kilnsin
Madagascar and Rwanda showed charcoaling efficiencies of only about 8 to 9%. In several
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countries, higher production efficiencies of 8 to 20% have been reported. The very low efficiencies
obtained in practice can be increased considerably through a systematic effort to help charcoalers
become more professional; efficiencies of up to 28% have been observed in practice.

Inefficient Stoves

Charcoal is also inefficient in use. Although charcoal stoves are more efficient than firewood
stoves (20 to 35% vs 10 to 25%), they are much less efficient than modern-fuel stoves such as
kerosene (35 to 50%), LPG (45 to 65%) and electric stoves (75 to 85%). The combined production
and use inefficiencies have important consequences. A significant increase in wood consumption
could result when urban households switch from firewood to charcoal; cooking with charcoal uses
more wood than cooking with firewood, sometimes even three to four times more.

CO2 Emissions

Since the burning characteristics of charcoal and mineral coal are very similar, charcoal use results
in high volumes of CO2 emissions, aswell as of CO and CH4 (but not SOx).(2) However, if

charcoa were produced on a sustainable basis (without causing deforestation), it would be neutral
to the carbon cycle; the burning of charcoal would simply release timescale CO2 back into the air.

No Market Incentives

Environmentalists feel that charcoal production should be stopped altogether because of its
destructive nature as presently practiced. However, urban dwellersin some devel oping countries
have a strong appetite for charcoal, and attempts to ban the production or the use of charcoal have
been mostly unsuccessful mainly due to the interplay of commercial interests.(3) Since operators
can use free raw materials (wood from natural forests or clear fellings) and turn them into a
marketable commodity in high demand, they do not have much respect for the sustainability of the
resource.

Institutional Inadequacies

Woodfuels - and thus also charcoal - fall between the organizational cracks. Frequently very little
coordination and collaboration are evident between energy and forestry ministries since energy
ministries are more concerned with electrification and the supplies of petroleum products, and
forestry ministries are more concerned with the production of wood in industrial plantations and
conservation of wood resources in natural forests. In general, developing countries lack the
organizational capacity to formulate effective regulations for woodfuels or even to apply the
existing inadequate rules to improve the functioning of the woodfuel market chain. Arbitrary
interventions in the woodfuel sector have resulted neither in effective regulation nor in control of
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the sector.

How Should the Charcoal Issue be Addressed?

Demand for charcoal isincreasing; this cannot be reversed easily. At best, the rising consumption
trend can be leveled off, and planners can hope that substitution takes place before wood resources
run out. Thiswill involve: facilitating substitution with modern fuels, increasing end-use and
transformation efficiencies, introducing economic pricing, enhancing the management of natural
resources, and introducing an incentive framework involving local participation.

Substituting with Modern Fuels

Switching from woodfuel s to petroleum-based fuels such as kerosene and LPG is affordable now
for any upper- and middle-echelon households. Further improvementsin pricing and delivery
(particularly of LPG) are required to enable households lower on the income scale to make the
switch away from traditional fuels. Electricity is not a substitute for woodfuels; although
electricity is affordable and practical in many areas for lighting, communications, and possibly for
refrigeration, few households, rural or urban, will be ableto afford to cook with electricity if itis
priced at cost-reflective tariffs.

Substituting with Briquettes

Substitution of lower-grade fuels for traditional fuels can be facilitated as well. Briquettes made of
agricultural waste may, for example, compete with traditional fuels if they are of sufficient quality
and are priced correctly. Thiswould alow the conversion of low-grade residues to marketable
fuels.

Improved Stoves

Increasing end-use efficiency requires the promotion of improved stoves. Traditional stoves are
normally made by the informal sector; models with higher heat transfer efficiencies should be
developed in collaboration with end-users and stove producers, and manufactured and marketed by
the private sector.(4)

Transformation Efficiency

Improved kilns do not require alarge capital outlay; they ssmply require better understanding and
control of the carbonization process. Drying of wood, better stacking methods, and better process
control, in combination with a chimney to force inverted draft, can increase carbonization
efficiency from 9% to over 20%. However, some charcoalers are reluctant to pursue these
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improvements since it takes more time and effort to prepare the kiln and control the carbonization
process, where the wood is basically free, the charcoaler is better off poorly preparing several
traditional kilnsin quick succession. Increasing the efficiency of carbonization thus requires
regulatory measures, systematic training, and demonstration programs for traditional charcoalers at
their habitual work sites.(5)

Pricing

Prices of charcoal in real terms have declined or stayed at about the same level for some 10 to 20
years. Thisfailsto give clear signals to governments that the resource base is declining, or
incentives to users and producers to use charcoal more efficiently. Wood prices should reflect their
cost of production, and levying taxes may be a good way of achieving this. Taxes on charcoal
should be based on the wood inputs rather than on the charcoa output. Revenues earned should
largely be invested back into the local communities rather than flowing into the central treasury.
Regulatory measures should also be put in effect, such as the devolution of control of wood
resource to the local population.(6) Development of the market should be left to the private sector,

once prices are right and a control systemisin place. In contrast to other regulatory measures, this
can work, asitisin thelocal population'sinterest to manage their surrounding environment and
resource.

Management Plans for Natural Resources

Sustai nable management plans are required to ensure that resources are not over-harvested. These
should be based on detailed knowledge of the standing stock (species, growth characteristics, etc.)
and an exploitation plan that maximizes wood output and minimizes degradation of the resource

base. Such plans need to be verified by the local population in collaboration with local authorities.

Institutional Strengthening

Institutional strengthening of the public sector is needed to create capacity to design and
implement policies and programs in the traditional energy field. Stumpage fees should be levied to
finance the implementation of the management of resources by the local population. Substantial
input is required from the government, particularly in the field of policymaking and regulations,
but actual implementation should be left entirely to the private sector.

Endnotes

1. The 1994 World Development Report shows 5.5% annual urban growth during the period
1980-92 (page 222 and 223).

2. See"CO2 Emissions by the Residential Sector: Environmental Implications of Inter-fuel
Substitution” (Industry and Energy Department Working Paper, Energy Series No. 51).

3. In Ghana, atotal ban on production from the Afram plains (largely failed, despite much
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government attention); in Thailand, a ban on the transport of more than 2 bags at the time
except with a permit (general noncompliance); in Rwanda, total ban on the production from
the Southeastern Savannah zone (quite successful); in the Gambia, atotal ban on the use of
charcoal (partly successful); in Mauritania the number of transport licenses was limited
(failure).

4. See"What Makes People Cook with Improved Biomass Stoves?' (World Bank Technical
Paper 242).

5. See"Rwanda Project Carbonization, Etat D'Avancement” (ESMAP Report, October 1993).

6. See"Niger - Household Energy Project” (forthcoming FPD Energy Note).

Toreturn to main text, use the Back key on your browser.

Energy Issuesis produced by the Energy Practice Management Office, which disseminates
information about recent and ongoing energy activities of the World Bank Group.
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charcoal is produced in the eastern United States.

While charcoal can be made from any number of natural
materials, hardwoods such as hickory, mesquite, oak, maple, and

fruitwoods are favored. They have unique aromas and tend to
produce a better grade of charcoal. Better grades of charcoal
come from raw materials with low sulfur content.

Uses of charcoal may surprise you. Besides being the fuel that
cooks steaks, hotdogs, and hamburgers on a Sunday picnic (see
BBQ Forum), charcoal is used in many other processes. Itis
used in certain metallurgical "purifying” treatments and as afilter
to remove organic compounds such as chlorine, gasoline,
pesticides, and other toxic chemicals from water and air.

Activated charcoal, which has a super adsorptive surface, is
growing inuse. Itisused in purifying and refining metalsand in
the gas masks that were used during the Gulf War.
NutraSweetm uses activated charcoal to transform the product

into apowder. Activated charcoa is used as an antidote for many
types of poisons and is touted as an effective anti-flatulent.

Most charcoal manufacturers sell their product as a briquette.
This market has been dominated by several companies to include
Kingsford and Royal Oak. They do not make "lump" charcoa
which is an alternate product that has advantages and has potential
as a startup business.

Moreon Market Considerations

Moreon Startup Considerations

Other Sites:

Charcoal Making in the 19th Century
Dan Gill'sHow to Make Char coal at Home
About's Barbeque and Grilling Site

An online publication (pdf) with self-help suggestions for
rural entrepreneursis|ncome Opportunitiesin Special Forest

Products. It isprinted by the United States Department of
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Bulletin 666. This publication discusses charcoal aswell as
many other forest income producing opportunities.

Subscribeto the Forestry Newsletter

Name Email

subscribe

Email this page!

Sponsored Links

Download GuruNet: Science Topics and More

Quick: What is adenine? Apoptosis? Animism? Who was
Aesculapius? Apgar? Adromachus? GuruNet is the Windows
reference software that provides instant info on any topic. Know
everything. Use GuruNet.

http://www.gurunet.com/  Sponsored Link

Buy Tennis Tickets and Packages

Championship Tennis Tours since 1987 offers great individual tickets
and complete packages for the French Open, Wimbledon, US Open,
Australian, and much more. Book it all online now!

http://www.tennistours.com/  Sponsored Link

Computer Training for $5.99 - Word, Excel, More!

Anyone can learn how to use their computer with our step-by-step
video lessons. Learn how to write a business letter, build a
spreadsheet, even design a web page. Our courses are just $5.99.

http://www.599CD.com/  Sponsored Link

Easy Music Downloads - Only $1 a Month

Get your own MP3's, movies and more. Burn CD's the easy way.
Unlimited downloads, only $1 a month.

http://www.mp3downloadhg.com/  Sponsored Link

Save Up to 80% on Bedding, Clothes, Handbags, Etc.
Discount prices on brand name products. Save on items from names

http://forestry.miningco.com/library/weekly/aa051798.htm (3 of 4) [9/30/2003 4:49:35 PM]


http://forestry.miningco.com/gi/pages/shareurl.htm?PG=forestry.about.com/library/weekly/aa051798.htm
http://sprinks-clicks.about.com/?bid=31759367&p=1&ref=forestry_sbox_GABT&lnk=http%3A%2F%2Fwww.gurunet.com%2F%3Fafid%3D1320
http://sprinks-clicks.about.com/?bid=30620585&p=1&ref=forestry_sbox_GABT&lnk=http%3A%2F%2Fwww.tennistours.com
http://sprinks-clicks.about.com/?bid=28724149&p=2&ref=forestry_sbox_GABT&lnk=http%3A%2F%2Fwww.599CD.com%2Fpromo%2Fspr%3Fkey%3DGeneralNetwork
http://sprinks-clicks.about.com/?bid=35274628&p=3&ref=forestry_sbox_GABT&lnk=http%3A%2F%2Fwww.mp3downloadhq.com%2Findex.asp%3Fsource%3Dspr-gn
http://sprinks-clicks.about.com/?bid=34897654&p=4&ref=forestry_sbox_GABT&lnk=http%3A%2F%2Fwww.smartbargains.com%2Fdefault.asp%3Ffctid%3Dsespr091810069

Making Charcoal: A Startup Business Opportunity - About Forestry

like Burberry, Prada, Fendi, Armani, Calvin Klein, Ralph Lauren,

Panasonic, Cuisinart, Farberware and more.

http://www.smartbargains.com/

Buy a Link Now!

Sponsored Link

Explore More on the About Network!

Related Sites

Animals/Wildlife
Biology

Environmental Issues
Homework/Study Tips

Light
Speed

Physics
Guide Joseph
Andersen
shows you
how to
measure the
speed of light
with your
microwave.

Weight | Want It
Lifter Music stars
Bl 2] demand the
Neck strangest

- things. Top
Injury
Ericle 40/Pop
Cindy Guide James
Rehberg Maguire

goes

iﬂﬁz.gour backstage.
backpack
may be
too heavy.

About Us | Advertise on This Site | User Agreement | Privacy Policy | Kids®

Privacy Policy | Help

Copyright © 2003 About, Inc. About and About.com are registered trademarks of About, Inc. The About

logo is a trademark of About, Inc. All rights reserved.

http://forestry.miningco.com/library/weekly/aa051798.htm (4 of 4) [9/30/2003 4:49:35 PM]

Explore more...


https://sprinks.about.com/signup/create_user.htm?c=1&p=zc_3142_0_abt_forestry&pc=abt_forestry
http://animals.about.com/
http://biology.about.com/
http://environment.about.com/
http://homeworktips.about.com/
http://clk.about.com/?zi=1/Ru&zu=http://physics.about.com/cs/opticsexperiments/a/290903.htm
http://clk.about.com/?zi=1/Ru&zu=http://physics.about.com/cs/opticsexperiments/a/290903.htm
http://clk.about.com/?zi=1/Rv&zu=http://backandneck.about.com/cs/chronicpain/a/backpack.htm
http://clk.about.com/?zi=1/Rv&zu=http://backandneck.about.com/cs/chronicpain/a/backpack.htm
http://clk.about.com/?zi=1/Rw&zu=http://top40.about.com/library/weekly/aastarsinconcert.htm
http://ourstory.about.com/
http://beanadvertiser.about.com/
http://forestry.miningco.com/gi/pages/uagree.htm
http://forestry.miningco.com/gi/pages/mprivacy.htm
http://forestry.miningco.com/gi/pages/mprivacy.htm#kids
http://forestry.miningco.com/gi/pages/mprivacy.htm#kids
http://forestry.miningco.com/gi/pages/hc.htm
http://forestry.miningco.com/gi/pages/mcopyrt.htm

The Smokehouse

The SMOKEHOUSE

Ham's substantial, ham is fat
Ham is firm and sound.

Ham's what God was getting at
When He made pigs so round

..... Roy Blount Jr.

This is the old smoke house full of hams, bacon, and bagged sausage being cured and smoked over
hickory. Pork has been cured this way on farms in the Tidewater area of Virginia for hundreds of years.

What isit

Before Frigidair, Ford and Safeway became everyday words, farm families had to rely on ancient
methods to preserve food for survival. Hogs were raised for meat on most farms and were processed in
winter for meat through out the year. The weeks between Thanksgiving and Christmas became the
traditional time for "hog killin*s" in most parts of the country. Harvest was over, the weather had turned
cold but not too cold, hogs were fat on acorns and crop residues and the ones killed obviously did not
have to be fed hard earned corn over the winter. It was also nice to have fresh pork and sausage for
holiday gatherings.

Hog killing time was a ritual that involved everyone capable of helping. It was hard, intense and
specialized work and everyone had their jobs that had to be done quickly and properly. Often a family
would need the meat from several hogs to last the year and sometimes several neighboring families would
get together and process a small herd.
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Every part of the hog was used, except the squeal. After chilling overnight, the carcass was cut into the
major portions and trimmed. Some parts were best eaten fresh such as the brains and tenderloins.
Whatever was not to be eaten fresh had to be processed so it would keep. Heads, necks, livers and some
other organs were cooked down and made into delicacies such as scrapple and liver pudding. Trimmings
were ground into sausage; some of which was eaten fresh but most was either fried and packed in lard or
cured and fermented. Most of the large cuts such as hams, shoulders, loins and bacon were taken to the
smokehouse to be cured with salt and smoked.

By World War I rural America was changing rapidly. Small family farms were not able to compete
economically and young folks were better off getting jobs in town. Disposable income, transportation,
refrigeration and commerce made many activities, which only a few years earlier had been necessary for
survival, optional for lifestyle. The extended family largely disappeared and with it a vast learning
resource for future generations. Most of the values, traditions and country wisdom of countless
generations died with the old folks. Something like 98% of the American people are now THREE
generations removed from the farm! I came along at the tail end of the era and experienced some of the
traditions and heard some of the teachings. These pages are an attempt to at least pass on the little
that I was exposed to.

CURING PORK VIRGINIA STYLE

Why Bother

The Basics

The Cure and Country Ham
Bacon

Bagged Sausage

CURING BEEF

Pastrami
Dan Sawyer's Smokehouse Jerky

RELATED TOPICS

Scrapple
Meat Quality

Cold Smoking
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Cold smokingiscarried out in a smokehouse or chamber at temperaturesof 100° F. or less. The historic objective
wasto help in preserving meat or fish that had already been brined or cured with salt. Gentle heat dried the
surface and the natural anti-microbial properties of smoke helped protect the meat from spoilage. Smoky taste was
a secondary consideration and skill wasrequired in the selection of wood and management of thefire to avoid
strong and bitter flavors.

Today, the primary objective of cold smoking isto develop the intricate flavor sresulting from the skilled
application of seasonings and smoke. Temper atures exceeding 120° F starts the cooking process and cooked meat
does not cure or keep well. It is still necessary to cure or salt any meat or fish that isto be cold smoked because it
will spend many hoursin the danger zone of 40° to 140° F. which favorsthe growth of food poisoning and spoilage
bacteria.

Why Bother?

Our forefathers cured meat in order to survive. We can buy fresh pork or beef any time. So why should
we bother with learning obsolete techniques? The short answer is flavor: Nothing smells or tastes as
wonderful as a properly cured two-year-old country ham. Curing meat is an art form: | derive a great
deal of pride and personal satisfaction from successfully manipulating raw materials, environmental
factors, and ingredients to produce something that is uniquely "mine". Finally, there is respect for our
heritage. When my father was young, every farmer raised hogs and cured their own meat. Every region
and every individual developed methods which worked for them and resulted in characteristic flavors.
Lifetimes of experience were passed down through the generations. Much of this knowledge has been
lost. My goal is to pass on the little bit that | have been taught before it, too, is lost forever.

The Basics

Until the relatively recent availability of refrigeration, folks had to eat their meat fresh, preserve it, or
slow the rate of decomposition. Freshly killed meat is not very good and tends to be tough. Muscle
fibers have to go through the complex biochemical changes we call rigor-mortise and relax before they
become tender. This process requires about twelve hours during which the meat needs to be chilled as
much as possible but not frozen. The old timers would say that you had to take the "animal heat" out
before it was fit to eat. Even if they could keep the meat cool, they needed it to last as long as possible
and used available means to control microbial growth. Meat temperatures below 38° F slow the growth
of bacteria in general and favor "good" microbes, which enhance flavor and keeping qualities, at the
expense of "bad" microbes which produce toxins, smell bad and make us sick. Exposing meat to
hardwood smoke helps a little. Smoke has anti-bacterial properties which, in conjunction with the
surface drying effect from the associated heat, extend the keeping qualities of meat and enhance
flavor.

The basic method of preservation is to use salt - lots of salt! If you take a piece of fresh meat and cover
it with salt; water comes out and salt goes in. This is called "taking salt" and is the fundamental
principle of the curing process. Eventually, meat gets so dry and salty that spoilage bacteria can not
survive, even at warm temperatures. We could spend a lot of time talking about osmosis and how the
salt gets in and the water gets out, but those who came before were only interested in keeping the
meat cool enough for it to "take salt" before it spoiled (or became "tainted").

Mummified meat helps stave off starvation but does little to improve the quality of life. Folks found that
they could add things to salt that improved texture, flavor and color. In formulating curing mixtures,
sugars are used to enhance the action of salt, improve flavor and keep the meat more moist and soft
during aging. Nitrates and nitrites are often included as anti-bacterial agents as they are particularly
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Welcome

S %
To The Q Man's Page

This page is dedicated to the joy of Barbeque. Y our host for this Q page is the Q Master, Danny
Gaulden. Danny has been Q-ing for over 20 years and his experience and expertise on the subject
of barbecuing is very rich indeed. So pull up a chair and see if you can pick up some tips from the
Q Master.

To learn more about the Q Master, go to Danny Gaulden's bio page.

Danny hosted what has become known asa"Q Camp". A very appreciable student, Rock, has had
some exceedingly good things to say about the Q-Man. To find out what Rock had to say go here.

The Q-Fest '97 was held on June 14-17, 1997. Many memebers of the BBQ discussion list were in
attendance. A page has finally been added with comments from those participating in the Q-Fest
'97. Please continue to check the Q Fest page for the latest. We will be adding tentative plans for

the Q Fest '98 when they are available.

Q-FEST '98 UPDATE!!!

Due to the amost overwhelming number of requests received by the Q Man to move the event to a
somewhat cooler time of the year for our region, the Q-Fest has been tentatively scheduled for
October. We will continue to update you as plans are made.

The Q-Man owns and operates a local restaurant. While it isaDairy Queen, it isnot your normal,
everyday, run of the mill Dairy Queen. This one has the best BBQ anywhere around, according to
many sources. We invite you to check out the link to the DQ and to view the picture page. You

will be able to see for yourself the mouthwatering morsels available from the hands of Q Master,
Danny Gaulden.
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ITISALMOST DONE.

The Tips or FAQ Page and Recipes Page. We are hard at work completing these pages for you. We
will have plenty of information on the FAQ Page and a couple of recipesto temp you on the

Recipes Page.

Pecan wood is now available through Danny's supplier. Check the Pecan wood page for more
information.

This website is amember of The Smoke Ring, alinked list of BBQ
websites. To visit other sitesin the ring, click on one of these links.

The Smoke Ring

[ Next Site | Skip Next | Next 5 | Previous | Skip Prev | Random |

Thanks to Rick Thead for  CliCk Here for information on how to join the ring or look at a complete
the Smoke Ring logo photo list of Smoke Ring members.

Send the Q Man Email

This page created and maintained by:

Click on the above image for the Multiplicity Home Page.
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E-Mail Multiplicity Business Enterprises with comments, or questions about having your own web
page.

Last updated February 6, 1998
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FAQ OF THE INTERNET BBQ LIST
A Listing of the Frequently Asked Questions of the BBQ List

Version 2.0

Foreward

To view the recipe tables in this document correctly, you will need
Netscape Navigator 3.x or higher or MS Internet Explorer 4.x or higher

Update history:
Version 1.0 issued September 21, 1997
Version 2.0 issued June 10, 1998

This document is a compilation and summary of frequently asked questions
and answers posted to the Rick Thead BBQ List. We hope this list of
guestions and answers will help you improve your barbecue skills. This FAQ
was edited and is maintained by Bill Wight. Please direct comments,
corrections or suggested additions to: wight@odc.net.

© Copyright 1997-1998 William W. Wight. All rights reserved. You may copy
and distribute this document as long as it is copied and distributed in its
entirety with the contributor's names and this copyright notice intact.

Credit is given for each answer provided in this document where the author
was known. Special thanks for extra effort goes to Ed Pawlowski, Harry Jiles,
Danny Gaulden, Rick Day, Jeff Lipsitt, Billy Maynard aka Belly, Rodney Leist,
Kit Anderson, David Westebbe aka ESkWIRED, David Klose, Rick Otto, Tom
Kelly and Garry Howard.

The embedded Mini-FAQ is mainly the work of Ed Pawlowski.

BBQ List FAQ Team consists of the following members: Ed Pawlowski, Lloyd
Carver, Tom Kelly, Garry Howard, Rock McNelly, Rodney Leist, Dan Gill,
Vince Vielhaber, Alex Baker and Bill Wight.
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BBQ FAQ Forward

The FAQ BBQ graphic at the top of this page was stolen from Garry Howard's
BBQ Web page and modified.

Go to the Table of Contents
Go back to the BBO FAOQ Home Page
Comments or Suggestions

You can download this FAQ in several formats BE&=Click here

BBQ FAQ Ver 1.0, 2.0 ©1997, 1998 William W. Wight. All rights
reserved.
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Let'sQ!

Let's Q!

Home of the BBQ FAQ and More

This site has been accessed {43} "= &; times since Sept 7, 1997.

The BBQ List Recipe Archive

The BBQ FAQ OnlineVersion 2.0

The BBQ FAQ Online Version 1.0

The BBQ Bookstore is here! Check out these books on BBQ.
(while we're building our new bookstore,

try this one, compliments of Camping-USA!)
Vince's Genera Purpose BBO Rub

Vince's Smoked Turkey

Gravy and Stuffing to go with that Smoked Turkey
Q-Links! BBQ and Food Related Links

Makin Charcoal

Home M ade Smokers and Smokehouses

Bill Wight's Cajun Collection

Get your very own copy of the FAQ Version 2.0.

Word version in zip format (~330K)

Word 97 version in zip format (~=337K)

ASCII Text version in zip format (~285K)

Download the BBQ FAQ in HTML format. (zipped - warning: long filenames)

Get your very own copy of the FAQ Version 1.0.

Download the BBOQ FAQ in Word6 format. (zipped)
Download the BBQ FAQ in Word6 format. (Self Extracting)
Download the BBO FAQ in ASCII format. (zipped)

Download the BBOQ FAQ in ASCII format. (Self Extracting)

Download the BBO FAQ in HTML format. (zipped - warning: long filenames)
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F.Y Get Acrobat
. Download the BBQ FAQ in PDF format. e Reader

Other waysto get the BBQ FAQ isviaemail. Send an empty email message to:

. bbg-faqw6-zip@eaglequest.com to get the Word6 version zipped up viaemalil.
bbg-fagw6-exe@eaglequest.com to get the Word6 version as a self extracting zip file via email.
bbg-fag-zip@eaglequest.com to get the ASCII version zipped up via email.

. bbg-fag-exe@eaglequest.com to get the ASCII version as a self extracting zip file viaemall.

Comments? Send 'em to bbg-webmaster 1@eagl equest.com

This site is a member of The Smoke Ring
A linked list of BBQ websites

Next - Skip Next - Next 5 - Prev - Skip Prev - Random Site

Join the ring or browse a complete list of The Smoke Ring members

A service of
netRelief, Inc.

If you discover problems with any of The Smoke Ring sites,
please notify the Ringmaster
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This Site is Planned for Development. . .
In the Meantime, Try Searching the Internet for These TopicsOther Popular Categories
Travel Shopping
Finance Entertainment
Health Computing
Still can't find what you're looking for? Try a Web Search here: Search
WEBQUEST is the owner of this URL and is providing this page as a service.
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Homemade smokers and smokehouses

BBQ Mailing List Survival Guide
and Smoke-Cooking FAQ

Homemade Smokers and Smokehouses

Maintained by Vince Vielhaber

Smokers and Smokehouses!!

The style of pitsthat | have are similar to the OK Joe. | ave 2 pitson atrailer. Thefirst one hasa
verticle cooking chamber (16" dia) and the other is just an offset horizontal pit. Both of the
horizontal chambers are 36" long. | built both of these out of 3/8" thick 18" diameter steel pipe.

Big Jm Whitten's Q Pits
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Homemade smokers and smokehouses

Both are gas fired and use a cast iron pot above the burner to hold the wood. It is offset and | cook
mostly at 375 degrees except briskets | cook at 475- 500 degrees for 4 hours. The smaller cooker is
an old propane tank 32" x 84" with a 30" x 48" grate. The larger oneis 12' long x 4' diaand is
divided into 2 seperate chambers with 2 cooking surfaces in each. The grates are 42' x 48" each.
There is also two stove top burners on the rear.

Double D's Homemade Smoker

This smoker was built out of 18" steel pipe with 3/8" wall thickness and 1/4" plate.

Jack Oudiz' ECB Cart.
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Homemade smokers and smokehouses

| needed some work space to go with my ECB so | designed a mobile cart that can easily be
moved out of the way for charcoal loading, etc. The cart ssimply lift up and over out of the way for
easy access to the ECB. The whole cart cost about $35 in lumber and hardware and is built out of
pine 1x4 with 2x2 legs. The top is redwood 1x4 dats. The holeis cut out to 17.5in. to fit over the
17 in. diameter ECB. | cut it with ajig saw once the table was assembled. Use a nail and string to
draw the circle. | also modified the ECB by lowering the handles about 1.5 in. to fit under the cart
top. | canibalized an old rusty Red Flyer kid's wagon for the wheels. Whole thing took me about 4
hours to build using drill, skill saw and jig saw. After dumping my water pan into the coals one too
many times, | simply used longer screws and placed afew washers in back of each of the water
pan supports to extend them. Now no way that pan is going anywhere. An easy 10 min fix.

More pictures. There are some | haven't put on the page yet.

Want your's pictured?

Send me your home made smoker and smokehouse pictures. Include asmall blurb about it too.

[Survival Guide] [Principles] [Equipment] [Resources] [Recipes] [Terminology] [Personalities] [Stories]

Last revised 7/15/97
by Dan Gill
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the reader and does not constitute an endorsement by the
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I nternational system of units (Sl conversion factors)

Conversion

English unit factor Sl unit
acre 4,046 square meter (m?)
board foot 0.002 cubic meter (md)
bushel (U.S) 0.004 cubic meter (m°)
Fahrenheit (°F) (°F-32) 0.55 Centrigrade (°C)
foot (ft) 0.3048 meter (m)
galon (U.S. liquid) 0.004 cubic meter (m®)
hectare 1,000 square meter (n?)
inch (in.) 254 millimeter (mm)
pound per square inch

(Ibfin?) (stress) 6,894 Pascal (Pa)
pound per square foot

(Ib/ft?) (weight) 4.88 kilogram per square

meter (kg/m?)
pound per square foot

(Ib/ft?) (stress) 6.89 kilopascal (kPa)
pound per cubic foot
(Ib/ft3) (weight) 1.60 kilogram per cubic

meter (kg/m3)

ounce (0z) (U.S. fluid) 0.00003 cubic meter (m®)
quart (U.S. dry) 0.001 cubic meter (m°)
ton (metric) 1,000 kilogram (kg)
yard cubic (yd®) 0.9 meter (m)
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Summary

For many rural areas, the path to sustainable economic development will include innovative approaches to natural
resource conservation, management, and utilization. This publication describes special forest products that represent
opportunities for rural entrepreneurs to supplement their incomes. The types of products discussed in this publication
include aromatics, berries and wild fruits, cones and seeds, forest botanicals, honey, mushrooms, nuts, syrup, and
weaving and dyeing materials. Each chapter describes market and competition considerations, distribution and packag-
ing, equipment needs, and resource conservation considerations, and presents a profile of arural business marketing the
products. In general, products suitable for very small or part-time operations are described. A suggested role for each
type of microenterprise within a broader rural economic development framework is also mentioned. Each chapter
concludes with alist of contributors and additional resources.

This publication supersedes USDA Agriculture Information Bulletin No. 278, "Special Forest Products for Profit;
Self-Help Suggestions for Rural Areas Development,” published in 1963.
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| ntr oduction

Times have been hard in rural America, and the search
ison to find ways to increase job and income opportuni-
tiesfor rural residents. Thereis growing awareness
that for many rural areas the path to sustainable eco-
nomic development will include innovative approaches
to natural resource conservation, management, and
utilization.

In the past, the focus on our Nation's forest resources has
been to view them primarily as sources of timber.
Compared to all that has been written about timber
management and traditional timber products, discussion
of nontimber or special forest products has been almost
nonexistent. One purpose of this publicationisto
encourage a closer look at our Nation’s forests and
woodlands as intricate systems capable of sustained
generation of awide diversity of goods and services.

Inreality, in every region of the country there are
nontimber commodities and services that represent
opportunities for rural entrepreneurs to supplement their
incomes. Rural areas with access to public or private
forest resources, State and private forestry specialists,
and rural economic and small business devel opment
organizations need to explore these new avenuesin
special forest products. The intended audience for this
publication includes just these individuals: forestry
specialists, community leaders, rural economic develop-
ment professionals, and small business development
specialists who can effectively link potential entrepre-
neurs with new forest-based opportunities and the
technical and financial assistance they need to take
advantage of these opportunities.

The types of special forest products discussed in this
publication include aromatics; berries and wild fruits;
charcoal; chips, shavings, excelsior, sawdust, bark, and
pine straw; cones and seeds; cooking wood, smoke
wood, and flavorwood; decorative wood; forest botani-
cals as flavorings, medicinals, and pharmaceuticals;
greenery and other floral products; honey; mushrooms;
nuts; recreation and wildlife; specialty wood products;
syrup; and weaving and dyeing materials. Each chapter
includes a brief description of products and services,
market and competition considerations, distribution and
packaging, equipment needs, resource conservation
considerations, and a profile of arural business market-
ing the products. In general, products suitable for very
small (one- to two-person) or part-time operations were
the types selected for discussion in thetext. A suggested
role for each type of microenterprise within a broader
rural economic development framework is also

mentioned. Each chapter concludes with an appendix
that presents contributors and additional resources for use
in exploring each alternative.

Advicefor New Entrepreneurst

Starting any new enterprise can be risky both from a
financial and a personal viewpoint. Beforeinvesting
money, time, and energy into a potential new venturein
special forest products, the new entrepreneur should
complete apersonal evaluation, a market evaluation,
and a project feasibility evaluation.

The personal evaluation should walk a potential
entrepreneur through his or her reasons and primary
goasfor considering the special forest products industry.
It isimportant to clearly identify and prioritize these
goals and the special resources and skills that an indi-
vidual can bring to a new venture. Prioritizing goalsis
necessary because an individual may be expecting more
from the new enterprise than can probably occur. For
example, if acertain level of supplemental incomeisthe
most important goal, the economic feasibility of certain
products may simply be too low to meet that goal and the
individual may be better off seeking extraincome from
other employment. On the other hand, an inventory of
resources and skills may indicate underutilized human
resources, such as family members, whose labor could
effectively subsidize a small enterprise that would
otherwise not be cost-competitive.

The market and project feasibility evaluations are very
critical aswell. These steps are made more difficult by
the fact that the formal markets for special forest prod-
ucts are more limited than for more traditional forest
products. This means that market information is more
difficult to obtain. Nonetheless, questions about the
market to be answered include who will buy the product,
what exactly will be sold, and when the harvest and sale
would occur.

For the mar ket evaluation, potential entrepreneurs need
to identify their potential market, or buyers, through a
number of approaches. The contacts and resourcesin

1 We acknowledge assistance, in this section, from Chris
Schnepf, Area Extension Forester, University of 1daho
Cooperative Extension Service, Coeur d’'Alene, ldaho,
who provided a draft of a paper entitled “ Special Forest
Products: Considerations for Harvesters.”



this publication are agood starting place. Special forest
product buyers may advertise through specialty
magazines, local newspapers, or trade shows.

After locating a buyer, it is very important to clearly
document the product specifications before harvest, then
plan to meet or exceed these requirements. The markets
are small, and one careless mistake in failing to deliver
what a buyer was requesting may be enough to drop a
small producer out of the market. Examples of product
specificationsinclude: how much material, what quality,
what characteristics (size, color, etc.), what prices, what
insect or other damages are allowable, interest in and
price reductions for lower quality material, and packag-
ing and shipping requirements.

For many special forest products, it is critical to coordi-
nate the timing of the harvest with the requirements of
the buyers. Thisisespecially important when dealing
with products that have alimited shelf life, such as
mushrooms or floral greenery, or products that have
fairly seasonal demands, such as charcoal. Close
attention must be paid to all applicable State and Federal
regulations, particularly regarding edible products,
potential noxious weeds, and products to be shipped out
of State.

The project feasibility evaluation addresses the
technical and the financia feasibility concerns of the
potential enterprise. Technical concernsinclude where
and how the products will be found, harvested, packaged,
and distributed.

The location of harvest sites will vary with the product
and the forest land resources availablein aregion. Many
successful special forest product entrepreneurs do not
themselves own forest land; in fact, most of them may
not. Harvesting from State and Federal forests, from
forest industry lands, and from private forest land owned
are al possibilities. Permits are usually required to
harvest commercially from public lands. Thereisa
growing interest in leasing land, which alows an
individual to manage an area of forest for the sustained
production of several special forest products.

The watchword for the future of the special forest
products industry will be sustainable harvesting. Re-
search is needed to answer most of the important ques-
tions about regeneration, long-term ecological impacts,
and user conflicts from harvesting many of the products
discussed in this publication. Until the pace of research
on these nontraditional forest products quickens, guide-
lines for recommended harvest locations and methods
will vary from one region to another. It isthe responsibil-
ity of the harvester to learn al he or she can about the
products and their forest stewardship responsibilities.

For the financial evaluation, abudget needs to be
carefully developed, hopefully with the assistance of a
forest specialist and a business planning specidist. Ata
minimum, the budget should itemize fixed and variable
costs (including interest) and expected gross and net
revenues. A careful inventory of resources already
owned and time requirements (how much is available
and when) is needed.

When all isfinished, the potential entrepreneur needs a
clear accounting of the hourly wage he or she could
realistically expect to receive for the potential operation.
The entrepreneur needs to ask, “Could | make more
money at other available jobs or enterprises?’ and “Do
other advantages, such as being my own boss or spend-
ing time in the forest, compensate for lower wages?’

Needless to say, al of the above information from the
personal, market, and physical and financial feasibility
evaluations needs to be carefully developed and docu-
mented. Market information, budgets, harvest sites, and
the host of project feasibility information needed will be
impossible to sort out and evaluate if not documented.
This becomes even more critical if an entrepreneur seeks
assistance in evauating his or her idea (and such assis-
tance is highly recommended) or in financing the project.
A clear business plan is the single most important
documentation needed by any individual approaching a
rural banker with arequest for aloan.

Technical and managerial assistance in these evaluations
isavailable from awide variety of public sources
committed to an area’ s rural economic development,
agriculture, forestry, and small business devel opment.
Examples of these sourcesinclude forest service staff,
county extension agents, local and regional economic
development organizations, small business development
centers, State departments of agriculture and economic
development, banks, State universities, and local commu-
nity colleges. The brief overview above and the brief
summaries in the publication that followsin no way can
substitute for direct, localized information and assistance
to the potential specia forest products entrepreneur.

Additional Resources

The U.S. Department of Agriculture's Office for Small-
Scale Agriculture publishes fact sheets on mushrooms,
beekeeping, herbs, woodlots, and a number of other
small-scale rura enterprises. The Office for Small-Scale
Agriculture aso publishes a quarterly newsletter, a
directory, and avideo on small-scale agriculture. To
obtain further information on these publications and the
video, contact the Office for Small-Scale Agriculture,
Room 342-D, Aerospace Building, Washington, DC
20250-2200. (Telephone: 202—401-4640 or

Fax: 202—401-5179)



Chapter 1—Aromatics

Description of the Product Cedar leaf oil has been an item of commerce for over
and Its Uses 100 years. Thuja cedar leaf oil is produced from the ends

of branches and adherent leaves of the eastern arborvitae
Essential oils are the concentrated aromatic oils of plant and western redcedar. It is a common ingredient in pine
leaves, flowers, seeds, bark, roots, and the rinds of some and cedar blends which are used in room sprays, talcs,
fruits. They vary in strength but are always very potent, and insecticides. It is a component in embalming fluids,
and often smell best when diluted (as in other oils, microscope slide slips, industrial cleaners, deodorants,
colognes, and shampoos). Those essential oils obtained pharmaceuticals, cleaning fluids, salves, liniments,
from trees are generally produced by a lengthy steam perfumes, shoe polishes, and soaps. Perhaps its largest
distillation process applied to either the chopped wood or use is in the preparation of patent medicines. For
the leaves and branch ends of the tree (table 1-1). There example, it is used in Vicks Vap-O-Rub, a cold-remedy

are other methods of producing oils from citrus fruits, salve that helps clear the nose and loosen the chest. A
flowers, and herbs as well (see appendix). rather recent use is in the reodorizing of sawdust in
Table 1-1. Aromatic cils “sawdust logs” or instant fire logs.
— - The main areas of production of cedar leaf oil have
Balsam fir oil Spruceail traditionally been in New York, Vermont, eastern
Birch ail Cedarwood oil Texas Quebec, and southeastern Ontario, although some
Cedar lesf ail Cedarwood oil Virginiana distillation has taken place in the Upper Peninsula of
. . . Michigan and in British Columbia (western redcedar).
Hemlock oil Wintergreen oil
Sassafras oil Balsam fir oil is used in fragrance formulation, particu-

larly in industrial and household products such as
detergents, room fresheners, household cleaners, and
Essential oils have a great many uses and may be disinfectants.

obtained from cultivated or wild plants. Examples of
plants cultivated for their oils (among other uses) include
peppermint, spearmint, mentha citrate, basil, clary sage,
dill, tansy, wormseed, lemongrass, hops, and a host of
other oil crops that are generally grown under contract
(angelica, anise, chamomile, coriander, parsley, and
tarragon). One commercial source of essential and

Hemlock oil and spruce oilare used for household
products, detergents, and soaps. Hemlock oil is not well
defined, since there are four hemlock species native to
North America, but true hemlock oil is obtained exclu-
sively from eastern hemlock. Spruce oil is obtained from
the young branches and adherent leaves of black and
fragrance oils (Frontier Herbs) lists over 50 essential oils: Wh't‘? spruce. Sprucg oil hz_as a pleasant, pine needle odor
and is a major constituent in pine and cedar blends such

25 oils used in cooking and over 20 oils used in potpourri . :
. : as sprays, deodorants, soaps, and disinfectants. Both oils
crafting, cosmetics, and massage, among other uses. The

o . are used for personal care products and some cosmetics.
most common essential oils used as insect repellents are )
. There are many blends of hemlock, spruce, and fir needle
the oils of cedar, lavender, eucalyptus, pennyroyal, and

) oils that are produced, and the terms spruce and hemlock
citronella. They are mostly used on pets and humansto . :
: oils are often used interchangeably.
repel fleas and mosquitoes.

Cedarwood oil Virginiana is obtained from steam-
distilling sawdust, waste shavings, old stumps, and
chipped logs of eastern redcedar. Most of the production
comes from North Carolina. This oil is widely used in the
fragrance industry in products such as soaps, air freshen-
ers, floor polishes, and sanitation supplies. It is also used
in deodorants, insecticides, mothproof bags, floor
polishes, and janitorial supplies. In addition, a large
percentage of the oil is used as a starting material for
cedrol and cedryl acetate.

Oils of commercial importance obtained from trees and
wild plants include cedar leaf oil (from eastern white
cedar or arborvitad huja occidentalid..), and from
western redcedafl fiuja plicataDonn.), balsam fir oil
(Abies balsaméahemlock oil (from eastern or Canadian
hemlock,Tsuga canadensisspruce oil (fronPicea
species), cedarwood oil Virginiana (fraaniperus
virginiana), cedarwood oil Texas (froduniperus
mexicand, sweet birch oilBetala lentd, and winter-
green oil (from checkerberry wintergre&@ugultheria
procumbeny Some of this last group of oils will be Cedarwood oil Texas has different uses and does not
discussed in this section. compete in the marketplace with cedarwood oil



Texarome distillation plant for extracting
natural oils. Courtesy of Texarome,
Leakey, Texas. (SFP-13)

Virginiana. The chemical composition of the oils is
similar, but Texas cedar oil is used almost entirely as
feedstock for the manufacture of chemical derivatives of
the oil, whereas cedarwood oil Virginiana is used mostly
as is in fragrance formulas. Unlike the cedarwood oil
Virginiana, the cedarwood oil Texas is not a by-product
from the furniture industry—the Texas cedar is felled
almost exclusively for land clearing to increase grazing
lands for cattle ranching. Cedar trees from such clearing
operations are sold to the distillation plants. It is esti-
mated that 70 to 80 percent of this oil is used for cedrol
isolation and subsequent acetylation.

Sweet birch oilis primarily produced in eastern Pennsyl-
vania and in South Carolina. It is used in the flavor
industry in the manufacture of chewing gum, dentifrice
products, and baked goods. It has also been used as an
antirheumatic medicant and as a disinfectant. Since the
wide availability of synthetic methyl salicylate, the
demand for natural methyl salicylate oils has decreased
greatly.

Wintergreen oil is produced from the leaves of the low-
lying evergreen plant called checkerberry wintergreen. It
is used in flavoring chewing gum, other confections, soft
drinks, and dentifrice products. In addition to a limited

odora) have all been used to some degree as fragrances.
Sassafras oil, from the bark of the root of the sassafras
tree, is used for scenting soaps.

Market and Competition
Considerations

Essential oils are at the core of the $10 billion U.S. food
flavorings and cosmetic industry. Despite their being a
very small volume commodity, the oils and their chemi-
cal derivatives have a strategic importance because of
their irreplaceability in certain formulas that have been
well established and on the retail market for years. Most
of the users of essential oils are located in highly
developed and industrial countries such as the United
States, Europe, and Japan.

There are nonetheless severe drawbacks to entering the
essential oils and aromatics business. China (mainland)
has historically been an aggressive promoter of crops
with extractable essential oils. Theoretically, China’s
State-owned or subsidized producers have the lasting
power to bankrupt most private competition in the free
world. Small producers in the United States also must
contend with a virtual price control by a few large
companies on the East Coast.

More recently, since the beginning of the current
economic depression, the prices for essential oils have
fallen at the same time that consumption has decreased.
For example, cedarwood oil Texas has dropped from a
total production of 600 drums per month to 350 drums
per month, and this oil is one of the highest volume oils.
The price for cedarwood oil Texas is now at 1975 levels
($2.75 per pound). The same is happening for a number
of other essential oils. A low-grade Chinese cedarwood
oil is being offered in New York at $1.70 per pound,
which is below the cost price of any of the Texas
producers.

Global competition and marketing have another peculiar
pitfall. The currency exchange rate and the black market
value of the U.S. dollar in certain essential oil-producing
countries are such that these countries can afford to sell
their goods for very low U.S. dollar prices. One can
perhaps expect similar situations to occur with goods and
commodities from Eastern Europe and the Common-

fragrance use (in fern and cypress perfumes), it has beenwealth of Independent States (CIS) as soon as these

used in a number of over-the-counter pharmaceuticals
and personal care products, in particular, to reduce the
swelling of tissues. A tea brewed from wintergreen
leaves has been used to treat rheumatism, dysentery,
delayed menstruation, and to promote milk flow in
nursing mothers.

In addition to the above wild plant oils, erigeron oll
(from Erigeron canadensjsa common weed in the
Midwest known as marestail), pennyroyal oil (from
Hedeoma pulegeoidgsand goldenrod oil (fronsolidago
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and

countries return to some degree of production; many of
these countries are essential oil producers.

There are two options available to the entrepreneur
desiring to enter the essential oils market. The first is to
enter the market in a fairly major way, for example, with
an investment in an essential oil distillation plant of
between $1 million and $2 million. Such a plant would
need to be set up to process 50 tons of raw material a
day. According to Mr. Gueric Boucard of Texarome, a
fragrance material producing these conditions would



need to be met for this strategy to succeed (Boucard,
personal correspondence):

1.

The raw material must be either site-specific (for
example, Texas cedarwood, Virginia cedarwood, and
cedar leaf) or must be of a good chemovariety that
produces a high yield of oil and can be raised as a
fully mechanized crop (for example, basil oils, spice
oils, tea tree oils, lemongrass oils, and coriander oils).
In either case, the biomass by-products of the distilla-
tion must have enough value that the overall cost of
the oil itself is drastically reduced. Such value might
be either as boiler fuel or as cattle feed additive.
Ideally, boiler fuel materials would not only generate
the steam for the distillation but also generate enough
electricity needed to grind the materials and operate
the plant.

. The raw materials must be processed in a sufficiently

large volume to achieve economies of scale, yet such
volume should not constitute more than 25 percent of
the current world production in the first phase.

. The most cost-efficient and automated distillation

technology must be selected for the job.

. The plant should be designed to include a vacuum-

refining section with a fractionation column to allow
the redistillation of the oil to remove dark colors and
resins or to fractionate the oil into its different
constituents. This would allow reblending to meet a
customer’s exact specifications.

. Preferably, a new producer should have a contract in

hand for at least part of the production before going
into business. Alternatively, the new producer could
be in business with a line of products that will use the
oil.

. A new producer should start with sufficient operating

cash to produce for at least 6 months without sales.
(Large producers in the United States have been
known to have sold oils for a full year below their
manufacturing cost price in order to put a new
producer out of business.)

. The new trend in the flavor and fragrance industry is

to keep inventories to a minimum and rely on essen-
tial oil dealers to deliver the raw materials on time as
needed, out of their own inventory. For this reason,
producers must be able to offer substantial quantities
of merchandise “ex warehouse” and available for
immediate delivery, for example, spot New Jersey,
spot Amsterdam, and spot Marseille. This requires
considerable credits for product inventory, shipping,
and warehousing costs.

. Preliminary calculations need to show that the oil can

be produced for one-half to two-thirds of its lowest
list price during the past 10 years.

These are fairly sizable conditions certainly, and care is
advised in pursuing this strategy. Basically, there is
nothing that can be raised and distilled in this country
that cannot be done cheaper elsewhere. The only valid
niche is where one is raising and processing a crop or
material that has other value as well, for example, as a
feed crop for cattle feedlot operations. Celery, coriander,
and related crops with high oil seeds can be high-quality
feed crops. In such cases, their oils become almost by-
products.

This raises the second alternative for essential oils
production that is probably more consistent with rural
small business development. This alternative is to
develop a very small-scale distillation process in con-
junction with an herb or other botanical already being
harvested or grown for other reasons.

For example, a producer of an herb such as rosemary
might consider building a very small-scale “back yard”
distilling operation capable of using excess harvests of
this herb to produce a small quantity of oil. A small
distillation unit capable of using about 500 pounds of
excess herbs might produce a gallon of rosemary oll,
which could be carefully and attractively bottled and
sold. Even such a relatively small amount of production
could add value to the business if this oil were bottled in
half-ounce bottles and sold for several dollars a bottle,
perhaps through a retail shop associated with the
grower’s business. Such a small-scale approach effec-
tively raises the value of the oil from $30 per pound (its
price on the world market) to about $150 per pound. The
distillation process itself could be a drawing card for
visitors and tourists.

The biggest problem for the very small entrepreneur
trying to sell a manufactured oil is the reliability of his or
her production. It is difficult to get enough production to
convince a buyer—for example, a cosmetic company—
to buy the product. A consumer-based product line
cannot be introduced only to find that the oil for that
commercial product is not in dependable supply. If a
reliable supply and sufficient quantities of the raw
material cannot be identified, the project will be dropped.

The “harvested from the wild” forest materials for
aromatics are predominantly the eastern white cedar and
balsam fir. In particular, cedar leaf oil production has
almost always been a “pocket money” production
controlled mainly by farmers who distill the oil in fairly
crude equipment during times when they are not doing
usual farm work. Cedar oil was selling at about $9.50 a
pound in 1978, although the market can widely fluctuate.
It is estimated that 25 metric tons were produced in
Canada and the United States in 1984.

Other estimated levels of production based on 1984
estimates are as follows:
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10 metric tons
240 metric tons
1,400 metric tons

Fir balsam ail
Cedarwood oil Virginiana
Cedarwood oil Texas

Estimated levels of production for some other oils, based
on older 1979 data, were:

Hemlock oil 1,000 to 2,000 pounds
Spruce il 4,000 to 5,000 pounds
Sweet birch oil 5,500 pounds
Wintergreen oil 2,500 pounds

The market trend for the above essential oils is currently
a little downhill. The production of cedarwood oil Texas,
for instance, has dropped by half, and the four plants
producing this oil are all running at half capacity. The
competition from China is strong, and other countries

Equipment Needs, Costs,
and Suppliers

A distillation unit that could achieve a very small-scale
level of production would cost in the range of $5,000 to
$10,000 and could be lease-purchased or bought. If
purity and efficiency were not major concerns, it would
also be possible to build a very small “home-made”
distilling apparatus, since the overall concept is not
complex. In fact, many of those in the cedar oil business
design their own distilling equipment. The key is having
a source of steam: the steam volatilizes the oil in the
nodules of the boughs, and the steam-oil mix is put
through a condenser. The oil and water separate and the
oil is dipped off. Someone with a steam boiler can build
a still with drums and chicken wire to hold the plant
material.

Some kind of chopper is necessary to pulverize the plant

such as India and Indonesia are prepared to sell at a pricénaterial too. For example, it takes about two tons of

below the U.S. cost price.

The primary buyers of aromatics in the flavor business
are brokers and dealers, some of whom speculate in the

eastern white cedar brush to fill a typical distilling tub,
which means 4 to 6 days of hard work. Often the

simplest of tools are used—a small axe, a handsaw to cut
branches, and a machete. Depending on the season, the

purchase of raw materials. The companies that make the weather, and the quality of the brush, 2 tons yield

final product (perfumes, cosmetics, and foods) seldom
get involved in purchasing the raw materials. Rather, it is
the “recipe makers,” or the intermediary companies,
which are most often the point of contact for a small rural

entrepreneur. These are the companies whose job it is to

make “recipes” of flavors and fragrances which they, in
turn, sell to the perfume, cosmetic, and food companies.

One of the hardest things in the essential oils business i
getting a new product approved by an intermediary. It
often takes a number of years for a user company to
decide if a product is reliable, available, and wanted.
Occasionally, though, one can find a smaller broker who
will go out of his or her way to try to move an oil that has
a new source.

Distribution and Packaging

Essential oils must be stored so that they remain unex-
posed to air, light, heat, and heavy metals. If allowed to

anywhere from 20 to 40 pounds of oil (about 3 to
5 gallons).

Resource Conservation
Considerations

Environmental concerns can become linked with the

s production of essential oils on a case-by-case basis. For

example, the harvesting of Texas cedar currently is being
affected in some regions because of the listing of the
yellow-cheeked warbler and the black cap vireo on the
endangered species list. These birds nest in cedar trees,
and fines up to $50,000 are being levied for cutting a
cedar tree in certain areas where birds have been sighted.

Special Factors

Society is becoming more careful about the toxicity or
other adverse effects of materials. Many small companies

deteriorate, they become less fragrant, more viscous, andare virtually uninsurable by insurance companies, and

darker. Because they have no fatty acids, rancidity is not
a problem. Properly stored and sealed, most oils last for
years and some reputedly improve with age.

Trucking freight rates are becoming disproportionately

high in some regions. One producer gave as an example
the fact that in 30 drum lots, it costs $45 per drum to ship
by truck from Leakey, Texas, to the Port of Houston (250

product liability for a small line of retail cosmetic
products is very expensive. One lawsuit can bankrupt a
small company at any given time.

Processing plants can require up to 2 years of preparation
because of permit requirements and environmental
constraints, chiefly related to air quality and water

quality concerns.

miles) and $55 per drum to send the same drum from the there are a ot of shysters in the aromatics business. For

Port of Houston all the way to London, England.
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that are difficult to detect chemically is not uncommon. It
has been rumored in the trade that a certain amount of the
so-called natural birch oil has never seen a birch tree.

There is a labeling law in the United States related to the
use of products in the food industry. All products that use
the term “natural flavor” in the label must use com-
pounds that are naturally derived. This requirement can
create market opportunities in some instances. For
example, there is a wild horsemint found in western
Canada that is extremely rich in a compound called
geraniol, which is a raw material used in the fragrance
industry. If a manufacturer making a natural apricot oil
that requires a little bit of geraniol uses geraniol from the
horsemint plant, he or she can still continue to use the
term “natural” in the labeling. A farmer in western
Alberta, Canada, has begun production of wild horse-

mint Sasha and Grover Corwin at Texarome

portable distillation plant. Courtesy

Profile of Texarome. (SFP-12)

Mr. Gueric Boucard is President of Texarome Inc., a ) ) )

small producer of fragrance materials located in Leakey, these enterprises would almost certainly require that
Texas. Texarome has developed a very efficient method th€se products be introduced (along with several other
of extracting the natural essential oil from the native natural resource-based enterprises) through a concerted
Texas cedar trees and stumps discarded by local rancher&ducation program throughout a rural region. Such a

in their land clearing operations. Through a unique program might involve bankers, small busme_ss develop-
continuous distillation process that uses pure steam and Ment centers, State departments of economic develop-

no chemicals, the company is able to separate and collecfMent @nd agriculture, a university center capable of the
nearly 100 percent of the oil contained in the ground-up appropriate technology transfer, and community leaders.

wood. The spent wood is used as fuel for the steam
boilers, and all of the process waters are recycled. The
steam is used to power and heat a cogeneration-type
refining plant for breaking up crude cedarwood oil into
more valuable natural fractions of the oil and a pure
white crystal called cedrol. Such fractions are used by
perfume chemists to produce an array of naturally based
perfume chemicals used in soaps, household products,
and fine fragrances.

Contributors

Gueric Boucard, President, Texarome Inc., P.O. Box
157, Leakey, TX 78873. 512-232—6079. Texarome is
a large-scale producer of cedarwood oil Texas and
cedarwood oil Virginiana. The company also offers
consulting services and turnkey manufacturing
capabilities for all sizes of essential oil distillation

Texarome is now developing its own line of perfumes plants.
with the introduction of “Texas Fragrances,” highlighted
by a Texas “homegrown” perfume base of cedar. The
company also custom distills and custom builds both
conventional distillation plants and continuous distilla-
tion plants.

Robert De Geus, Utilization Specialist, Vermont Depart-
ment of Forests, Parks, and Recreation, 103 South
Main Street, 10 South, Waterbury, VT 05676. 802—
244-8716.

) ) Brian M. Lawrence, R.J. Reynolds Tobacco Company,
Considerations for a Rural Winston-Salem, NC 27102. 919-741-5000.

Development Strate
P 9y Dr. Jim Simon, Department of Horticulture, Purdue

Essential oils, like many other specialty manufactured University, West Lafayette, IN 47907. 317-494-1328.
products, are almost certainly a product about which few
bankers anywhere, much less bankers in rural areas, are
likely to be knowledgeable. Similarly, rural bankers
would have no easy way of obtaining statistics on such
products. Therefore, securing financial assistance for

Robert Westbrook, Forest Products Technologist, U.S.
Department of Agriculture, Forest Service, 2500
Shreveport Highway, Pineville, LA 71360.
318-473-7272.
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Resources

Chemical Marketing Reportgrublishes monthly
statistics on essential oils and their levels of import.

Drug and Cosmetic Industry—Fragrance Materials
Suppliers GuidgVol. 146: March 1990, p. 28(2).

Frontier Herb Cooperative, Box 299, Norway, IA 52318.
319-227-7991.
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Specialists in Essential Oils

General coniferae:Dr. Eugene Zavarin, University of
California, Forest Products Laboratory, Richmond,
CA 94804. 510-231-9450.

General coniferae:Dr. Ernst von Rudloff, 503—-375
Newport Avenue, Victoria, BC V8S 4E8, CANADA.

Juniper specialist: Dr. Robert P. Adams, Baylor
University, CSB Box 423, Waco, TX 76798. 817—
755-1159.

Pacific Northwest forest: Dr. Bjorn F. Hrutfiord,
College of Forest Resources, University of Washing-
ton, Seattle, WA 98195.

Turpentine oil: Dr. Duane Zinkel, Forest Products
Laboratory, One Gifford Pinchot Drive, Madison, WI
53705-2398.

Equipment

Waste, Inc., 2311 63rd Avenue East, Bradenton, FL
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Appendix A—Essential Oils as Natural Products

Essential oils are volatile odorous products obtained from The four major extraction methods used are:
natural raw materials by distillation, usually with water

or steam, or, as in the case of citrus fruits, by a mechani- ¢ Hydro- or water distillation—only water is used.
cal process. These products, which give to the plant its
distinctive and often diagnostic odor, are complex
mixtures of organic chemicals, the nature and relative
proportions of which are determined by the genetics of . pjrect steam distillation—only steam is used.
the plant species and stage of development, environmen-

» Water and steam distillation—both water and steam
are used.

tal factors (such as climate), and agricultural factors » Solvent extraction—a solvent is used.

(such as soil conditions, nutrition, time of harvesting, and o R
postharvesting handling prior to distillation) (Bernath, In hydrodistillation, the plant material is in direct contact
1986). with water, while in steam distillation, live steam is used.

In water-steam distillation, both water and steam are
The chemicals present in essential oils may be classified used, but the plant material is not in direct contact with
as follows: water. In solvent extraction, the plant material is ex-

tracted with some solvent and then the solvent is re-

» Hydrocarbons of the general formula moved to obtain the oil.

(CgHg)n-terpenes.
- Oxygenated derivatives of these hydrocarbons. Each method of distillation can be carried out at reduced
pressure, atmospheric pressure, or excess pressure.

» Aromatic compounds having a benzenoid structure. o o )
Before distillation, the plant material is often field-cured,

« Compounds containing nitrogen or sulfur. partially dried, or disintegrated to some extent. This latter
disintegration process, commonly called comminution or
size reduction, is used in the extraction or distillation of
herbs or for their incorporation into food products

(Heath, 1981). The reduction in particle size is to expose
as many oil glands as is practically possible to the
solvent or steam. It reduces the thickness of plant
material through which diffusion must occur, greatly
increasing the rate or speed of vaporization and distilla-
tion of essential oils.

These constituents are synthesized by the plant during its
normal development, and the chemical composition of
the oil is often characteristic of a given plant species.
These oils are produced in special secretory structures
such as glandular trichomes and oil or resin ducts (Fahn,
1979; Schnepf, 1974).

Essential oils have industrial application in providing an
agreeable scent or flavor to many commaodities, including
perfumes, toilet articles, soaps, and confectionery. In
addition, many volatile oils possess therapeutic proper-
ties and are used extensively in medical practice.

For larger and fixed installations, steam distillation is the
preferred method. Conventional operations use batch and
semibatch systems. A more cost-effective continuous

. . system is now in use at the Texarome plant in Leakey, Texas.
Commercial Extraction Methods Y P Y

Solvent extraction techniques are also used for floral

Aromatic Plants material, which is too sensitive for normal distillation
methods. Enfleurage is another very long-established
In commercial practice, the removal of essential oils method of extracting delicate flora aromas by solution

from plant material is accomplished by various methods, and adsorption into fat. The odorous fat is extracted with
depending upon the quantity of oil present in the plant  a solvent to recover the essential oil, and the residual fat
and the stability of the aromatic constituents of the oil. ~ may be used in the making of scented soap.

The tendency of some of these constituents to undergo
changes when subjected to high temperatures makes it
necessary in some cases to use special methods of
extraction whereby the final product is obtained without
decomposition or alteration (Guenther, 1972).

Recently, the liquid carbon dioxide extraction method
and ultrasonics have been employed to increase the
extraction rate and yield of essential oils.
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Oleoresins

The nonvolatile flavoring constituents of herbs and
spices are recoverable by extraction. In practice, a
solvent is chosen that dissolves both essential oil and
nonvolatiles present, the resulting solvent-free product
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Quality Control
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Chapter 2—Berriesand Wild Fruit

Description of the
Product and Its Uses

North America possesses diverse native fruit trees and
shrubs, the potential commercial possihilities of which
have barely begun to be explored or appreciated. The
most well known are probably the wild blueberry
(Vaccinium angustifolium) and the big huckleberry
(Vaccinium membranaceum). In the Pacific Northwest,
the Himalayan blackberry (Rubus procerus) is a nonna-
tive “escape” that is also common. Other popular wild
berries are gooseberries, currants, strawberries, blackber-
ries, blackcaps, and raspberries. Lesser known berries
include lingonberries, juneberries, elderberries, mulber-
ries, coralberries, salmonberries, and thimbleberries.
Native fruits that are wild harvested include mayhaws,
pawpaws, persimmons, chokecherries, crabapples,
Oregon grape, and several types of wild plum. Staghorn
sumac, prickly pear, deerberry, passionflower, and black
cherry are also used for their berries and fruits

(table 2-1).

Table2-1. Berriesand wild fruit with commercial potential

Blackberry Currant Mayhaw Prickly pear
Blackcap Deerberry Mulberry Raspberry
Black cherry  Elderberry Oregon grape Salmonberry
Blueberry Gooseberry  Passionflower  Serviceberry
Chokeberry ~ Huckleberry  Pawpaw Staghorn
sumac
Coraberry Juneberry Persimmon Strawberry
Crabapple Lingonberry  Plum Thimbleberry

Most types of wild berries and fruits are found only in
certain regions of the country. For example, the pawpaw,
asmooth, creamy fruit that tastes like a blend of banana,
mango, and pineapple, is the northernmost member of
the custard apple family and the largest North American
fruit. The center of its native distribution isin the
Kentucky and Ohio area, but it can be found as far south
as northern Florida, as far north as southern Canada, and
as far west as Nebraska and Oklahoma. The persimmon,
which isused in breads and pies, is primarily found in
Indiana and Illinois.

Many berries and wild fruits are used fresh in baking
products. The most popular application for wild blueber-
ries, for example, is still blueberry muffins. But other

berries and wild fruits are gaining regional and even
national and international markets as part of specialty
berry and fruit products. Besides baked goods, these
products can include jelly, jam, preserves, marmalade,
pudding, butter, juice, salad dressing, syrup, sauce,
candy, wine, cider, and even beer. A few, such asthe
juneberry (also called the serviceberry, Saskatoon,
shadblow, and sarvistree), can be found throughout
much of North America. Pemmican, one of the staple
foods of most of the Plains Indians, was made by
pounding dried juneberries with buffalo meat. Today,
serviceberries make delicious pies, jellies, and jams.
They have a unique sweet flavor that tastes alittle like
almonds.

Prickly pear fruit is sold in many grocery stores. It can
be eaten raw or made into preserves, marmalade, or
syrup. Elderberries are used in elderberry blossom
fritters, sauces, wines, and fruit juice or may be com-
bined with other fruit for use in pies and tarts. Deerber-
ries are reported to make delicious pies, jams, jellies, and
marmalade. Mayhaw may be used in fruit juices and
sherbet. Crabapples make excellent jellies or preserves,
and black cherry makes fine pies, cider, and jelly (Payne
eta., 1991).

Some native berries have medicinal or therapeutic uses
aswell. For example, in China, mayhaws are avery
important cultivated crop, partly for their medicinal uses
as a heart medication. There may be medicinal market
opportunitiesin the United States as well for thisand
other native fruits and berries. Pawpaws have received
attention lately because, in addition to food uses, the
vegetative parts of the pawpaw plant contain compounds
that exhibit highly effective pesticidal and anticancer
properties (Callaway, 1992). They are aso an excellent
source of vitamin C. In fact, some USDA scientists have
predicted the pawpaw may become one of our most
valuable fruit trees. The American perssmmon is aso
high in vitamins A and C. The berries of staghorn sumac
are used in Appalachiato make a gargle to soothe a sore
throat.

Market and Competition
Considerations

There is some indication that new markets for specialty
native berries and fruits may be opening up. Blueberries,
huckleberries, and mayhaws are among the wild berries
and fruits that have already been used by rural entrepre-
neurs and are briefly described.
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Blueberries. The wild or lowbush blueberry is of great
interest to many forest managersin the north central and
eastern United States. The lowbush blueberry is awoody
deciduous shrub native to northeastern North America
Lowbush blueberries are harvested commercially from
native wild stock in Maine and eastern Canada. Itis
believed that some of our native lowbush blueberry
barrens have been producing for 900 years. Between
1984 and 1988, an average of over 17.5 million kilo-
grams of blueberries were produced in Maine alone, from
over 10,000 hectares of land (Y arborough, 1991). Maine
has had crops of lowbush blueberries approaching

50 million pounds. Most are flash-frozen, and some are
exported as far away as Japan, where their color is prized
aswell astheir taste.

Most of the U.S. wild blueberry crop under cultivationis
dedicated to industrial applications. Nearly half of the
U.S. commercialy produced blueberries are now from
wild bushes, and the major increases in volume have
come from wild production. Cultivated blueberry
production hasincreased at arate of approximately

5 percent per year for anumber of years, but production
of wild blueberries hasincreased at double that rate. Per
capita consumption of wild and cultivated blueberries has
doubled in the last 10 years.

Only 2 to 3 percent is sold as fresh produce, almost
exclusively in the Northeast in cities close to the growing
areas of Maine and eastern Canada. Wild blueberries are
especially appropriate for baking because their firm skin
helps them maintain their shape throughout processing.
They are agood source of nutrition (providing dietary
fiber, vitamin C and other vitamins, and minerals
including calcium, iron, and zinc) and are low in sodium
and calories.

Particularly in northern Minnesota and in Maine, local
residents regularly harvest wild blueberries. In especialy
good berry years or hard economic times, local blueber-
ries appear for sale on roadsides and in supermarkets. In
Maine, blueberry picking is one of many money-making
activities for rural residents and Native Americans, some
of whom have started mail order jam and jelly businesses
based on wild blueberries.

Another opportunity from wild blueberry gathering is as
arecreation and tourism activity. A survey of northern
Minnesota resorts showed that 29 percent of the resort’s
visitors picked wild berries and felt that this added
greatly to tourist experience in that region. Research has
shown that it is actually cheaper to buy wild blueberries
than it isto pick them (Shubat, 1987). It is apparent that
the recreational benefits of wild berry picking (being
outdoorsin a peaceful setting, finding a natural food) are
more important than potential commercial benefitsin
many cases. These recreational benefits can be creatively
expanded, too. For example, the Annual Blueberry/Art
Festival in Ely, Minnesota, is one of Minnesota' s most

18

popular art/craft festivals. It features foods that reflect the
ethnic mix of the area, and blueberry delicacies include
ice cream, muffins, pies, pancakes, pastries, and breads.

Huckleberries. The western huckleberry? is also
becoming recognized as an important forest resource. In
State or national forests where huckleberries arerela-
tively accessible, wild huckleberry picking can be a
significant boon to recreation and tourism. For example,
in northern Idaho, many visitors come to certain areas
expressly to pick and sell huckleberries. Many are
retirees who come in campers, camp in the woods, and
pick and sell huckleberriesto local buyers and local
restaurants to supplement their incomes. Pickers can earn
from $12 to $18 agallon for huckleberries, with $14 a
gallon being an average. This equates to $1 to $2 per
pound. It takes about 1-1/2 hours to pick a gallon of
huckleberries, which are more time-consuming to harvest
than wild blueberries because they grow individually
rather than in clusters.

The local restaurants, in turn, offer specia huckleberry
products to the tourist trade. Huckleberry “raisins’ and
huckleberry chocolate candy are examples of unique
products of northern Idaho and western Montana that
have already found a commercial niche market.

Berry production is surprisingly high in some huckle-
berry fields. Yields of 100 gallons per acre have been
reported, and over 75 gallons per acre are not unusual in
agood huckleberry year. Research is being undertaken at
the University of Idaho Agricultural Experiment Station
to determine which varieties of huckleberries might be
capable of farm cultivation.

As with wild blueberries, the market opportunity for a
unique recreational experience may be just as great asthe
market opportunity for afood product. Berry picking has
ahigh recreational value. During huckleberry season,
thousands of additional vehicles may pass through a
berry-rich ranger district during a single huckleberry-
season weekend.

Mayhaws. The mayhaw is a member of the Crataegus
family and isavariety of Southern hawthorn that yields
yellow to bright-red fruits with ataste similar to a tart
crabapple. It isone of the last wild U.S. fruit trees that
has not yet been commercialized. It can be found in the
southeastern United States, usually in wet, swampy areas
due primarily to the fact that much of the uplandsin the
southeastern United States have been burned over at
some point in history. Because the mayhaw tree is very
heat-sensitive, wet, swampy areas are among the few
habitats where they have survived.

2 Note: A poor-quality eastern fruit (Gaylussacia) is
called “huckleberry” in the eastern United States and
should not be confused with Vacciniums.



Mayhaws are used to make jellies, marmalades, pre-
serves, salad dressings, wines, syrups, sauces, and
desserts. There are probably aready 10 entrepreneurs
who are selling mayhaw products, even though there are
probably fewer than 15 commercial acres of mayhaw
treesin the United States.

Renewed interest in mayhawsis also occurring in
Louisiana, Georgia, Alabama, and Mississippi. While
mayhaw jelly has been renowned in the South for over a
hundred years, entire recipe books have been devel oped
to promote this native fruit in the last several years.
Articles have been run in magazines such as Southern
Living and Louisiana Life on the commercialization of
the mayhaw as an orchard fruit. Some who are knowl-
edgeabl e about the mayhaw feel that within 8-10 years,
the tree will probably be found in commercial orchards.

Distribution and Packaging

It isworth noting that if the cost of labor, packaging, and
shipping were added to the cost of harvesting wild
berries, there would not be a general market for them asa
fresh product. For example, fresh huckleberries would
probably cost over $5 a pound if shipped fresh to major
population centers. Commercial successes with wild
fruits and berries have all relied on processed rather than
fresh products since there are so many aternative
commercialy produced fresh fruits and berries (strawber-
ries, raspberries, and cultivated highbush blueberries)
that are less expensive.

Also, many of the wild berries, though delicious, have
little or no shelf life. Some “di€” in lessthan aday. But
dried berries are a potential product with largely un-
tapped possihilities, since drying extends the shelf life
significantly.

Equipment Needs, Costs,
and Suppliers

Most picking of wild berries and fruitsis done by hand.
However, some experienced berry pickers use small
rakes to speed the process. The disadvantage of this
techniqueisthat it collects alot of leaves and twigs, so
the berries must be cleaned as well. Rolling across a
wool blanket, picking out the leaves, or floating the
leaves and twigs in water are al ways of cleaning. Some
pickers beat on the bushes with a hoop-type cradle to
catch the berries. A “huckleberry combine” has also been
used, which is awire arrangement to separate the ripe
berries from everything else.

Flash freezing is not practical for the small producer. A
producer has to be prepared to process hundreds of
pounds, perhaps a thousand pounds per day, before flash
freezing is economical, and some suppliers of freezing

equipment recommend a thousand pounds per hour. Most
people simply use very cold chest freezers and bag the
berries frozen.

Resour ce Conservation
Considerations

The major considerations in increased use of public lands
for the harvesting of wild fruits and berries relate to
potential conflicts with other uses and users, and the best
management practices to increase yields.

Potential conflicts. Resource managers in two areas of
the Gulf Coast are currently dealing with questions of
potential use conflicts over the commercial harvesting of
mayhaws. Lessons learned in these cases will no doubt
be applicable to resource managers in many other regions
of the country dealing with similar questions over wild
harvesting for commercial use.

The Eufaula National Wildlife Refuge Areais a 250-acre
wildlife refuge near Colquitt, Georgia. This refuge was
recently acquired by the U.S. Fish and Wildlife Service
and includes many mayhaw trees, the berries of which
have historically been harvested by local residents. In the
past few years, much of this harvest was sold to alocal
company called The Mayhaw Tree, Inc., which has
created a market for mayhaw jelly and other products
(see profile section of this chapter).

Normally, the U.S. Fish and Wildlife Service issues
permitsto individuals for collecting berries or nuts on
refuge lands. In the case of the Eufaula area, which is
physically quite removed from the offices of the U.S.
Fish and Wildlife Service, the Service has elected instead
to issue permits directly to The Mayhaw Tree, Inc. and
theloca IGA store, which are the two primary commer-
cial outletsfor the sale of the berries. There is currently
no charge for these permits, even though the harvested
berries are sold commercially, but the refuge manager
has pointed out that this policy might need to change if
the demand for picking were to become so great that
there were user conflicts, in which case some charge for
mayhaw collecting might be put into place, possibly on a
bid basis.

The U.S. Fish and Wildlife Service observed the area
closely in April and May of 1992 to determine the level
of use and also to ensure that inappropriate uses of the
wildlife refuge do not occur. The areaincludes sand
dunes, longleaf pine, and wire grass habitat that is now
relatively rare for the region. The refuge is also heavily
populated by gopher tortoises and possibly by indigo
snakes, which are both threatened species. The primary
objectives for the U.S. Fish and Wildlife Service will be
to limit public access and disturbance as much as
possible. That portion of the tract that is heavily wooded
with mayhaw treesis generally away from the tortoise
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area and will continue to be open for berry picking but
with certain restrictions, such as no vehicles. A workshop
between area biologists and the public was held in
February 1992 to discuss the issues.

In the State of Louisiana, apotential exists for conflict in
the harvesting of mayhaws from several Wildlife
Management Areas (WMA's). Louisiana currently has a
regulation against the harvesting of hard mast (acorns,
pecans, etc.) and various plant species, but has never
addressed the soft fruits. In past years, individuals or
families cameinto certain areas to gather mayhaws for
their own use. But in 1991, interest in collecting
mayhaws increased substantialy. In one area, the Saline
Wildlife Management Area, fairly large crews of as
many as 15 men came into the area to harvest mayhaws.

At this point, the L ouisiana Department of Wildlife and
Fisheries saw apotential for conflict with other recre-
ational users and abuse of aresource. There was also
concern for damage to the trees and nesting songbirds.
There are no regulations on harvest methods, and one
method used is to pound the base of the trees with a
sledgehammer or other heavy object to make the berries
fall off, a practice which can split the wood of the tree
and disturb any nesting wildlife.

In response to the concern voiced by the wildlife manag-
ers, legislation was passed by the State of Louisianato
keep the Department of Wildlife and Fisheries from
limiting the volume of mayhaws for commercia use. The
resulting regulations limit the recreational user to

5 gallons of mayhaws per person per day. This seems
more than adequate for the home user. Individual
members of afamily are eligible for 5 gallons each.
Commercial operatorswill be required only to obtain a
permit from the district office or afield person, and the
commercia harvest is unlimited. Hopefully, the permit
will allow the department to track the actual amount of
berries harvested. Damage to or removal of trees, shrubs,
hard mast, and wild plantsis now expressly prohibited
without prior approval.

The berries are generally not considered to have impor-
tant wildlife food value, although relatively littleis
known about which species depend on the berries. They
are probably eaten by various passerine birds, turkeys,
and deer, but, because they ripen in the spring when food
is not generally alimiting factor for these populations,
the mayhaws are probably not critical. Often they ripen
when the land is inundated.

Resour ce management of blueberries and huckle-
berries. Resource management of the wild or lowbush
blueberry in the wild is a subject of great interest to many
forest managers in the north central and eastern United
States. Berries do best in open, acidic sites, although they
can aso do well in fairly open wooded sites. The
lowbush blueberry grows from seed and from under-
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ground rhizomes. New parent plants are started from
seed, usually by birds and other mammals. After 3 to

6 years, the plants become branchy and stop producing
as many berries. Any disturbance which prunes the
branches encourages the spread of underground rhi-
zomes, which in turn develop roots and new stems,
which produce larger and more numerous berries than
the parent plant. To maintain the open sites and to prune
the branches, it has been felt that it was necessary to burn
over lowbush blueberry areas. It is believed that some of
our native lowbush blueberry barrens have been managed
by burning for an estimated 900 years.

A few national forests, such as the Chippewa National
Forest in Minnesota, devel op and manage sites as
blueberry picking areas. Periodically, afew hundred
acres of blueberry area are burned in the Chippewato
encourage new and more productive growth of the native
blueberries. Sites are selected for management based on
the availability of existing plants, the accessibility of the
site, and historical picking use. Late fall burningis
preferred. However, burning has drawbacks. If the
surface gets too hot, burning can destroy the organic
layer of the soil, thereby exposing rhizomes to heat,
drought, and extreme cold.

On good sites, up to 4,000 pounds of berries can be
produced per acre. However, information regarding the
location and ripening of berry sites has always been
informal, low key, and by “word of mouth” in the
Chippewa National Forest.

While many people think the huckleberry isawild
blueberry, the morphology and physiology of the big
huckleberry (native to the Pacific Northwest) are very
different and the plants have different management
requirements. Huckleberry fields occupied an estimated
100,000 acres of Oregon and Washington forests about
20 years ago, and these fields owed their existence to
wildfires that created conditions favorable to the growth
of huckleberry plants. Asfire prevention has succeeded,
trees have invaded many of these high-quality huckle-
berry fields. The trees eventually form dense subalpine
forests that crowd and shade the shrubs, eventually
eliminating huckleberry production. However, unlike
blueberries, huckleberry management does not recom-
mend burning. Control of overstory treesis best done by
killing individual trees.

Profiles

Litehouse Dressings. Litehouse Dressings of Sandpoint,
Idaho, sells several huckleberry products to specialty
storesin the Northwest.

The company purchases berries from local pickers for
about $2 a pound during a 4-week summer season. They
are processed and bottled by a specialty kitchen and



marketed by Litehouse Dressings. Jams, syrups, and
chocolate-covered huckleberry candies have been sold.
Fresh frozen berries are also sold in bulk in 20-pound
bags to afew local Safeway stores, but the company does
this more as a service since the berries are more valuable
to them as part of value-added products.

The company has discovered that it can sell all the
huckleberry productsit can produce. The market is
growing, and it is particularly strong among people who
have lived in the region or who have traveled through the
area and become familiar with the huckleberry. Accord-
ing to the company, quite a number of pickers gather
berries as amgjor source of their annual income.

Beginning in 1991, the company started to put more
emphasis into developing and marketing huckleberry
products. Before that, their wild berry products were
generally “periphera” to the rest of the company’sline
of products. Litehouse Dressings set atarget of 65,000
pounds of huckleberries, researched new products,
redesigned labels and packaging, glassware, etc., and
prepared to market the huckleberry products through
specialty food distributors. (The company sells directly
to agrocery wholesaler and sells direct aswell.)

The company now offers huckleberry gift packs featuring
jam, syrup, and wild berry-filled chocolates. They
advertise in the summer through local and regional
newspapers in northeast Washington, Canada, western
Montana, and northern Idaho to buy as many huckleber-
ries as pickers can obtain from surrounding national
forests.

Flavor Fest Mayhaw Jelly. Mr. Glynn Carver and his
brother, Randall, of Many, Louisiana, believe that there
isavery good market for mayhaw jelly.

In 1991, the Carvers “ spread the word” that they would
purchase 100,000 pounds of mayhaw berries. Two
buying stations were set up in the county, and the
response from residents in this area of high unemploy-
ment was tremendous. Even though harvesting mayhaws
istough work, usually done by boat and most often in
areas thick with brush, a procession of pickup trucks
began arriving at the collection points. On aweekday,
about 100 came through the busiest paying station, where
the Carvers paid 85 cents a pound for cleaned mayhaws,
dlightly lessif they had to do the cleaning. Most people
brought in 5 to 10 gallons, about 30 to 60 pounds of
berries. But some people brought in severa hundred
pounds, and two people each brought in 1,200 pounds at
atime.

Most of the berries were picked from one 50-mile stretch
of river bottom areaalong Louisiana’s Little River. The
procedure is generally to first clear the area around the
trees of old berries and then shake the tree. The mayhaws
fall into the water and are then scooped up with nets. To
clean the berries, pickersroll the berries down awet,

tipped board. The leaves and grass stick to the wet wood
and the berries roll down into a wire mesh net.

Thefirst year, the juice was processed locally but sent to
acommercial jelly production company for a market test.
About 23,000 cases of mayhaw jelly were produced the
first year and packaged under the label Flavor Fest
Foods. The jelly isbeing sold through amail order
company and also through local grocery stores, where an
18-ounce jar sells for about $2.49.

The Carvers hope to purchase up to 500,000 pounds of
wild harvested mayhaws in the future and to build alocal
processing plant somewhere in Grant Parish. In addition,
the Carvers have been working with alocal horticulturist
to encourage commercial and backyard orchard growers.
They have made over 100 selections of wild stock and
the company is now selling grafted mayhaw trees. It is
estimated that there are 200 varieties of mayhaw, many
native to Louisiana and others of Chinese ancestry,
where the mayhaw has been cultivated for 1,000 years.
The Carvers are working closely with the Louisiana
Agricultural Extension Service and the Louisiana
Department of Agriculture and Forestry to encourage the
planting of mayhaw orchardsin Louisiana.

The Mayhaw Tree. The Mayhaw Tree, Inc. started in
1983 with “an idea, a pot, and a spoon,” according to Ms.
Dot Wainwright, one of the current owners.

That year, eight women in Colquitt, Georgia, got together
to do something themselves about the economic stagna-
tion of their small town and rural county. They investi-
gated severa aternative small businessideas, but found
that they continued to come back to the idea of a mayhaw
jelly business. The mayhaw thrivesin the wild among the
swampy bays, limestone sinks, and riverine wetlands of
the Gulf coastal plain, and for aslong as anyone could
remember, local people had been gathering the tart,
cranberry-sized fruits to make a remarkably tasty jelly.

This same group of women had already convinced the
local Merchants' Association to sponsor an annual
Mayhaw Festival in Colquitt, and the first one was
scheduled for the next spring. The Mayhaw Tree, Inc.
was incorporated in 1983, and the next crop of mayhaws
was made into jelly under contract with deli workersin a
supermarket and marketed directly to gift and specialty
stores with the Mayhaw Tree label. In 1985, the company
began producing its own jellies independently and also
diversified its product line to include mayhaw syrup,
green pepper jelly, cucumber jelly, salad dressing, and
plantation ham sauce. Since that time, they have also
added low-sugar mayhaw jelly, Vidalia onion jelly,
pecans, and specialty cookies.

Today the company employs 8 people full-time and
about 20 people part-time when the mayhaws comein for

processing. The company relies on several dozen
individuals and families to gather the mayhaws each
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spring. Pickers are paid $5 a gallon for the berries. In
1985, the company spent $5,700 to purchase the berries.
In 1991, the company spent about $12,500 to purchase
about 2,500 gallons of mayhaws, a year when the crop
was smaller than average.

To demonstrate to the community the economic impact
of what some were condescendingly calling a cottage
industry, the partners paid their pickersin $2 hills
beginning in 1986. When these $2 hills began showing
up in grocery stores, gas stations, and dentist offices,
people began to understand the importance of “mayhaw
money.”

In general, there has been no difficulty getting enough
berries. Each year the company tries to buy enough for
that year's sales and one in addition. Those doing the
harvesting include families, young couples, and older
people who just want to make extra money. One person
can gather 10 gallonsaday if he/sheisin agood area.
One extended family can gather $700 to $800 worth of
berries. Thiswork has meant alot to many people who
use the money as supplemental income. Some harvesters
gather on other people’sland, then share the proceeds
with the landowners.

The company works closely with the Georgia Depart-
ment of Agriculture and helped organize the Georgia
Specialty Food and Wine Association. The mayhaw
products are marketed mostly through gift shows and
food shows. For example, in one year the company will
attend the Atlanta, Washington, D.C., Tampa, Dallas,
Chicago, New Y ork, and San Francisco gift shows. The
company also has aretail mail order business, with most
of their business occurring during the holiday season. In
1991, the company had almost $500,000 in sales, with
shipments all over the country and international aswell.

Considerationsfor a Rural
Development Strategy

Native fruits played an important role in North

America s human history, beginning with the American
Indians and early European settlers who used fresh and
dried fruits as well as extracts for medicinal and socia
purposes. Y et most of today’s commercial orchards have
fruit trees which are based on species that were intro-
duced into North America. It isironic the extent to which
we have neglected the native fruits and berries of our
forests and woodlands.

Where forest lands can be managed for the production of
wild berries and/or fruit trees, one strategy would be to
enhance the recreational and tourism value of wild
harvesting. This could be done in conjunction with
innovative interpretive programs to impart to visitors
some of the historical significance of native fruits and
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berries and their uses by native Americans, early settlers,
and current rural residents.

Of course, it would be important to have harvesting areas
remain in as natural and uncommercial a setting as
possibleif the primary users are tourists and
recreationists seeking a“wild and woodsy” experience.
Also, amix of sites may provide a better assurance of
annual berry crops—in years when plants are subjected
to either frost or drought, wooded areas protect plants
better than open areas. Sites should be located |ess than
30 miles from atown or resort area, and should be able to
be reached with a half-mile walk (Chaney, 1990). Any
berry picking area should be herbicide-free as well.

One aspect of this strategy would be to focus on promot-
ing local festivals and celebrations, native recipes and
cooking traditions, and local history. It can be argued that
the success of small businesses like The Mayhaw Tree,
Inc. lies not from packaging mayhaw jelly but from
packaging a distinctive cultural expression in adignified
and respectful way. People will pay a premium price for
specialty products because these products allow them to
participate in (literally, to get ataste of) adistinctive
culture very remote from their own. And these same
purchasers will reorder a product not because of its
novelty (which wears off after the first purchase) but
because of the quality which only small batch prepara-
tion and careful handling can confer—a quality absent
from mass-produced foods (Hils, undated).

Another aspect of this strategy isto sell cultivars of
native trees. For example, thereis currently arising
market for the better varieties of pawpaw trees. But only
a handful of nurseries in the country sell pawpaw
cultivars, and many of these have up to a 2-year waiting
list. Thereis aso interest in North America' s native fruit
trees from many other countries. A few countries such as
Italy and Japan, already have commercia plantings of
pawpaws.
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Sheridan, Ely, MN 55731. 218-365-6123;
800-777-7281.

Serge Michaud, P.O. Box 6000, Fredericton, New
Brunswick E3B H1, CANADA.

Raobert Murray, Nova Scotia Department of Agriculture,
Turo, Nova Scotia B2N 5E3, CANADA.
902-895-1571.

David Wildung, University of Minnesota, North Central
Experiment Station, 1861 Highway 169 East, Grand
Rapids, MN 55744, 218-327-4490.

David Y arborough, University of Maine Cooperative
Extension, Orono, ME 04469.

Mayhaws

Glynn Carver, Flavor Fest, Route 1, Box 693, Highways
6 West and 191, Many, LA 71449. 318-256-5611.

Jerry Payne, Research Entomologist, USDA/ARS,
Southeastern Fruit and Nut Tree Research Laboratory,
P.O. Box 87, Byron, GA 31008. 912-956-5656.

Dot Wainwright, The Mayhaw Tree Inc., P.O. Box 525,
Colquitt, GA 31737. 912—758-3227.

Linda Watters, Refuge Manager, Eufaula National
Wildlife Refuge, Route 2, Box 97B, Eufaula, AL
36027. 205-687-4065.

Pawpaws

Brett Callaway, Atwood Research Facility, Kentucky
State University, Frankfort, KY 40601.
502-227-7291.
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Chapter 3—Char coal

Description of the Product
and ItsUses

Charcoal, aform of amorphous carbon, is produced when
wood, peat, bones, cellulose, or other carbonaceous
substances are heated with little or no air present. A
highly porous residue of microcrystalline graphite
remains.

Charcoa isafuel and was used in blast furnaces until the
advent of coke. Today most charcoa is used for recre-
ational, restaurant, and home cooking in the form of
charcoal briquettes. A small amount of charcoal is used
in certain metallurgical processes and as afilter to
remove organic compounds such as chlorine, gasoline,
pesticides, and other toxic chemicals from water and air.

In 1961, the Forest Service counted nearly 2,000 char-
coal-producing unitsin the United States, including brick
kilns, concrete and masonry block kilns, sheet stedl kilns,
and retorts and ovens. Ninety-four percent of these were
in the eastern United States and accounted for 98 percent
of the Nation’'s charcoal production (Baker, 1985).

Much of the lump charcoal produced today is produced
in Missouri, where many manufacturers operate small
kilns or retorts.

In States like Missouri, about 90 percent of the charcoal
produced is made from sawmill slabs and edging strips,
residue left from the manufacture of lumber, railroad ties,
blocking, and other rough products. The charcoal market
is very important to the sawmill operator because thereis
no other way to get rid of this material (which can
become afire hazard), sinceit isillegal to burnit in the
open. It also accumulatesrapidly: acircular sawmill in
the Ozarks produces about aton of slabs and edgings for
every 1,000 board feet of lumber sawn. (Thisisarough
rule of thumb and varies according to the type of mill,
products sawn, etc.) Some small mill owners depend on
selling bundles of dlabwood to the charcoal industry to
sustain their sawmill operations when lumber prices are
down. Theremaining 10 percent of the charcoal pro-
duced comes from small roundwood or cordwood from
forest thinnings (Bob Massengale, personal communica:
tion with author).

While charcoal can be made from any substance with
high carbon content (including peat, bones, cellulose, nut

shells, vines, or any number of natural materials common
to forests), native hardwoods such as hickory, mesquite,
oak, maple, and fruitwoods such as apple that have
natural aromas are among the most popular materials for
lump charcoal. For most uses, the better grades of
charcoa come from raw materials with low sulfur
content.

Before the advent of briquettes, charcoal wasused in
lump form, often screened to remove pieces smaller than
one-half inch. This practice left behind alarge volume of
unusable fines. It was the accumulation of charcoal
fines, the desire to produce a uniformly sized product
with uniform burning rates, and the need to supply a
cleaner product for home and recreational markets that
led to the production of charcoal briquettes.

The process of making briquettes consists of dry-
grinding the charcoal and mixing it with a starch solution
to form a paste. In addition to the charcoal and starch,
various amounts of coal, clay, and char from lignite or
agricultural residues are used in the briquettes. The paste
then goesto adouble-roll rotary press, which delivers
formed briquettes to a continuous dryer.

Activated charcoal is ahighly porous form made by
heating charcoal in a steam furnaceto 1,800°F. The
process results in atype of microscopic sponge—
particles honeycombed with chambers that trap mol-
ecules of contaminants. Finely ground activated charcoal
has a great deal of adsorptive surface: 1 ounce hasa
surface area equivalent to 6 football fields, and the same
amount of superactivated charcoal has a surface area
equal to 22 football fields.

The uses for activated charcoal have been multiplying in
recent years. Itisused for adsorption in refining pro-
cesses and in gas masks. The brass and copper industries
use activated charcoal for purifying metals. NutraSweet
uses activated charcoal to change the substance from a
yellow-sticky to awhite-flaky consistency. Activated
charcoal is avaluable antidote for many types of poison:
its surface locks onto the surface of other substances,
such as poison molecules, and thereby allows the poison
to be moved safely through the digestive tract. There are
some 700 applications of thistype of charcoal. Finaly,
miscellaneous uses of charcoal include thermal insula-
tion, adrawing medium for artists, a health remedy, and
asubstitute for limein soil additives.
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Market and Competition
Considerations

Most producers of charcoal sell their product to be made
into briquettes, generally to intermediary operations,
such as Standard Milling in Kansas City, which process
the charcoal either for briquette manufacturers, such as
Kingsford, or other more specialized industrial uses.

The market for briquette charcoa has been dominated by
afew “heavy hitters’ of the industry such as Kingsford,
Embers, and Royal Oak. Asan aternative to charcoal
briquettes, some small producers of lump charcoal are
beginning to market their product directly to
homeowners. Lump charcoa does have some advan-
tages over briquettes. It isan al-natural, 100 percent
hardwood product, without the additives that are used to
make briquettes. Natural charcoal heats faster than
briquettes, so food can be cooked over natural charcoal
as soon as the charcoal begins generating heat, usually
within 5 to 7 minutes after lighting it. Because there are
no binders, lump charcoal can be lit with just a match
and a piece of newspaper. This eliminates the need for
lighter fluid, the burning of which can impart taste to
food. The fact that natural charcoal can be easily ignited
allows usersto start with a small amount and add to the
pile as more heat is needed. Natural charcoal can be
smothered by closing off the air supply or putting it out
with water, then reused at alater time. Finaly, hard-
wood charcoal producers generaly claim that natural
hardwood charcoal retains heat longer than briquette
charcoal, and that it isamore efficient fuel: 1 pound of
hardwood charcoal produces heat roughly equivalent to 2
pounds of briquette charcoal.

However, consumer demand for natural hardwood
charcoal is till limited. A major obstacle to wider
charcoal use has been cost. Under current systems of
production, natural hardwood charcoal is roughly twice
the price of briquettes per pound, and because natural
charcoal is lighter than briquettes, the consumer must
store a greater volume of it to have the same number of
pounds. Itisalso abulkier product than briquettes
because of its odd shapes and crushes more easily than
briquettes. Thereforeit is harder to package lump
charcoal. Natural charcoal isalittle harder to cook with
because it heats hotter, which makesit easy to sear food
rather than cook it. It also tendsto become dusty and
“flake off,” whereas the briquette is a more compressed,
dense product and has alonger burn.

Any entrepreneur hoping to make it big in the charcoal
industry is probably not being realistic. $till, there
appears to be some modest potential for local niche
markets for natural hardwood charcoal. Tapping this
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market requires originality and very good, aggressive
marketing.

But charcoal is a product that seemsto lend itself to
innovative marketing. Many small companies have
succeeded with unique ideas related to charcoal products.
For example, a small company recently developed a box
containing charcoal briquettes and afuse. The user lights
the fuse, which ignites the box, which in turn ignites the
briquettes. According to the Barbecue Industry Associa-
tion, this product is probably going to be very successful.
Another exampleisthe new “quick light” product which
isreally nothing more than some briquettes sprayed or
dipped in paraffin wax and perhaps with alittle mineral
spirits also, packaged in a 2-pound bag for the * use once”
market. The bags usually have avapor barrier to prevent
volatiles from evaporating. If the bag is opened or torn,
the “quick light” effect islost.

Thereis also a possible market for other charcoal uses.
Entrepreneurs would also do well to consider other
charcoal products such as high-grade filter charcoal, used
for air-filtration and water-filtration systems. Wood
charcoal, unlike charcoal made from coal or petroleum
products, contains little sulfur. Because of this, it can be
used for air pollution control or drinking water filtration.
To make high-grade filter charcoal, very small cellsare
needed. This can be produced from a very dense wood
without many extractives. In the past, the biggest
competition has come from coconut shell charcoal, but
special burners now exist to bring certain native woods to
within a purity comparable to that achieved with coconut
shell charcoal, and much cheaper. For instance, manza-
nitais afine-grain dense wood that makes superior
charcoal for filtration.

Charcoal dust is also beginning to be used to mark foods
for certain uses, such as pet food, while still in the
slaughterhouse. It is used for hardening steel by packing
the steel in charcoa dust. It can be used as a substitute
for lime because of the high potash content and could be
alittle cheaper than lime.

Filter charcoal may also become a growth market.
Calgon Carbon of Pittsburgh is one of the world' s largest
producers of activated carbon. The company earned
$38 million on $285 million in salesin 1990, with a
19-percent gain in annual sales growth. One of the most
important growth markets for filtered charcoal iswith
municipalities. Cities usefiltered charcoal to remove
chemicals, heavy metals, and other materials from the
leachate from landfills. Filtered charcoal is currently
expensive and has a one-time use: once loaded up with
pollutantsit is hard to dispose of it. But an entrepreneur
selling lump charcoal to alarge manufacturer of filtered
charcoal should investigate this market.



Distribution and Packaging
Considerations

For those who manufacture raw charcoal for sale to
larger processors, distribution is simply a matter of
identifying the nearest such milling operation and
determining their requirements for the charcoa they
receive. But distribution becomes alarge factor for the
small manufacturer who is trying to market lump
charcoal or smokewood direct to stores. Small producers
cannot generally use food brokers because the volume
brokers require is generally beyond the production
capacity of asmall manufacturer. Either distributors
must be found who will handle fairly small quantities, or
the manufacturer must do the distributing himself or
herself. This presents a challenge, since competition
from the large briquette producers such as Kingsford
Company is keen.

Transportation costs must be carefully assessed, since
charcoal is charged by weight and can be quite expen-
sive. Small manufacturers looking to market and
distribute their product themselves would be advised to
look first at their local and regional markets such as
grocery store chains. They must be prepared to spend
time “knocking on doors,” getting to the right peoplein
stores, and making a good sales pitch. In many cases,
cooking demonstrations can be the most effective sales
pitch, since people are impressed when they discover
how easy it isto light natural charcoa and how quickly
one can cook over it.

Charcoal producers who choose to package and distribute
their charcoal themselves need to pay great attention to
packaging. Unfortunately, the virtues of the good old-
fashioned, environmentally safe bag generally do not
overcome their drawbacks in today’ s competitive
environment. The presentation of itemsin modern
supermarkets is tremendously important in determining
sales, and most owners and managers of grocery stores,
liquor stores, and other retail outlets that would sell
charcoal are not good at promoting productsin “plain
brown bags.” Too often, the plain packaged items end
up on the bottom shelf in the back of the store, where
people don’t see them.

In addition to visual appeal, paper packaging has another
serious drawback. Failure to use polyethylene-lined or
otherwise moisture-proof bags can mean disaster if the
charcoal is stored for any length of timein ahumid
environment. If apaper bag sitsin an unheated ware-
house in ahumid area, it can absorb enough moisture to
weaken to the point of bursting. Having a 12-pound bag
of charcoal break in a shopping cart does not improve the
image of aproduct. There are definitely drawbacksto
using attractively printed polyethylene bags: they are
expensive and they are not biodegradable.

Some producers of hardwood charcoal are selling their
product in plastic bags, which are not only waterproof
and cleaner and handier than paper but also take advan-
tage of the fact that hardwood charcoa provides some-
thing different in looks—the pieces are irregular and
some are marked with the wood grain. The plastic bag
packaging allows the buyer to see this difference.
Wording and graphics on the package that emphasize the
natural aspects of hardwood charcoal are aso appealing
to consumers.

Equipment Needs, Costs,
and Suppliers

In addition to the raw materials to be used (whether
wood or another carbon-based substance), an enclosed
areais needed that is suitable for heating the material
while allowing only the most minimal amount of air
circulation. Some manufacturers make use of brick
kilns, approximately 25 feet high and 30 feet in diameter.
A kiln of this size has an annual production capacity of
about 550 tons. There is some technique involved in
knowing how to stoke the fire (by poking a stedl rod in
the vents of the kiln) and knowing how long to cook the
charcoal. Such skills are not highly technical, but there
is some element of folklore in how these skills are passed
along.

Other charcoal producers use atype of retort, a metal
enclosure which is often just a simple sheet-metal
building. An entrepreneur could expect to pay between
$40,000 and $80,000 for aretort, depending on design
and how much of one's own labor the entrepreneur
wished to put into building it. Various designs are
available.

In addition to akiln or retort, a sorting and crushing
operation, as well as abagging operation is necessary to
market the charcoal. When the charcoal comes out of the
retort, it is smaller than the original pieces of slab wood
by about one-third, but it is not very broken. It must be
broken down into marketable pieces, and this must be
donein such away so as not to generate too much dust.
The pieces must be bagged and the bag sealed.

The retort and small-scale sorting and crushing equip-
ment would likely either have to be made by a company
that specialized in made-to-order machinery or made by
the operator. Companies that work with the aggregate
industry might be a good source of assistance. Bagging
machines are readily available from bagging equipment
supply companies. Because of the large variance in sizes
of pieces, charcoal presents ahit of a problem but there
are ways around this. An automatic bagging line could
cost anywhere from $15,000 to $250,000.
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Assuming a person was good with his or her hands and
tools, the total start-up operation for charcoal production
could begin at around $100,000 in equipment.

To get into the activated charcoal market would require
much more expensive equipment. One of the newest
pieces of equipment to produce high-grade filter charcoal
is aclean smoke burner. This product, in the $70,000
range, takes roundwood (not chips) and burnsit very
efficiently. The Kleensmoke Inverse Pile Burning
System, for example, also makes usable heat which can
fireaboiler or be used for drying wood, lumber, or other
products. Income from the heat generated could lower
the cost of the charcoal produced.

Resour ce Conservation
Considerations

The charcoal industry should be aware of air quality
standards and requirements. The charcoal industry has
been watching closely areview of air quality regulations
which allow operation of Missouri-type charcoal kilns
under avariance from standard emission levels. Recent
actions by the Missouri Department of Natural Resources
seek changesin the process weight rules, new definition
of kilns, and clarification of repairs and alterationsto
kilns.

Profile

Mr. Earl Englebrecht is the owner of asmall charcoal
company in the small town of Gladwin, Michigan,
located about 3 hours from Detroit. He entered the
business after being laid off as an engineer at age 57. He
heard of the company Sugartown Products, Inc. that had
been in business for over 25 years and that had been
started by aretired Dow Chemical engineer looking for
retirement income. Thisindividual had been amainte-
nance welding engineer for Dow Chemical for severa
years, and one area of his expertise (in addition to the
welding) was the maintenance of the charcoal plant that
Dow Chemical owned in Michigan's Upper Peninsula.
Asaresult of that knowledge, the original owner had
designed and built a number of retorts and had started
selling what he produced. It was primarily sold in local
markets, though there were a couple of outlets in Detroit
and a couplein Ann Arbor too.

At the time Mr. Englebrecht bought the company, the
business had about 80 customers. As atoolmaker, Mr.
Englebrecht had the mechanical background needed to
run the facility and not have to rely on outside mainte-
nance people. In afew years, the business had grown to
over 200 customers. In 1991, the market was down
because of the recession. Nevertheless, gross earnings
are projected at $40,000 to $45,000.
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Mr. Englebrecht uses mixed hardwoods to make his
charcoal. No foreign additives are used. He weighs and
packs the charcoal into 10-pound bags using a bagging
machine. A 10-pound bag retails between $5 and $7,
depending on the locale. He will soon begin marketing a
2-pound bag as well and has plans to build a second
retort. Thiswill also allow him to expand his marketing
into other parts of Michigan. Heis also looking for uses
of charcoal beyond barbecuing.

Using just one retort, Sugartown Products produces
about 220,000 pounds of charcoal. The design of the
retort is origina and accounts for its high productivity.

The briquette marketing business has been done
so thoroughly and has so well ingrained people
that when you say ‘charcoal,’ they automatically
think of briquettes. We have an education
problem to acquaint people with lump charcoal
and how to useit. But once people get accus-
tomed to using it, they will useit year-round.
Some have even converted back from propane
gas grills because they can taste the propane.
Used properly, a 10-pound bag of charcoal will
last longer than a 20-pound bag of briquettes.

Considerationsfor a Rural
Development Strategy

Small charcoal producers could conceivably sell natural
charcoal as areplacement for briquettesif they look to a
local or regional market rather than a national market,
and if they could make several products using their
chipper. Another good strategy isto link up with a grill
company or otherwise sell the product to alarge com-
pany that can afford to do the marketing.

Another strategy, not specific to charcoal, would be to
develop acombination retail and leased space grocery
store for regional products. Instead of having buyers
choose which products to buy and display, small entre-
preneurs selling items for general household use would
lease small amounts of store space. Thiswould benefit
small entrepreneurs who have been “locked out” of the
grocery store market by the big food companies that are
the only ones that can afford to pay the slotting fees and
produce enough volume to compete in our current food
distribution system.

Contributors

R. Edward Burton, EBC Company, 222 Franklin
Avenue, Willits, CA 95490. 707-459-6219.
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Chapter 4—Chips, Shavings and Excelsior,
Sawdust, Bark, and Pine Straw

Description of the Product
and Its Uses

A variety of products using chips, shavings and excel-
sior, sawdust, bark, pine straw, and related materials
offer supplemental income opportunities for rural

In the Northeast, particularly in the State of New York,
most sawmills and secondary wood processors have little
difficulty finding buyers of the chips, sawdust, and
shavings they produce because of use of these products
by the dairy industry. In some cases, stocks of sawdust
and other byproducts tend to build up in mill yards

residents. Chips, shavings, and bark are usually obtainedduring the warmer months when farmers do not use

as by-products from a region’s sawmills and secondary
wood- processing plants. However, they may be directly
produced by small entrepreneurs utilizing wood left from
logging operations or wood from thinnings (table 4-1).

Table4-1. Logging byproducts
with commer cial potential

Chips Bark
Sawdust Leaves
Shavings Peat
Excelsior Pine straw

Animal Bedding and Litter Products

Chips, shavings and excelsior, and sawdust from pine,
cedar, cottonwood, aspen, basswood, and other woods
can be used in animal bedding and litter products. Some
of these products have secondary markets as compost.
Animal bedding and litter products are used within both
the pet and livestock industries. Birds, cats, dogs, small
animals (for example, hamsters), reptiles, and amphib-
ians are all associated with litter products, and most of
these products use wood shavings. Within the livestock
industry, bedding materials are used for stalled horses
and cows as well as for many commercial poultry and
swine operations.

Cedar tends to be the material that people think of first as
a bedding material, since it is used for dog bedding and
for small caged animals and is frequently seen in pet
stores. Cedar has the advantage of acting as a repellent
against fleas and ticks. However, cedar is not used for
bedding for scent dogs. Nationwide, pine is probably the
dominant wood material sold for animal bedding to both
pet stores and livestock and poultry producers because it
is the least expensive and easiest to use. Cottonwood is
more absorbent than pine, and because of its relative
purity (no tannins) it is becoming a popular bedding for
use at horse and cattle shows.

much bedding. But even this is becoming less of a
problem, since some farmers are beginning to stockpile
these materials to ensure adequate supplies when needed.
In the Southeast and in the Midwest, however, markets
and alternative uses for sawdust are less well developed
because it is a less common bedding material. In fact,
vast quantities of this material are available. Many mills,
because of environmental constraints, consider wood
residues an expensive disposal problem.

Soil Conditioners, Amendments,
and Mulches

Bark, wood chips, and pine straw have a variety of
markets as soil conditioners and amendments, and as
decorative landscape mulching products.

For example, finely milled pine bark is sold both as a
mulch and as an acidic soil amendment. As a soil
amendment, it is valuable because it decays very slowly
and encourages root growth. Some experts think there
are antifungal chemicals in pine bark that reduce rot and
diseases of plants when incorporated into the soil.
Shredded hardwood bark is a useful product for mulch-
ing and erosion control. Bark mixed with chips can be
processed as mulch. And chips composted with sewage
sludge can produce potting soil.

Douglas-fir bark is sold in very large quantities through-
out the Pacific Northwest.

Pine straw sold for mulch to garden and nursery stores,
landscape businesses, and strawberry producers is a good
source of supplemental income to landowners in many
southern States, particularly Louisiana, North Carolina,
South Carolina, Florida, and Georgia. Longleaf and slash
pine produce the preferred straw because of their longer
needle length, which makes them easier to bail and
transport.

Other Products

Chips, shavings, and related wood residues can also be
used to make a number of secondary wood products such
as particleboard, cedar closet board, fireplace logs made
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of sawdust and wax or starch, fuel pellets, and molded livestock such as turkeys, chickens, swine, horses, or
products. As mentioned, wood chips, sawdust, and bark cattle. Large animal bedding offers as big a market as
can also provide bulking material for composting sewage that of the pet industry. For example, wood shavings
sludge (Schumann, 1979). Wood shavings can also be used in poultry houses are turned every 8 weeks. A large
used as packing material and in gift packaging where “all poultry producer would need large amounts of shavings

natural” products are being marketed. from large mill operations. There are also opportunities
to reuse poultry and livestock litter as a soil amendment

Market and Competition oras fuel.

Considerations A strategy of marketing animal bedding to producers of
large animals as opposed to pet stores would avoid the

Animal Bedding and Litter Products expense of packaging the bedding materials. This could

well be a more practical route to pursue with this
There are about 12,500 pet stores across the country,  product, particularly for the individual who is just
most of which handle some type of animal bedding or ~ starting out with an animal bedding product. By talking
litter products. There is obviously a market for this type Wwith farm supply people, animal husbandry specialists in

of product, yet there is also already a fair amount of the State university system, farmer cooperatives, and
established competitiorPet Supplies Marketing others, a list of leads could be developed and direct
Magazineis a good source of information about the pet ~ contacts made to determine local and regional markets
industry, and theit991 Buying Guide and Directory for these materials in bulk form. Once reliable sales

lists about 25 companies currently dealing in wood were found, it might also be possible to find a wholesaler

shavings as absorbents, litter, and bedding materials. to purchase any excess production at a reduced cost but
_ _ _ one that would still allow the entrepreneur to cover
According to the 1990 Pet Supplies Marketing Survey of transportation costs. A trailer truck will carry 70 to

independent pet retail outlets across the Nation, the pet 120 cubic yards of shavings, depending, of course, on the
industry has managed thus far to resist much of the size of the trailer.

recession that has affected the rest of the economy. o
Gross sales of nonfood pet products (a category which The Oklahoma _Redceo!ar Association has come together
would include pet bedding and litter products) in 1990 S an organization designed to help landowners and

increased considerably over sales in both 1988 and 1989 Pusinesspeople develop markets for redcedar, a species
for each pet category. that has been looked upon as a “weed” in the past.

Several mills in Oklahoma produce redcedar shavings

In 1990, about 71 percent of all pet stores sold bird sold for animal bedding, fresheners, potpourri, drilling
products, 59 percent sold cat products, 64 percent sold mud additives, and wood fiber/plastic composites. A
dog products, 64 percent sold small animal products, and large amount comes from neighboring States such as
49 percent sold reptile/amphibian products. While the ~ Arkansas. There are also several bedding mills in
nonfood products category includes not only bedding and Oklahoma producing cottonwood shavings for the
litter but all other nonfood items such as cages, waterers, livestock industry from short (52 inches) roundwood
and toys, the data do indicate that buyer interest in these bolts. A 4-cubic-foot bag of cottonwood shavings retails
products remains quite strong. This would appear to be for between $3 and $4.
especially true for birds and small mammals.

Soil Conditioners, Amendments,
The pet industry is still one in which the small entrepre- and Mulches
neur who comes up with a new idea or better product can
do quite well. Examples are the hooded cat box with a  Finely milled, clean softwood bark (pine, spruce, fir) is
charcoal filter on top, and the new super-absorbing cat  currently selling for $18 to $20 a cubic yard in the areas
litter which has become a very successful update of an  of the country where it is readily available, primarily in
old product. Those following the national trends toward the southeastern United States. It is becoming more
recycling and home composting might find a special accepted as a substitute for peat moss and is much
niche for wood-based litter products, for example, since cheaper. The pH of softwood bark, generally around 3.8
many litter products sold today would not be appropriate or 4, is almost exactly that of peat moss. The chemistry
for composting. of bark is almost identical to peat moss, and bark does

not decompose as fast. Furthermore, bark tends to be
The other major market for animal bedding products is in more uniform than peat moss, which varies depending on
the commercial livestock industry. A regional buyer who where and how it is collected. Since the landscape
could be interested in purchasing these types of materialsindustry already knows how to use peat moss, there is
in bulk would be owners, breeders, or producers of little change required in production techniques.
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Many of the soilless growing media used by the green-
house industry already contain some quantity of bark,
anywhere from 10 percent to 60 percent. The bark is
considered a primary component of these media. The
nursery industry is becoming a larger buyer of pine bark,
readily substituting it for peat moss.

Materials applied as mulches, such as pine straw and
bark, protect or improve the texture of the soil and create
more favorable conditions for plant growth. Mulches
reduce weeds, reduce the evaporation of water in the soil
reduce crusting of the soil (thus improving absorption
and percolation of water to the roots), and gradually
break down to release organic matter. Mulches help
maintain a more uniform soil temperature by acting as an
insulator to keep the soil warm during cool spells and
cooler during the summer. They also help prevent wind
and water erosion and reduce compaction of the soil.

Hardwood bark is less suitable as a soil amendment
because of the presence of tannins and growth inhibitors
and its high pH. Hardwood bark must be composted
before being added to the soil.

Pine straw has become one of the most widely used
mulches for residential, industrial, and highway land-
scape projects, particularly in the southeastern United
States. Unlike pine bark, pine straw does not wash away
or float out of beds. Because of the interlocking of
individual needles, it even holds on reasonable slopes. It
is not easily blown away, and unlike leaves, peat moss,
or grass clippings, it does not crust or thatch over, a

independent pet store owner's warehouse. The whole-
saler and distributor normally takes 35 percent as his or
her margin on these products. Therefore, new entrepre-
neurs must remember that when they find a store willing
to buy their product not to ask their manufacturers’ price.
Rather, they should sell at a 35-percent markup. In this
way, when they find a distributor willing to take them on,
the distributor’'s margin is protected.

Pet product distributorships tend to be quite regional, and

most will handle pet shops and farm and garden stores

that carry a pet line and are within about 300 miles of the
distributor’'s warehouse. Therefore, it is not necessary
for manufacturers of animal bedding products to be near
population centers. In fact, several of the largest are in
rural areas. There are over 100 distributors who are
members of the Pet Industry Distributors Association
(PIDA), and they are located throughout the United
States. A list of these distributors is available from the
PIDA. “Getting it to the pet store” may also require
advertising in trade journals, attending trade shows, etc.

Direct sales to commercial livestock operators may
require high transportation costs. A shipment by the
semiload is generally required if an animal bedding
product operation is to be cost efficient. The producer
marketing to commercial livestock operators needs to
find enough buyers in his or her own region who will
carry the product in bulk form to make transportation
economical. In the case of the cottonwood shavings
bags, for example, transportation costs generally confine
the market area to a 150-mile radius.

process that prevents the easy movement of air and water

to the soil. Clippings can also remain excessively wet
during certain periods, which may damage a plant’s root
system. Pine straw always allows for easy penetration of
water, air, and fertilizer to the soil. It is more economical
than living ground cover plantings and usually costs less
than other mulches. It is easy to apply and is relatively
free of insect and disease pests.

It is generally applied at a rate of 1/2 pound per square
foot initially, then at 1/4 pound per square foot for annual
maintenance.

Distribution and Packaging

Animal Bedding and Litter Products

Setting up some system of distribution of the product is

Most distributors will not repack bulk items unless it is
economical for them to do so. So the small producer of
chips or shavings must also decide whether to invest in
equipment and labor to package or bale the materials or
to sell in bulk to a company already in the business of
supplying pet stores or other buyers of shavings (for
example, companies that specialize in mail order buying
that use large quantities of packing materials).

Most animal bedding or other wood shavings producers
purchase their slab wood from sawmills at cordwood
prices. It would be desirable to be able to find cordwood
cut specifically for this purpose in some regions, but it is
usually difficult to find individuals willing to go into the
forest and cut cordwood for delivery to a small operator.
The work is hard and the pay is not very high. Conse-
guently, most people who are producing for the animal

often one of the greatest challenges to a new entrepreneusedding market are purchasing their wood from area

who wants to be successful with any pet industry
product. Where the pet industry is concerned, it may not
be practical to bypass local distributors and set up one’s
own distribution system. In the case of animal bedding,
the product is so bulky it requires a fairly large amount of
space and most pet stores have very little shelf space.

mills.

Soil Conditioners, Amendments,
and Mulches

For this reason, most products sold at pet stores get to theé\ potential entrepreneur would be advised to get in touch
stores through a wholesaler, who, in effect, serves as the with local and regional nurseries, landscape companies,
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and grounds maintenance companies, to establish a
market for the materials. Also, being a source of bark
material to manufacturers of artificial growing media
would be a good potential market

Equipment Needs, Costs,
and Suppliers
A continuous sawdust dryer machine to allow small

sawmills to convert wet green sawdust to dry sawdust in
a cost-effective manner is being patented and will be

and be free of pesticides. Most large poultry producers
test the litter product twice a year for pesticides. No
treated lumber products can be used for these materials.

Profiles
Zeager Brothers

Mr. Charlie Zeager of Zeager Brothers in Middletown,
Pennsylvania, has developed two new types of mulch
products. One is a landscape product which is a combi-
nation of bark and much less expensive wood chips.

available in the near future (see Resources). Dry sawdusSing @ patented process, the company darkens the chips

is worth four to five times the value of wet sawdust.

The typical machine needed to create shavings is a
Jackson Wood Shaving Mill, which costs about $30,000.
Adding the cost of a building and vehicle and the initial
inventory of wood, an estimated $100,000 would be
required to start a wood shaving operation, excluding
packaging.

The production of high-quality bark (soil amendments,
for example) is greatly affected by the kind of debarking
procedure used. A clean debarking system will yield
bark which has less than 10 percent wood in it, and
which is ideal and immediately salable. Anything with
more than 10 percent wood must be composted first. If
not composted, the decomposition of the wood in the soil
will tie up nutrients, thereby “stealing them” from any
plant roots in the same area.

Resource Conservation
Considerations

Since chips, shavings, sawdust, and bark are usually a
by-product of existing mill operations, no special
resource conservation considerations are indicated. The
increasing pressure on public landfills has been instru-
mental in encouraging some States such as Florida to
pass laws restricting waste wood deposits. Much of this
material is being ground and chipped into inexpensive
mulch and ground cover products.

There are advantages and disadvantages to pine straw
harvest that will vary with each forest stand. The harvest
of the straw reduces fire hazard, but on the other hand,
pine straw suppresses the growth of underbrush which
would otherwise compete with trees for water and
nutrients. The pine straw also acts as a long-term
nutrient reservoir, and its removal may be detrimental in
sandy soils where longleaf pine stands often grow.
Harvesters should take only the top layer of straw,
leaving the layer where needles are decomposing.

Special Factors

Chips sold as bedding to poultry producers must have a
moisture content of 12 percent or less, be free of bark,
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so that they blend in color with the bark. The product is
20 to 25 percent less expensive than straight bark. The
mulch is sold in bulk wholesale to landscape contractors
and garden centers and is sold retail to public and private
institutions such as hospitals, schools, colleges, and
industrial and apartment complexes that have grounds to
maintain. Most is sold within 150 miles of the company.
Labor costs in the area are relatively high, so it is not
economical to bag the product since most of the sales are
local.

A newer mulch product is one called “wood carpet,”
made out of wood chips in such a way that the wood
fibers knit together to form a loose mat. It is sold to
playgrounds and schools as a playing surface, and to
horse farms and horse tracks as a training surface. The
chips are laid down about 10 to 12 inches thick, with
good drainage, and the wood fibers tend to catch to-
gether. The surface provides a cushion to reduce injuries
in the case of falls. It will not flame up or freeze up. Itis
also accessible to wheelchairs.

The company has been aggressively educating the public
about the new product, and company representatives
typically attend 20 to 30 trade shows a year. Freight
costs to ship the product tend to be high, and operations
need to be as close to the market as possible. Currently
there is nationwide demand for the product and there are
three other locations producing it for Zeager Brothers.

Oregon Wood Cents

Mr. Harlis Gardner of Oregon Wood Cents is a semire-
tired logger who has been in the wood shaving business
for about 4 years. He has been pursuing markets in the
Pacific Northwest for both animal bedding and packag-
ing materials using a specially designed machine. This
machine, developed and being patented by Mr. Gardner,
makes shavings that are shaped like long springs or coils.
These coiled shavings are uniquely suited to both animal
bedding and packaging because they are light, buoyant,
and biodegradableThe shape of the shavings keeps them
from packing down.

Mr. Gardner obtains his wood from mill trimmings and
log ends of cedar and spruce. He uses the cedar for



animal bedding and the spruce for packaging material.

The coiled wood shavings can be sold for about $10 per *

12-cubic-foot bag, which makes the product competi-
tively priced with Styrofoam. His machine allows him to
make about $200 worth of shavings a day. He plans to
add additional cutting stations to increase that amount
fourfold as business develops.

The cedar shavings are a natural flea and tick control.
Mr. Gardner has also been working with the University

of Oregon in testing the insect repellent qualities of cedar

oils. The spruce shavings are used for packaging
because they are slightly lighter than the cedar.

As more companies discover the market advantages of
being environmentally conscious about every aspect of
their business operation, Mr. Gardner feels the advan-
tages of biodegradable packing material will become

evident. Companies that are leading the field in environ-

mental sensitivity might even start developing their own
packing material. Companies selling fruits and veg-
etables that need packing materials are especially
promising markets for wood packing materials.

With proper financial backing and a good wood source,

Machine for shaving wood developed

by Harlis Gardner of Oregon Wood Cents,
Sweet Home, Oregon. Courtesy of

Harlis Gardner. (SFP-14)

entrepreneurs in other parts of the country could consider
entering the bedding or packaging material market with a

similar shaving machine. In addition to selling the
shavings to the two types of markets, Mr. Gardner is
currently marketing his machine, which can be devel-
oped for $7,000 to $20,000, depending on how sophisti-

cated the operation is intended to be. Mr. Gardner is also

available for consultation.
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Chapter 5—Cones and Seeds

Description of the Product
and Its Uses

Decorative cones.A wide variety of cones are used in
floral, wreath, and potpourri products. They are used in

young trees are ready to be planted in an areaimmedi-
ately after harvest.

Originally, seed cones were purchased in bulk with no
way to identify where they came from. But trees with a
genetic makeup that allows them to grow well at one

gift and fragrance items, as ornaments and table decora- elevation and range will likely do more poorly in a

tions, and in a variety of small niche markets such as

different elevation and range. Today most seed buyers

jewelry, bird feeders, etc. Cones can be waxed and usedrealize that seeds need to be planted at the same elevation

as fire starters and decorations or crushed and molded
into Presto-log shapes for fire starters. Cones from
redwood, Douglas-fir, hemlock, ponderosa pine, sugar
pine, longleaf pine, loblolly pine, slash pine, white pine,
red pine, jack pine, Jeffrey pine, and black and white
spruce, among others, are all marketable. Each market
readily substitutes new varieties for cones that are in
short supply.

Many manufacturers of cone products, especially
potpourri manufacturers, obtain their cones from seed
cleaning plants after the seed has been removed. How-
ever, certain soft cones (for example, Norway spruce)
are too fragile to go through the seed extraction process,
while other cones are so large (for instance, sugar pine)
that they can only be obtained from local wildcrafters.

In the floral market, large cones are generally more
marketable. In the potpourri market, small, midsized,
and large cones may all be used. Hemlock is considered
apremium cone for the potpourri market because it is
light and has a good shape. Small pine cones are
generally more valued for making wreaths. The scales
from fir cones, particularly noble fir, are also salable
products and used in the potpourri industry.

Seed conesThe major users of seed cones tend to be

Federal government agencies such as the Forest Service

and the Bureau of Land Management; large private

in which they were grown. Federal agencies such as the
Forest Service and most seed cone buyers only buy
certified seed, and the certification documents the tree
species, the seed zone in which the trees were growing,
the watershed, and the elevation. Certification is done
on-site by an independent certification agency.

The Forest Service may also request collection from
specific numbered, tagged, and mapped trees if the seed
is to be used for tree improvement stock. Eventually, the
Forest Service plans to get all its tree improvement stock
seed from seed orchards in a certain elevational range.
Some large timber companies are already at the stage of
collecting from their own seed orchards.

Minimum and standard rates for collecting permits for
seed cones and dry cones are published for each Forest
Service region. Each national forest within a region has
some flexibility to set permit charges higher than the
minimum rates. For example, in Region 6 (the Pacific
Northwest), the Rogue River National Forest set 1991
rates as follows: seed cones—10 cents per bushel; dry
cones (except sugar cones)—20 cents per bushel; sugar
pine cones—5 cents each. (Dry cone permits are more
expensive than seed cone permits because the decorative
cone market represents a higher value market.)

On the other side of the country, the State of New York's

landowners such as Weyerhaeuser, Boise Cascade, and Department of Environmental Conservation in 1991

Louisiana Pacific; independent seed companies; and
State seed tree nurseries. While some of the seed
cleaning plants associated with various large and small

purchased white pine cones for $7 a bushel, red pine
cones at $18 a bushel, larch cones at $22 a bushel, and
balsam fir cones at $24 a bushel. The department may

forest seed companies, paper companies, and State seegPurchase up to 500 bushels of a particular cone in a good

tree nurseries harvest their own green pine cones for
seed, others buy the cones and thus represent good
markets for cones.

year. Other years the department is able to collect all that
it needs without an outside contract. The cones are
purchased on the open market, and in the Northeast most
cone gathering is done on private land. After extracting

For Federal agencies, the amount of seed cones purchasethe seeds, the State sells its cones at a price of about $10

is closely related to timber harvest levels, general forest
health, and special reforestation projects. In the case of
the Forest Service, seed cones are usually purchased a
few years in advance of major planned timber sales so
that the seeds can be extracted and planted in nurseries a
couple of years before the timber is cut. Inthisway,

per 2 bushels, often to craft stores. The craft stores may,
in turn, resell them at 10 to 15 cents apiece. New York
typically sells 200 to 300 bushels a year. Damaged cones
are ground up and sold as mulch for landscaping. Red
pine and Norway spruce are two cones that seem to be in
good demand in the Northeast.
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Some Forest Service districts issue fairly large contracts
with companies or private individuals to collect seed
cones. The best avenue for small entrepreneurs inter-
ested in seed cone harvesting, at least in the Pacific
Northwest, generally is to work for one of the larger seed

companies or seed brokers. The large timber companies

generally harvest their own seed cones.

Market and Competition
Considerations

The cones must be carefully labeled. Seed cones in
particular need to be collected before they have stayed o
the ground very long or become broken or discolored.
They cannot be harvested in the winter, of course. The
Forest Service will pay top dollar for seed cones, and

submit representative samples of the cones to be col-
lected and a statement of the approximate quantity that
can be gathered. Purchase orders should be obtained for
guantities over 1,000 pounds.

It is generally better for the wildcrafter of any special
forest product to sell to brokers or wholesalers rather
than to try to deal directly with large manufacturers.
These individuals perform an important function in
keeping the supply smoothed out and the market steady,
which ultimately benefits the wildcrafter. A wholesaler
or broker can also meet the large quantities needed, and
deal with the host of other problems that can come up
when dealing with large companies.

n

For example, a medium-sized company buying cones for
holiday gift packs may purchase 30 trailer loads of cones
a year, or about 72,000 bushels, at between $0.50 and

after the seeds are extracted, the spent cones can often b$1.50 per bushel. A broker is needed because it would

repurchased by an individual for resale to other markets.

Decorative cones.Prices paid for decorative pine

be impossible for most small entrepreneurs to develop a
supply this large. Furthermore, the broker performs an
important service in coordinating the conflicting de-

cones vary year to year, from place to place, and by conemangs that a large manufacturing company can place on

variety. Prices for cones vary markedly but typically

a supplier. For example, there are about eight large

range from 37 to 52 cents per pound for semidried CONes.companies (each having over 200 employees) that

But while the decorative cone market is not very stable, it manyfacture potpourri products in the United States and
has generally seen a fairly steep upward curve the past 2 4t purchase large volumes of cones. Each of these

years. One cone broker reported that he hadlsbld
million cones in 1991 to 400 different buyers, with about
6 primary buyers who, in turn, marketed to several
hundred accounts each. This was twice the volume this
broker had sold in 1990; still he did not feel the market
had peaked yet. In fact, he expected an increase of
another 100 percent in the market in 1992.

There are four primary places in the United States for

companies may have a purchasing agent, a warehouse
manager, a scheduling person, and an individual line
manager, all of whom have different agendas and
demands to be met. The small cone supplier trying to
deal directly with all the parties in a large company
would soon find the coordination and management
problems simply too burdensome. In contrast, brokers,
wholesalers, or “middlemen” specialize in dealing with

decorative cone sales—Tennessee, Minnesota, the East Such problems.

Coast, and California. The market for large cones seems

to be becoming stronger, while the market for small

cones is dropping off. Currently, the lodgepole pine cone

is one of the largest selling cones worldwide because of
its availability. In the South, the longleaf pine cone is the
cone in greatest demand because of its size.

Outside the United States, the European market is
becoming particularly attractive. For cones and most
botanical products, successful entrepreneurs have noted
that, as a rule of thumb, whatever amount the United
States uses, Germany can be expected to use about 10
times that amount. However, increased competition in
cones from Guatemalan and other Central and South
American dealers is also anticipated.

A list of dealers in botanical products, including cone
buyers, has been prepared by Miller (1988). These
buyers generally purchase cones for resale to the floral
and craft and potpourri markets, and they generally
provide Wildcrafter Price Sheets upon request. These

It should be noted that while some wholesalers will buy
any size cone shipment, others only buy in fairly large
guantities themselves. Cones are often purchased by
the case or, more frequently, by the trailer load (about
2,400 bushels), at bulk prices, sometimes for only a few
cents per cone. Quantities purchased are typically from
2,000 to 20,000 pounds. For this reason, dealing with a
cone broker or forming a local cooperative may be the
best approach to entering the cone market, since several
harvesters may need to work together to fill a purchase
order. For example, it may be feasible to gather 200 to
400 pounds of cones at a particular location, but a
wholesale buyer may be only interested in buying
guantities of 2,000 pounds or more. Again, a broker can
be used to build a larger shipment.

As cone markets expand, some form of trade association
or network will likely be needed to help keep the market
stable and prices high enough to provide fair wages for
wildcrafters. For such products to help supplement rural

sheets include buying price and annual needs in terms of incomes, a coordination mechanism is needed in order

volume and form. The wildcrafter should be prepared to
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dictate the cone costs. It takes five people 5 days to pick generally starting in mid to late August and continuing

a trailer load of large pine cones with each individual
gathering about 100 bushels a day, and they might each
earn $200 a day in a good location. A wildcrafter has to
make a minimum of $75 a day to stay with the work.
Good wildcrafters can average about $120 a day.

Below is a list of cone prices in the Pacific Northwest in
fall 1991 (table 5-1). Prices paid harvesters were about
15 percent less. The prices assume delivery in Oregon
and Canada for the most part.

In Wisconsin in the fall of 1991, wildcrafters were
earning the following prices for cones: white spruce
cones, $2.50/bushel; red pine cones, $1.75/bushel;
Norway spruce cones, $1.50/bushel; black spruce cones
$0.50/bushel; and tamarack cones, $1/pound. Cone

buyers in the Southeast typically paid between $0.50 and

through September. (About the time hunting season
starts, cone collectors get out of the woods.) There is a
small increase in interest in forest species that are not
traditionally commercial timber species, such as vine
maple and alder, because these species are now being
included in more reforestation plans, but their volume is
not significant.

Even though demand is declining, however, there is
always going to be some interest in the product, and for
people who live in rural communities near forest re-
sources, there will probably always be some opportunity
to gather and sell seed cones.

' Seed companies generally have designated agents or
producers in many rural communities in the forest
regions, and these individuals, in turn, solicit help from

$1.50 per bushel in 1991 for a trailer load of cones (2,400,o general public (for example, through newspaper

bushels). The State of Minnesota sells usually $8,000 to
$10,000 worth of cones per year at about $2 per bushel.

Seed conesThe markets in seed cones have been
declining in the past few years. Reforestation of native
forests and export markets have traditionally been the

notices or posted signs) when the time comes to collect
seed cones. The producer receives payments, quality
standards, and materials from the company, and this
individual, in turn, may have 10 to 100 people collecting
cones under his or her authorization on behalf of the

two major uses of the seed, and with the establishment ofcompany. The producer checks the cones against the

seed orchards by Federal agencies, domestic timber

quality standards and weighs the cones at a designated

companies, and even in foreign countries, the demand forbuying station, then pays for the cones on the spot. The
wild collected seed has dropped considerably. One large cones accumulate at the buying station, and the company
seed company on the West Coast has reported that 1991 sends out trucks to pick up the cones and bring them to

was the first year that the market limited the amount of
seed collected. In previous years, it was the amount of
seed available that was always the limiting factor. There
was a time when this company collected between
300,000 and 400,000 bushels of seed cones a year, but
today this figure is significantly smaller.

Crops are very cyclical and very seasonal. The cones
must be harvested during a very narrow window of time,

the company headquarters. The producers are paid a
commission for the seed cones at that time. A large seed
company may have several producers in a region.

There are large variations from year to year in the prices
seed companies can pay for seed cones. In 1991, one
seed company in the Northwest was paying $10 per
bushel for ponderosa pine seed cones and $20 per bushel
for Douglas-fir seed cones.

Table5-1. Cone pricesin the Pacific Northwest in fall 1991

Price per pound Price per pound
Cone (unless otherwise noted) Cone (unless otherwise noted)
Alder $1.80 Knobcone pine $0.12 each
Hemlock 1.50 Lodgepole pine $0.40
Larch $1.80 Longleaf pine $0.15 to $0.25
Giant Sequoia $0.60 Ponderosa pine $0.30 to $0.45
Incense cedar $1.80 Sugar pine $0.45 to $0.60
Western redcedar $1.50 White pine $0.70
Douglasfir $0.25 to $0.35 Black spruce $0.70
Digger pine $0.45 each Norway spruce $0.10 each
Jeffrey pine $0.18 each Sitka spruce $0.65
KMX pine $0.45 White spruce $0.40 to $0.65
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Distribution and Packaging

Burlap, polypropylene sacks, and boxes are the normal
packaging materials for cones. Boxes are generally used
on large or premium (fragile) cones that might get
damaged in freight.

Small quantities of cones, as little as one case, caeiite
UPS to retailers as “floral packs.” For example, a case of
ponderosa pine cones (200 per case) is sold by Northwest
Botanicals for $10, and a case of about 40 large (10- to
14-inch) sugar pine cones is available for $22.

Equipment Needs, Costs,
and Suppliers

Most of the cone harvesting that is done in the forest is
done by hand. Cones can be gathered directly from
under some trees, primarily pine and spruce trees. Cones
usually must be gathered soon after falling or they will
turn black. If the previous year’s fall is collected, it will
have to be well cleaned before being sold. Small cones
are often raked from branches, or ground cloths can be
laid and the trees shaken or the branches beaten. Occa-
sionally, seed collectors need spurs and a safety belt in
order to climb the tree. A portable vacuum backpack can
also be used and the product sifted later to separate the
cones from other debris.

Cones from evergreen trees provide Investing in equipment for a small seed cleaning opera-
a ready and abundant source for floral, wreath, tion could be a profitable alternative_z enterpris_e for some
and potpourri products. Photo courtesy of entrepreneurs. A small seed cleaning operation can be

Jill Bauermeister, USDA Forest Service. (90CS2438) set up for around $50,000.

) Wildcrafters need to obtain brush permits or permission
A good seed cone picker can make $100 a day or even 3%rom landowners before beginning a cone harvest. The
much as $200 a day. Most of the V‘?'Ume of cones U.S. Bureau of Land Management (BLM), State depart-
collected tends to come from a relatively small group of . \ants of natural resources, the USDA Forest Service
pickers. _On_e_compan_y estimated th_at in a given year up (USDA FS), and most railroad companies will issue
to 2,000 individuals might try collecting cones for them, g1, permits for gathering. These permits range in cost

but only a few hundred actually make any significant from free to a couple of cents per pound (based on wet
money from seed cones. The most successful tend to be weight harvest)

individuals who are closely tied to the secondary forest

products market, wildcrafters who also collect other

forest products at other times during the year. In a few Resource Conservation
cases, rural families looking for supplemental income . .

opportunities in the fall pick each year. Considerations

Seed cone collectors must have no difficulty climbing the No special concerns related to cone harvesting have been
trees and shaking the branches to release the green conegjentified by forest managers. However, a standardized
The green cones are picked up in bags and buckets. Seefermit system is needed. Stewardship agreements on
counts, which vary by species, must also be made. After tracts would be another alternative.

collecting seed cones, the cones are sent to extraction

plants where the cones are heated sufficiently to cause Some State laws regulate the movement of seed between
them to open. The cones are then thrashed to getthe ~ States. Prospective shippers or importers of seed should
seed out, and the spent cones are often sold to the check with their county extension agent or nearest State or
decorative market. Federal seed laboratory concerning applicable restrictions.
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Special Factors

The market for seed cones is not very large. Picking
seed cones on government land often requires proof of
insurance as well as a contract in hand.

In certain cone species, crops can vary greatly, with
several years of excellent production followed by several
years of poor production. There are often large seasonal
variations in the availability of certain cones, and each
genus and species has different cycles. There are
regional differences as well. Drought often reduces the
harvest significantly.

There are no national, uniform guidelines for these brush
permits that the harvesters require when collecting cones
from national forests. Such guidelines, particularly in
national forests, are needed to help stabilize the cone
market. Prices need to be arrived at carefully. Setting
the price too high encourages some less ethical
wildcrafters to simply steal cones or otherwise get
around the requirements for a permit. Private seed cone
buyers are quick to point out that while most of the time
the Forest Service is sympathetic to the need to keep
permit fees quite reasonable, in a few cases the permit
fees charged for seed cones from a given national forest
are considered to be much too high.

Ponderosa pine cones harvested by
West Coast Botanicals, Inc. Photo courtesy of
West Coast Botanicals, Inc., Bandon, OR. (SFP-16)

Profile

In 1984, Neil Dahlke of Bandon, Oregon, became
disabled after getting caught in a fire line during a slash
burn operation that left him with tissue damage to his
lungs and a breathing difficulty requiring frequent, very
expensive medication. As a former prospector, farmer,
hunter, and professional fisherman, he had experience in
self-employment and was quite familiar with the diver-
sity of the forests. After careful research, he started
harvesting cascara bark and then soon added decorative
cones and mushrooms. Today he wildcrafts not only
cones but herbs, bark, moss, mushrooms, and other
edibles such as fresh watercress and dried juniper berries
as well. His most recent new product is the preparation
of alcohol suspension products from forest botanicals for
a pharmaceutical company.

A special forest products entrepreneur needs to plan his At West Coast Botanicals, pine cones are
packed in polypropylene bags, and the bags

or her harvests around the seasons. In May and June, ) ) )
are sewn shut and weighed on site. Background:

Dahlke collects early morel mushrpoms. As soon as the 10,000 pounds of bagged ponderosa pine cones;

cones are dry, he collects sugar pine cones and ponderosgreground, sugar pine cones. Photo courtesy of

pine cones. In the fall, he collects matsutake mush- West Coast Botanicals, Inc. (SFP—20)

rooms. The cones are marketed through a broker. The

other products are marketed through large metropolitan

buyers. He expects to be able to market 12 to 15 truckloads of

cones in the future.
While his mushroom business is the largest part of his

enterprise (he regularly markets hundreds of kilos of When he first started collecting cones, much of the
dried morels), the cone business has been one of the harvesting occurred on Forest Service land. However,
fastest growing. In 1990, Dahlke was able to ship nine  because the permit system is not uniform across the
48-foot semitruckloads of cones, primarily ponderosa.  national forests, there is a tremendous diversity in
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charges for the picking permits. When the forests to retail stores. Large chains like Safeway (there are over
which he had been going for cones began charging as 4,000 Safeway stores), Ben Franklin, or K-Mart are

much as 20 cents each for cones that were only worth  selling more and more craft items in their floral sections.
that much to the wildcrafter (whereas in another region  Drop shipments to such stores would be an important
they may have been only charging a nickel a cone), he way to maximize value received by such a rural business.
stopped harvesting in the public forests.

Instead, Dahlke now has a contract to harvest cones fromC ontributors

a 103,000-acre tract of timber company land. He pays

the timber company 10 percent of whatever the harvest- Mark Ellis and Chris Lewis, Butte Falls Ranger District,
ers are paid. For example, in 1991 he averaged between  Rogue River National Forest, P.O. Box 227, Butte
9,000 and 10,500 pounds per load of ponderosa pine Falls, OR 97522. 503-865-3581.

cones. The value to the wildcrafter was about ) _

25 cents per pound, or $2,250 to $2,625 per load, and theNeil Dahlke, West Coast Botanicals, Inc., Route 1, Box
price received by the landowner was 10 percent of that, 861, Bandon, OR 97411.

or $225 to $262 per load. Dave Gerdes, Silvaseed, P.O. Box 118, Roy, WA 98580.

Most wildcrafters can pick at least 300 pounds of cones 206-843-2246.
per day, for a daily earning of $75; they can pick for_ Arnold Grisham, Derby Road, P.O. Box 865, Eagle
about 5 months long. Dahlke has cone contracts with .
. . Point, OR 97524. 503-826-7479.
between two and four different crews with 5 to

7 people per crew working during the summer. They Richard Alan Miller, Northwest Botanicals, Inc., 1305

may be college students or retired individuals, and very Vista Drive, Grants Pass, OR 97527. 503-476-5588
little training is required.

Dahlke is very conscientious about the quality of cones
collected. They are packed in polypropylene bags,
sewed, and weighed on-site, and the weight is written on
the bag. He also makes sure that insofar as possible the
people who do the harvesting are local, many of whom
desperately need the work because of the reduction in the
timber industry. He feels very strongly about promoting Sample Sources
rural development within the communities of his region.

Whole Herb Company, P.O. Box 1085, 250 East

. . Blithedale Avenue, Mill Valley, CA 94942.

Considerations for a Rural 415-383-6485.

Development Strategy
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New York State Department of Environmental Conserva- Pyblications for the
tion, Saratoga Tree Nursery, 431 Route 50 South,

Saratoga Springs, NY 12866. 518-885-5308. Professional Craftsperson
i Potpourri from Herbal AcresBox 428, Washington
Herbal Green PagesThe Herbal Connection, 3343-0 Crossing, PA 18977. Editor: Phyllis Shaudys. This
Nolt Road, Lancaster, PA 17601-1507. is one of the oldest quarterly herb newsletters in
717-898-3017. print. Itis primarily devoted to herb crafting topics:

fragrant, culinary, and decorative. Strong networking

Mountain Farms, Inc., 125 Candlewood Isle, P.O. Box .
focus. Excellent resource for the crafter and retailer.

108, New Fairfield, CT 06812. 203-746-1842.

Pine cones and pods for craft supplies. $18/year.
Potpourri Party Ling 7336 Berry Hill, Palos Verdes
Sierra Pinecone Company, P.O. Box 250, Avery, CA Peninsula, CA 90274. Editor: Dody Lyness. This
95224. 209-795-1163. Supplies and accessories for  fine quarterly is primarily for floral and fragrance
making holiday and other decorations using pine artists and designers. Excellent resource for herb
cones. artists and crafters. $12.50/year.
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Chapter 6—Cooking Wood,
Smoke Wood, and Flavorwood

Description of the Product
and ItsUses

Woods such as mesquite, alder, apple, cherry, pecan, and
hickory are used as natural flavor enhancersin grill
cooking either in homes or restaurants. The market for
cooking wood isin the form of sawdust, chips, chunks,
and roundwood. The chips and chunks are primarily for
the residential consumer; the sawdust, primarily for the
smoking and liquid smoke business; and the roundwood,
for the restaurant trade. Usually, chipsare used in
conjunction with charcoal, while chunks are used by
themselves as a fuel source for smokers (table 6-1).

Table 6-1. Wood used as natural flavor
enhancersin grill cooking and food processing

Alder Mesquite
Apple Oak

Bigleaf maple Sugar maple
Cherry Tan oak
Hickory Vine maple
Madrone

Market and Competition
Considerations

Apart from charcoal, a number of small entrepreneurs
have tried entering the cooking wood (also called
smokewood or flavorwood) business in the past few
years. The cooking wood can be either in the form of
chips, chunks, or roundwood (firewood) size. The
industry enjoyed a period of very rapid growth severa
years ago, and many small companies entered the market
because it isarelatively easy operation to put together,
requiring only awood chipper and a bagging plant. The
annual gross salesin cooking wood is estimated at

$18 million to $20 million.

Mesquite wood in particular enjoyed a high popularity in
chip and chunk form because of good marketing.
Mesquite wood is an example of a product which people
are willing to pay more for because it |ooks good, smells
good, and doesn’t come off on one's hands. Even the
word “mesquite” has a healthy and appealing sound to it,
some feel.

At present, however, the market for cooking wood has
leveled off to modest growth. There are already several
cooking wood products on the market, and afew
relatively large companies in Texas dominate the market.
There are also several small companies around the
country. But for every company that has been able to
stay in business, a couple of dozen have not madeit.
Any new entrepreneur had better “know the business”
before getting into the cooking wood industry.

For example, anew entrepreneur must be prepared to
enter with sufficient volume to make enough money to
stay in business. The retail price of cooking wood runs
between $3 and $3.50 for a 5-pound bag; the profit may
be only $0.06 to $0.08 apound. A very large volumeis
required to keep abusiness going. An operator must be
prepared to ship out at least atruckload a week (about
40,000 pounds) year-round to make a profit.

Quality control isalso critical for cooking wood. At one
point several years ago, there was a problem with green
wood and wood infested with insects. |t must be dried,
treated for insects, and packaged well.

The hardest hurdle for the small producer of natural
charcoal or smokewood is “getting it on the shelf.”
Getting the grocery store buyer to agree to place anew
item on the shelf requires paying a“ dotting allowance”
to get the item into the system. This could be perhaps
$5,000 an item.

While the cooking wood products have a place on the
shelves now, it will take several years for thisindustry to
grow. While this niche market also has some potential
and consumers have been trying new wood products for
cooking, the flavorwood or smokewood industry is very,
very small in comparison with the charcoal briquette
market. For example, about 25 million pounds of
smokewood are sold annually in this country, compared
to about 90 tons of charcoal briquettes. The cost of
chunk wood is about 10 percent higher than charcoal just
because the volume of product being produced is so
much less.

In the opinion of the Barbecue Industry Association
(BIA), there are not yet very many users of new cooking
woods. Severa small businessesin the past few years
have started quickly, with little investment, and gone out
of businessjust as quickly. Only afew have succeeded
over thelong haul. However, asin the charcoal business,
if one can come up with a unique product (such as, a new
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flavor) and areliable distribution and marketing system,
he or she will have agood chance. For example, wood
briquettes are a new item on the market that are used in
place of charcoal and are especially appealing to the
environmentally conscious consumer who wants no lighter
fluid associated with charcoal. The wood briquettes are
held together with beeswax, which ignites easily.

Sawdust from mesguite and hickory is sold to companies
that produce liquid smoke. This product is primarily
manufactured by two or three companies, such as Red
Arrow. Chipsand sawdust of flavorwoods are aso sold
to the meat smoking industries, such as Jimmy Dean.

The avenue for marketing this product is likely through
the National Food Brokers Association and its annual
meetings, attended by smoked meat companies. Also,
within each State are probably lists of smoked meat
products and their producers.

Distribution and Packaging

Successful cooking wood businesses distribute one of
three ways: direct to chain restaurants, through food
brokers, or through specialty markets, such asthe gift
market. The food brokers are the mechanism that will
generate the most volume; however, this approach
requires alarge volume and close quality control. The
food brokers may contract for three to four trucks a week
during the peak season, which shuts out alot of small
producers. However, it does offer the opportunity for
small producersto sell to established companies.

It is particularly important for the entrepreneur in the
charcoal or cooking wood business to identify logical tie-
ins, such as grill manufacturers; fish, meat and poultry
producers; and barbecue contests and campgrounds as
outlets to distribute and promote the product.

Packaging is primarily done by the cubic inch, athough
Safeway and other merchandisers are using weight.
Caution is advised if weight isused, for if thewood is
semidry, it may lose enough weight in storage or
shipment to fall below the specified package weight,
which brings problems with deceptive advertising laws
from the Federal Trade Commission. Volumeisthe
most practical means of packaging because awoodlike
mesquite will lose about one-half of its weight when
dried from the green state but only about 5 percent of its
volume. It isadvisable to always package with about

5 to 10 percent more wood by volume than what the label
states.

Varioustypes of packaging can beused. There are
plastic packages with and without air holes, paper
packages with wax interior coating without holes, and
also a net-type sack for use with chunks. One of the keys
to good packaging isto correctly screen the wood to
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eliminate most of the fines and loose bark. This
alleviates the problem of fines, sawdust, and bark falling
out either in the marketplace or in a customer’s home.
The fines can be sold as another product.

It seems best to market a product in a package that has
holes. Thiswould be a stopgap measure in case damp
wood gets through the production system.

Using mesquite as an example, mesquite wood weighs
about 2 pounds per 100 cubic inches. A good package
might be a 100- to 200-cubic-inch (2- to 3-pound)
package and also a 500-cubic-inch package (approxi-
mately 10 pounds). The small size would go to consum-
ers who only want a lightweight package, and the larger
would go to the consumer who (1) buysin “bulk” to save
having to buy al of the time or run back to the store at
the last moment and (2) thinks, whether true or not, that
one saves in cost per unit whenever one buys larger
packages.

Equipment Needs,
Costs, and Suppliers

Wood drying. Cooking wood must be dried before
packaging and shipping. Options areto only harvest and
package wood from standing trees that have been dead
long enough that the wood is already well dried, or to
harvest and then dry green wood. Depending on climate,
the time lag between harvest and shipment may suffice to
dry the wood sufficiently. If thewood is bulk-piled, it
should be covered during heavy rains.

Although expensive, one can dry or partially dry wood
using anumber of methods. Some companies use old
grain or ricedryers. Another way isto use arotary drum
dryer, typically used in the particleboard industry, which
rolls the chips or chunksin along cylindrical chamber
while hot air is passed through the chips. The saturated
hot air is purged from the system out of the far end.
Because they are rather expensive, commercia dryersare
not generally feasible for the small entrepreneur.

Regardless of the method of drying, the wood must be
dried to the proper moisture content, about 14 to

20 percent for mesquite. Thiswill alleviate potential
problems of odor and mildew in the marketplace.

The rate of wood drying is primarily a function of wood
size, temperature, retention time, and chamber size.
Approximate time of drying should be worked out while
one sizes the equipment. Saving enough dry wood to sell
while allowing green wood to dry out isimportant in
stabilizing a small business's cash flow.

Chunking and chipping. Cooking wood is chipped and
chunked in avariety of ways. One mesqguite wood
company has the dry wood cut into disks with a cutoff
circlesaw. Thedisksare about 2 inchesthick. These



disks are then run through a chunker which splits them
into six to eight chunks about 2 inchesin diameter. The
product is then screened into different-size fractions.
The small particles are sold as chips. Thefinesand
sawdust are sold to the meat smoking and the liquid
smoke industries. Other companies use a regular wood
chipper to produce uniform-sized chips like pulpwood
chips.

Insect control. All insects on cooking wood must be
killed. If not, they will come out of the packagein
stores, homes, and restaurants and can ruin abusiness.
Most companies are using insecticide chemicals such as
auminum and magnesium phosphide fumigants or
methyl bromide. At thetime of printing of this publica-
tion, methyl bromide has been scheduled by EPA to be
phased out by year 2000. The Texas Department of
Agriculture has approved these two chemicals (and only
these two) for treatment of mesquite cooking wood.

Another way to kill insectsiswith heat. It isnecessary
for the wood to reach a temperature of 150°F for 2to 3
hours or 120°F for 10 to 12 hours to effectively kill
insects. One can kill the insects and dry the wood at the
same time. Once the wood istreated, it must be isolated
from untreated wood while it is being processed and
stored or else insects will reinfest quite readily.

A wide variety of equipment for turning out cooking
wood, from very labor-intensive to very advanced, can
be found. The more successful entrepreneurs tend to be
those whose equipment investment is relatively small,
either with homemade equipment or adapted equipment.
It isimportant to minimize overhead and remain very
flexible. Some use three or four small chippers or small
dryersinstead of large pieces of equipment. Facilitiesto
keep the wood out of the weather, and possibly a special
areato treat the wood for insects, are also needed. Most
do not collect their own wood. Local people will supply
it. Inthe case of mesquite, most ranchers are glad to
have the wood taken off their land and do not charge
anything for it. A bare minimum of $20,000 for a
chipper would be necessary.

The wood is supplied at firewood prices of $60 to $80 a
cord for mesquite and somewhat more for fruitwoods.
The average retail sale is one to three bags per week per
store at alarge chain. A Mom and Pop store would sell
considerably less. Each bag that sellsfor $1.20 would
net perhaps $0.40. It iseasy to see how, given thetiny
market and the fact that there are aready several substan-
tial companiesin the business, it is not a strong market
potential.

Most of the cooking wood industry islabor-intensive.
It is acottage industry, requiring small-scale
equipment and a lot of handwork in sizing and bagging.

Resour ce Conservation
Considerations

No special resource conservation considerations are
needed.

Profile

When George Wartshaugh, owner of Barbecue Wood
Flavorsin Ennis, Texas, began producing mesquite
chunks for cooking in 1984, he believed that if his small
company could cut and sell 500 cords of wood ayear, it
would be doing alot of business. At that time he was
using mesquite wood that he was hired to clear from
range in his region of Texas, and cutting the mesquite
wood into chunks out in his backyard. He merged his
company with Weber Grill afew years later and from
that merger gained the critical marketing arm needed to
reach the people they needed to reach. Today, Barbecue
Wood Flavors sells millions of pounds ayear and has
become very successful, selling hickory and mesquite
chunks and awide variety of fruitwood chips that are
purchased from many regions of the country. In fact,
they are probably the Nation’s largest manufacturer of
wood chunks and the second largest producer of chips.
During peak season, the company has about 24 employees.

The company buys woods such as alder, apple, and
cherry for about $100 per cord. Packagesare1to 3
pounds in weight and retail for $0.79 to $2.00 per
package, with retailers normally making 20 to 40 percent
profit margin. Thereis now enough demand for
flavorwoods that several charcoal companies have
entered the market, and Barbecue Wood Flavors also
provides “private label wood” for several storesand
charcoa companies.

Considerationsfor a Rural
Development Strategy

In this business, the lower the overhead, the better the
potential successrate. A “quick in, quick out” strategy
built around a unique product is also an approach. New
flavorsthat offer as natural a cooking process as possible
are preferred. Another approach, discussed in the
charcoal section, would be for acommunity to start a
combination retail and leased space grocery store.
Instead of having buyers choose which products to buy
and display, small entrepreneurs selling items for general
household use would lease small amounts of store space
(Wartshaugh, personal communication).
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Contributors

John Carter, CFIP Coordinator, P.O. Box 94-4—-24-6,
Sacramento, CA 94244-2460. 916-322-0107.

A. B. Curtis Jr., Forest Products Technologist, USDA
Forest Service, 100 West Capitol Street, Jackson, MS
39269. 601-965-4358.

Shelby Jones, Staff Supervisor, FPU&M, Missouri
Department of Conservation, P.O. Box 180, Jefferson
City, MO 65102-0180.

George Wartsbaugh, Barbeque Wood Flavors, 1701 Oak
Grove Road, Ennis, TX 75119. 214-875-8391.

John Wells, Staff Forester, P.O. Box 1776, Atlanta, GA
30301. 404-656-0632.
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Resour ces

Doug Jackson (liquid smoke), Griffith Laboratories,
Route 2, Box 11B, Greenville, MO 63944. 314-224—
3281.

Ken Rogers, Head, Texas Forest Products Laboratory,
P.O. Box 310, Lufkin, TX 75901. 409-639-8180. (A
packet of about 20 articles on all aspects of harvesting
mesquite for cooking wood is available. Inquire asto
cost.)

Jim Lee, Reagan Wells, Route 122, Uvalde, TX 78801.
512-232-6167. (Mesquite).

Equipment

Walter Lampp, Fulghum Industries, P.O. Box 909,
Wadley, GA 30477. 912-252-5223.

Sample Company

Wilson Trading Company, P.O. Box 117, Marshallville,
GA 31057. 912-967-2740.



Chapter 7—Decorative Wood

Description of the Product
and Its Uses

Many marketable items can be fashioned from unusual
parts of trees or from trees that are unique to a given
locality. Burls from redwood, maple, buckeye, madrone,
manzanita, red elm, and many other species may be
valuable. Spalted wood and any of the woods with curly
grain or bird’s eye figure are in demand. Trees such as
tulip poplar that have been struck by lightning have been

Crotch wood of any tree that has a fancy “flame” or
“feather” appearance in the grain pattern is also of
interest to wood turners or furniture makers. Some of the
more spectacular effects are found in walnut trees. Gun
stock manufacturers, for example, will pay very well for
the perfect “feather.”

Spalted wood is in very high demand within decorative
wood markets. Spalting occurs when some hardwood
trees, notably maple, birch, and beech, begin to decom-
pose. Bacteria will sometimes create “ink lines” or “zone

used as decorative wood. Red-heart box elder; diamond |ines” in the wood during this decomposition, and these

willow from Bebb willow (Salix bebbianeand from
feltleaf (Salix alaxensig littletree Salix arbuscoloides
Park Galix monticoly and Scouler (Salix scoulergna
found in Alaska; bald cypress wood and knees; stump
butts from tupelo gum and black gum; grafted
fruitwoods; and even old knots and stumps of pine have
market niches (table 7-1).

Table 7-1. Decorative woodsor treeparts
from which marketable items can be crafted

Bigleaf maple Oregon myrtle
Cypress knees Pecky cypress
Diamond willow Redshank

Hazel whips Redwood burls
Juniper Sitka spruce roots
Madrone Walnut crotches
Manzanita Wormy chestnut
Mountain mahogany Yew

Oregon ash

Examples of local woods that have enjoyed popularity in
the decorative wood market include bigleaf western

lines create a very decorative appearance. When
properly dried, wood that would not even have made
good firewood can become a valuable piece to the right
person. The wood must be cut before the decomposition
process goes far enough to actually weaken the wood,
however.

The possibilities for decorative wood products are
limited only by imagination and ingenuity. Some of the
largest markets are for musical instruments, decorative
boxes such as jewelry boxes, and wood turning materials
for artists, sculptors, and craftspersons. Tabletops, gun
stocks, table and floor lamps, table legs, candleholders,
ashtrays, bowls, platters, cutting boards, vases, plaques,
centerpieces, planters, birdhouses, carved animals and
birds, matchbox holders, note pad or napkin holders,
Christmas ornaments, letter openers, and religious
figures are all made from decorative woods.

Market and Competition
Considerations

There is plenty of demand for this kind of material.
Most hardwood stores have no trouble selling figured
wood. Over the past 10 years or so, many more opportu-

maple, madrone, manzanita, mountain mahogany, oregornities have opened to market decorative woods nation-

ash, black walnut, oregon myrtle, yew, black locust,
persimmon, and pecky cypress.

Burls are typically the best single source of decorative
wood because they have the best figuring. A burlis
produced in a tree where an injury or other external
stimulus has affected the growth pattern of the tree,
causing it to grow a deformity which results in a beauti-
ful wood. It may be found on the trunk, as in the case of
a redwood, or from the root part of the tree and up

ally, since there are many people looking to purchase
unusual woods for craft products and special wood
products.

The major U.S. markets are established wood turners,
hardwood retail stores (especially in metropolitan areas),
craftspersons, and special wood product manufacturers.
Most of the burl products and many of the decorative
woods are marketed both wholesale and retail through
classified advertisements in woodworking magazines.

around its base, as in the case of a maple. The resulting These include Woodshop Newg#odworking Magazine

patterns may be wavy, swirled, marbled, or feathered;

American Wood TurneiThe World of WoodWood

they may have eyes or be spotted. All of these character-Magazine Fine Woodworkingor The Woodworkers

istics are valued by wood crafters and wood turners.

Journal
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While the real markets in the future may well be export
markets, (particularly Italy and Japan), few new entrepre-
neurs would have the experience or the dependable
supplies to export. The experience is critical because it is
very easy to lose money in the export trade: some people
will take advantage of anyone in the wood business who
they think does not know what they are doing. Depend-
able supplies are critical because a minimum of about
1,280 cubic feet of burl wood, for example, is required to
fill an oceangoing container. Most people who want to
sell burls would be better off just to collect a few and sell
them either to someone who is accumulating them for
export, sell them themselves, or, if they are located near a
major urban area, sell them to local hardwood stores or
through classified ads.

Anyone wanting to learn more about the local woods and
the market for these woods would be advised to contact
area hardwood stores and any local or State wood turning
association. A professional wood turner might purchase
several tons of a certain type of decorative wood,
especially if he/she owns the gallery or store. Most wood using a draw-knife to remove bark and shape
turners work with a number of different woods and are grip on a walking stick of diamond willow.

interested in experimenting with new woods. Photo courtesy of Holace Nelson of Holly Industries,
Inver Grove Heights, Minnesota. (SFP —18)

Holace Nelson, astride a shaving horse,

Decorative wood can be sold as burls, turning squares,
and occasionally as lumber. Burls are generally bought
and sold by the pound. Frequently, craftspeople making newsletters to find buyers for their wood. Amounts from
a living in wood turning will want to purchase an entire ~ small sizes up to tons may be of interest. Green, fresh-
burl if they find the wood they are looking for. A 2-foot ~ cut wood may be desired. Other people prefer seasoned
diameter burl or one weighing as much as 5,000 pounds Wood (although it is probably impossible to completely
may be purchased if it is exactly what the craftsperson ~ dry a large burl).

has been wanting. For this reason, it is important to Working through sawmills to selectively purchase
Ieav_e burls as large as possible, for the wood turner vyho decorative wood requires close and ongoing coordina-
designs the final products to be made from the burl will 0 5nce a log arrives at the sawmill, it is usually

want to cut certain sections in a certain way and will destined for the chipper. To save a few logs because
generally want the largest chunk possible. It would also they have value as decorative wood is often not per-

_be (_:riticgl tp be experienced in “cutting for figure,” that  gjyeq a5 being worth the trouble for the sawmill

is, identifying where and how to cut the wood for operator. Ideally, such logs should be identified by the
market. loggers in the area where the harvest is occurring and the
Decorative wood is typically obtained either from private 10gs set aside in the sorting area.

individuals who harvest the trees from their own land or

th_roqgh local sawmills and individual '099‘9“5- Someone identify figured wood. There are frequently instances in
wishing to market a burl or other decorative wood should |, i< people do not appreciate the value of a section of

beg?rj by yisiting local mills and other sources to become figured wood and it is cut off and disposed of. Other
familiar WIFh the local woods. They should contact local times, the wood may be set aside but the dealer is not
Woodyvorklng sto_re_s or one of the 43 local chapters of the .4 cted for several months, during which time fungi
American Association of Wood Turners. can practically destroy the wood. Many times, a dealer
Prices vary according to the type of wood and its quality. Or @ wood turner can get a good deal because loggers just
For example, in the case of Pacific Coast maple burl, it want to get rid of the burl. Someone with his or her own
may be worth anywhere from 10 to 50 cents a pound to ~ Self-loading short logging truck would be in the best

the harvester. An average price would be between 25  situation to buy direct from loggers in this way.

and 35 cents a pound.

It may be desirable to work with loggers to help them

Promising logs can easily yield eight times their cost
Dealers in decorative wood typically run advertisements when they are purchased in the field, after they are

in local papers describing what they are interested in harvested but before they go to the sawmills. For
buying and place advertisements in special woodworking example, out of the best logs of bigleaf western maple, it
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Diamond willow handmade products.

Foreground: walking sticks, stools, cribbage board,
match holder. Background: letter openers, vases,
key chain fobs, pen and candlestick holders. Photo
courtesy of Holace Nelson of Holly Industries,
Inver Grove Heights, Minnesota. (SFP-19)

would be possible to net over $1,000, or about $10 a
board foot for green wood. A prime specimen of
“redwood lace” would sell for $12.50/board foot, green.
Figured material can be sold rough sawn.

The possible inconsistency of supplies of decorative

Shipping is usually done by Consolidated Freight if over
70 pounds; under 70 pounds, UPS is used. For the very
large burls, special hoisting equipment and shipping
arrangements are needed. Even a small amount of burl
wood is cost-effective in shipping.

For the highest quality wood destined for the export
market, demand is high enough that the high cost of
shipping is less of a consideration than one might think.
The cut surfaces are waxed with a sealant or emulsified
paraffin, and the wood is pressure-washed and tagged for
inventory.

Equipment Needs, Costs,
and Suppliers

A company entering the decorative wood business could
either purchase wood from the mills already cut or do the
cutting itself. Doing the cutting allows much greater
control over the cut but requires a band saw mill, 18-inch
planer, table saw, radial arm saw, kiln, and space to store
several thousand board feet to air dry. The kiln can be
just a dehumidifier, heater, and fan, and the space to do a
slow 6-week to 6-month drying process. Small logging
trucks can be used to pick up and deliver the logs in
many locations.

Quality used machinery can be purchased through
Woodshop Newsther trade magazines, and market
bulletins published by State forestry agencies.

Resource Conservation
Considerations

Burls should only be taken from trees that are being
harvested for other purposes. In the future, it will
become increasingly important that buyers know the
source and supplier of decorative woods. An environ-
mentally aware public will become increasingly discern-
ing that “rare” woods, for example, teak, should not be
harvested except under sustained yield management
plans. As another example, in the case of bald cypress
knees, this same public is beginning to question the

woods is a factor that must be carefully considered by a desirability of disfiguring or harvesting a tree that is such
potential entrepreneur. For example, preparing a catalog an integral part of many wetland areas, given the national

of woods could be a risky affair if supplies were not
ensured. Also, it would be wise to consider secondary
markets for quantities of unsold decorative wood. For
example, some dealers in decorative woods convert
unsold supplies to home construction items such as
flooring or trim.

Distribution and Packaging

concern over the rapid disappearance of so many of our
wetlands. A “clean green” tag or some identification of
woods harvested on a sustainable basis would be a wise
marketing approach in such cases.

Profile

In Minnesota and some neighboring States, a few species
of northern willow are susceptible to fungal diseases that
cause the formation of a diamond-shaped scar in the

Distribution varies greatly according to the type of wood. wood where the fungus kills the cambium layer and the
Some are sold through woodworking magazines. Others growth occurs around the scar. The scars that result

are sold at county fairs and expositions.

leave very attractive and interesting reddish, concave
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diamond shapes of various sizes, anywhere from a foot tothe stick himself or herself. These sell for between $6

a quarter of an inch, in the white wood. The fungus also
causes the wood to twist and grow in unique, distorted
shapes to overcome the fungus. The wood remains
lightweight and strong and is ideal for novelty items
because it is not hard and can be readily carved.

Holace Nelson of Holly Industries in Inver Grove
Heights, Minnesota, is a retired fire fighter from St. Paul
who has taken advantage of this decorative wood to
develop a number of products, including hiking and
walking sticks, wall and table vases for dried flowers,
candlesticks, cribbage boards, letter openers, and hat
racks.

and $12 apiece. In 12 days at the State fair last year, he
sold about 800 unfinished sticks as well as about 150
finished sticks, 25 vases, 100 letter openers, 20 to 30
small stools made from the diamond willow and slab
oak, and numerous other small items such as key chains
and cross-section curio pieces of the wood.

There are a number of small companies and individuals
that produce decorative diamond willow for retail sale,
plus many hobbyists who produce diamond willow art
for their own use.

Considerations for a Rural

Nelson harvests his willow from open, unfenced land that Development Strategy

is unposted. The willows are generally considered to be
scrub trees of little value, and the ones that have the
diamond markings are trees that were diseased in the
past. The harvesting procedure does not kill the tree,
since willows regenerate readily. The diamonds are
readily apparent through outward appearances of the

bark, and the stems that are harvested are those that are

most interesting. Both straight and crooked wood is
useful. The wood is generally gathered in the winter
when the ground is frozen, the swamps are accessible,

and the moisture content of the wood is at its lowest. But

the best time to harvest it may be during the growing
season, before the growth has been slowed by hot
weather and the bark has adhered to the wood. During
this time, the bark can be readily stripped off.

The objects are worked and carved using small power
tools—hand grinders, high-speed drills with small burrs,
palm-held sanders, a pneumatic sander, drill press, etc.
Novices can readily remove bark with a pocket knife,
however.

The decorative wood market ties in well with tourism
and the design of touring routes. Woods that are unique
to a region have tourist appeal.

Contributors

Ken Birch, The Hardwood Connection, 420 Oak Street,
DeKalb, IL 60115. 815-758-6009.

John Krantz, Minnesota Division of Forestry, 500
Lafayette Road, St. Paul, MN 55155-4044. 612—-296—
6491.

Holace Nelson, Holly Industries, 1455 Salem Church
Road, Apartment 405, Inver Grove Heights, MN
55077. 612-455-1839.

Dale Nish, Craft Supplies, 1287 East 1120 South, Provo,
UT 84606. 801-373-0917.

Bruce Roberts, Randall Woods, P.O. Box 96, Randle,
WA 98377. 800-845-8042.

There is a lot of variation in the pieces, and, hence, in the Bob Schecter, Pine Creek Wood Company, P.O. Box

cost of the items produced. For example, 4- to 4-1/2-foot

finished hiking sticks would range from $15 to $60. A
cribbage board might be $20 to $30.

Nelson does not advertise or actively market his prod-
ucts. His main marketing activity entails traveling to the
State fair each year, where he sits on his shaving horse
and roughs out his hiking sticks using a two-handled
draw knife. The fair draws over a million visitors a year,
and Nelson has been going long enough to have a loyal
following of repeat customers. He also goes to a few
festivals. He receives a lot of requests to market his
diamond wood objects through retail stores, but has
generally chosen not to do so because the prices would

become too high in a retail shop. He prefers the indepen-

588, West Linn, OR 97068. 503-636—6430.
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Resources

Art Bennett, Oregon Crafted Fine Wood, 282 West
Everett Street, Sutherlin, OR 97497. 503-459-4601.
Specialty processor of root burls for ornamental uses,
clocks, and furniture.

American WoodworkeRodale Press Inc., 33 East Minor
Street, Emmaus, PA 18098. 215-967-5171.

Fine WoodworkingBox 5506, Newtown, CT 06470—
5506. 203-426-8171.

Bruce Forness, Sr., International Wood Collectors
Society, P.O. Box 1102, Chautauqua, NY 14722.
716-753-7944.

Casimer Grabowski, 19705 Southwest 134th Avenue,
Miami, FL 33177.

Gil Lynch, Handcrafted Oregon Hardwoods, P.O. Box
1628, Myrtle Creek, OR 97457. 503-863-3042.
Artisan who specializes in carvings and turned

Dale Nish, Craft Supplies, 1287 East 1120 South, Provo,
UT 84606. 801-373-0917. Sells tools for wood-
working. Familiar with world-renowned wood
turners. Has a series of videos.

Popular Woodworkinge G W Publishing Company,
1320 Galaxy Way, Concord, CA 94520. 415-671—
9852. For subscriptions, address is Box 6086,
Concord, CA 94524,

Mary Redig, Administrator, American Association of
Wood Turners, 667 Harriet Avenue, Shoreview, MN
55126. 612-484-9094.

Woodshop New®ratt Street, Essex, CT 06426. 203—
767-8227.

Equipment

designs from spalted wood and aged material found at Portable sawmill sold through Wood Miser in

old logging sites.

Indianapolis, IN. 317-271-1542.
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Local Chapter List of the American Association of Woodturners

Gary Adams

Blue Ridge Turners

533 King George Avenue, SW
Roanoke, VA 24016

William Allshouse

Minnesota Woodturners Association
64 108th Avenue

Coon Rapids, MN 55433

Charles Alvis

Tennessee Association of Woodturners

528 San Marcos Drive
Nashville, TN 37220

Robert Bahr

Chislers/Turners of NE Indiana
5130 Forest Grove

Fort Wayne, IN 46835

Andrew Barnum

Nutmeg Woodturners League
6 Sunset Ridge

Carmel, NY 10512

David Barriger

Central Florida Woodturners
1177 Wildwood Street
Apopka, FL 32703

Ron Behrens

Seattle Chapter—AAW
5333 134th Avenue, SE
Bellevue, WA 98006

Gary Blackburn

Northeastern OK Woodturners
Association

4916 South Columbia Place

Tulsa, OK 74105

Stephen Blenk

Olympic Peninsula Chapter—AAW
148-B McBride Road

Sequim, WA 98382

Gary Brackett

Tri-State Chapter—AAW
1723 Fireside Drive
Cincinnati, OH 45255

Tony Bradley

North Carolina Woodturners
P.O. Box 2968

Hickory, NC 28603

Ron Burnham, c/o M. Va
Pikes Peak Woodturners
4740 Flintridge Drive, #203
Colorado Springs, CO 80918

Nan Bushley

San Diego Woodturners
Box 90133

San Diego, CA 92109

Russel Clinard

Michigan Association of Woodturners

2982 Bateson Court
Ann Arbor, Ml 48105

Howard Everton

Tidewater Turners of Virginia
4253 Indian River Road
Virginia Beach, VA 23456
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Tom Gall

New Jersey Woodturners
29 Arthur Road

Belle Mead, NJ 08502

Ralph Gienau

Woodturners of Polk County
P.O. Box 844

Bartow, FL 33830

Al Gruntwagin

Long Island Woodturners
Association

95 Ashford Road

Syosett, NY 11791

John Hardwick

Nor-Cal Woodturners
1348 Greenborough Drive
Roseville, CA 95661

Joe Heil

Gulf Coast Woodturners
Association

12407 Ella Lee Drive

Houston, TX 77077

Dave Hout

Northcoast Woodturners
4124 Lake Vista Road
Akron, OH 44319

Rick Johnson
Mid-Cal Woodturners
520 West Polson
Clovis, CA 93612

John Lea

Arizona Woodturners Association
1651 South Pecan Circle

Mesa, AZ 85202

Jim Lillie

Capital Area Woodturners

935 Moody Court

Alexandria, VA 22312

Chuck McLaughlin
Bay Area Woodturners
5801 Volkerts Road
Sebastopol, CA 95472

Frank Nabrotzky

Utah Association of Woodturners
1381 East 1300 South

Salt Lake City, UT 84105

George Paes

Central Coast Woodturners
of California

1240 West Tefft Street

Nipomo, CA 93444

John Pearl

Northwestern Ml Chapter/AAW
18780 Gennett Road
Charlevoix, Ml 49720

James Poppell

Central Texas Woodturners
Association

RD #2, Box 2342

Belton, TX 76513

Bill Porterfield

Central Oklahoma Woodturners
Association

3605 Geraldine

Oklahoma City, OK 73112

Carroll Robbins

Florida West Coast Woodturners
7902 West Hiawatha Street
Tampa, FL 33615

Norman Rose

Hudson Valley Woodturners
121 West Nyack Road #5
Nanuet, NY 10954

Jim Rozelle

Georgia Association of
Woodturners

512 Pickett Road

Marietta, GA 30064

Bob Rubin

New York Woodturners
Association

1077 River Road, #603N

Edgewater, NJ 07020

Betty Scarpino

Central Indiana Chapter—AAW
5613 Ralston

Indianapolis, IN 46270

Paul Smith-Valley
Mountaineer Woodturners
1513 Lee Street East
Charleston, WV 25311

Fritz Spokas Jr.

Mid Penn Turners

439 Jefferson Street
Bloomsburg, PA 17815

Eric Stang

Bucks Turners

284 Springhill Road
Skillman, NJ 08558

Steve Steinberg

South Florida Woodturners Guild
17961 Southwest 280 Court
Homestead, FL 33031

Dennis Stewart

Cascade Woodturners Association
2502 Northwest Fourth Street
Hillsboro, OR 97124

Pam Vogt

Central New England Chapter—
AAW

44 Hollow Road

Hampden, MA 01036

Robert Weber

Woodturners of North Texas
1413 Bluebonnet

Arlington, TX 76013

John Zych

Chicago Woodturners
648 North Prairie Avenue
Mundelien, IL 60060



Chapter 8—Forest Botanicals
as Flavorings, Medicinals,
and Pharmaceuticals

Description of the Product Herbs and Spices

and Its Uses Aspen leaves Marjoram

. Baby’s breath Mullein
Culinary Uses Bay leaves Princess pine
Forests contain a wide assortment of plants that have Blueperry leaves Raspberry .
market potential as food seasonings or flavorings. Herbs Catnip Rose leaves and hips
are used as seasonings to add flavor, aroma, or colorto ~ Celery seed St. John's wort
other foods and as ingredients in beverages such as Chervil Tarragon
herbal coffees, teas, or soft drinks. Botanicals used as ~ Chicory root Thistle
natural food preservatives are expected to become more Horsetall Thyme

important in the future. Other botanicals can be har-
vested as edible greens, roots, and tubers. Edible flowers
that can enhance the appearance of foods are also found.

Edible Greens, Roots, or Tubers
According to Appropriate Technology Transfer for Rural

Labrador tea Yerba santa

Areas (ATTRA) (Adam, personal communication), Amaranth Mustard
greens and other edible plants commonly harvested from Arrowhead Nettle shoots
the forested mountains of the Ozarks include amaranth Asparagus Oxalis
(Amaranthus retroflexysbracken and other ferns Beebalm Peppergrass
(Pteridium aquilinuny, burdock (leaves, roots) (Arctium Bellflower Plantain
lappa), carpenter’s squar&¢rophularia marilandicg Bellwort Pokeweed
chickweed Gtellaria medid, chicory Cichorium Bitter cress Prickly pear
intypus, dandeli_on (Iez_ives, flower_s, roof)graxacum Bracken and other ferns Purslane
offlcmale), henbit Lan_mum amplex_lcau)elambsquarters Burdock Salmonberry
(pigweed) Chenopodium albujpmilkweed (pods, Carpenter's square Sassafras
flowers, shoots)Asclepias syriacus), black mustard Cattail Sheen sorrel
(Brassica nigr3, peppergrasd epidiumspp.), plantain . P _
(Plantago majo), pokeweed (Phytolacca americgna Chickweed Sow thistle
purslane Portulacca oleracep sassafras (leaf, roots for Chicory Spiderwort
tea) Sassafras albidumsheep sorreRumex Dandelion Spring beauty
acetosell, sow thistle $onchus arvensgiswatercress Daylily Sumac
(Rorippa nasturtium-aquaticuywild garlic (Allium Elderberry Violet
vinealg, wild leek @Allium ampeloprasuiwild mint Fiddlehead fern Watercress
(Menthaspp.), wild onior_n(\llium ce_pa, winter cress Goatsbeard wild yam
(Barbarea verna), and violet (lea¥ipola spp.). Greenbrier Wild mint
Other plants with potential culinary use include arrow- :i?sbeliail herb V\\//\I/Iitljdolzg)l?
head Gagittaria latifolig), asparagus (shootdAgparagus . ) _
officinalis), beebalm (leaves for teajl¢narda didymy Jerusalem artichoke Wild garlic
bellflower (Campanula rapunculoidgsbellwort Lambsquarters (pigweed) Willow
(Uvularia perfoliatd, bitter cressGardaminespp.), Maple Winter cress
cattail (Typha angustifolig daylily (buds) Hemerocallis Milkweed Yucca

fulva), and elderberry (flowerspémbucus canadenkis

Miner’s lettuce
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Other familiar edible wild plants which may have
agroforestry potential include fiddlehead fern
(Matteuccia struthiopterip goatsbeardIragoposon
spp.), greenbrierSmilaxspp.), horsetail herlEQuisetum
arvensg, jerusalem artichoke (tubers$)€lianthus
tuberosuy maple (immature seed#Aderspp.), miner's
lettuce Claytonia perfoliatg, nettle shootsl{rtica
ureng, oxalis Oxalisspp.), prickly pear (padsppuntia
humifusg, spiderwort Tradescantia virginiana), spring
beauty (tubers)Glaytonia virginicg, salmonberry
(shoots) Rubus spectabiljssumac (fruits for teaRhus
glabra), wild yam QDioscorea villosy willow (Salix
spp.), and yucca (immature seed&)¢caspp.). Some of
this latter group are considered rare delicacies.

Medicinal and Pharmaceutical Uses

Forest botanicals are also used in the manufacture of a
great many medicinal compounds and pharmaceuticals as
well as nutritional supplement products.

Medicinal compounds used for naturopathic remedies
include a large number of herbs used to make teas, oils,
and other products that are alleged to have curative or
therapeutic effects on many common ailments. Some of
these products may possess no real medicinal properties,
yet have long-term established markets and represent a
continuing economic opportunity.

Other botanicals do possess specific physical chemistries
of interest to manufacturers of pharmaceutical drugs.
While modern medical technology has enabled pharma-
ceutical manufacturers to synthesize many natural
chemical compounds, there is renewed interest in
exploring medicinal applications of a great many new
plant chemicals.

In the future, it will likely become more important to
make a distinction between medicinals and pharmaceuti-
cals because the difference in economic opportunities
represented by the two types of compounds will become
increasingly great. Some experts feel that demand for
botanical products that possess desired pharmaceutical
chemistries will become much more important than
demand for alleged medicinals in the not-too-distant
future (Miller, personal communication).

Medicinal Materials

Balm of Gilead buds
Balsam gum

Birch oil

Biscuit root

Bitterroot

Black cherry bark

Black haw roots

Bloodroot

Boneset

Camas bulbs

Cascara bark

Cattail flowers and root starch
Cohosh

Dandelion root

False hellibore roots
Foxglove leaves

Ginseng root

Goldenseal

Indian breadroot

Jerusalem oak seed
Jimsonweed leaves
Mayapple or mandrake roots
Oregon grape roots

Oregon tea

Princess pine or pipsissewa
Quinine conks

Sassafras oil and root
Scotch broom

Skunk cabbage roots
Snakeroot

Spruce gum

Storax gum from sweet gum
Sumac

Western yew

Wild garlic

Wild ginger

Wild mint

Wild onion

Wintergreen oil

Witch hazel bark and leaves
Yellow dock root

and raspberry have widely accepted medicinal qualities
but are relatively easy to grow as crops so are not likely
to become agroforestry alternatives for landowners.

In addition, many botanicals with medicinal uses are also The plants listed below do have commercial potential for
used as foods, in cosmetics, in dyes, as dried florals, and wildcrafting as medicinals, pharmaceuticals, or food-

for a variety of other uses (fungicides, insecticides,

related uses, based on those knowledgeable in the field.

animal products, and aromatics). Some of these uses arerne Jife zone, description, history, chemistry, uses,

discussed in other chapters.

harvesting, reforestation, marketing, and toxicity of most

of these botanicals are detailed\iative Plants of

A complete listing of the hundreds of native plants with
medicinal or food-related properties is far beyond the

intent of this publication. Also, a great many botanicals
lend themselves to small farm production as crops and
are therefore less likely to be good prospects for forest

Commercial ImportancéMiller, 1988).

Table 8-1 lists herbs which have some forage potential.
Not all of these are usually found in forests, but those
that are not may have agroforestry potential in certain

harvesting. For example, chamomile, peppermint, garlic, locations.
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Table 8-1. Botanicalswith commercial potential®

Herb/spice Part used Region Major use in marketing

Angelica (Angelica atropurpurea) Root East Coast Food flavoring and fragrance in cosmetics

Bay (Umbellularia californica) Leaf West Coast Common household spice—perfumes

Bergamot (Monarda fistulosa) Herb North America Cosmetics—flavor additive for fruity citrus

Blackberry (Rubus fruticosus) Leaf North America Food flavoring, teaingredient

Black cohosh (Cimicifuga racemosa) Root East Coast Pharmaceutical—femal e disorders (menstrual)

Blessed thistle (Cnicus benedictus) Herb North America  Pharmaceutical—increases gastric secretions

Black haw (Viburnum prunifolium) Bark, East, Midwest Pharmaceuti cal—antispasmodic, flavoring

stems, root

Blue cohosh (Caulophyllumthalicatroides)  Root East Coast Pharmaceutical—female disorders (1abor)

Blood root (Sanquinaria canadensis) Herb, root East Coast Pharmaceutical—dental aids; antitumor

Borage (Borago officinalis) Herb North America Pharmaceuti cal—increases milk in mothers

Burdock (Arctium lappa) Root North America  Major produce in Asia—antimicrobial activity

Calamus (Acorus calamus) Root North America Major cosmetic fragrance—mild central
nervous system depressant

Cascara Sagrada (Rhamnus pur shiana) Bark Pacific Coast L axative—sunscreen preparations

Catnip (Nepeta cataria) Herb North America  Animal toys—tea flavoring—mild sedative

Chapparal (Larrea tridentata) Herb Southwest Pharmaceuti cal—cancer

Chickweed (Stellaria media) Herb North America Multivitamin additive (iron)—cosmetics

Chicory (Cichorium intybus) Root North America  Coffee substitute/additive

Coltsfoot (Petasites fridadus) L eaf West Coast Tobacco substitute/additive

Dandelion (Taraxacum officinale) Root North America Coffee substitute/additive

Devil's club (Oplopanax horridum) Root Pacific Coast Industrial grade panax ginseng

Desert tea (Ephedra nevadensis) Herb Southwest Pharmaceutical—bronchial dilator

Echinacea (Echinacea angustifolia)