
I found a new way to clean sheep’s fleece 
accidentally when I pulled out the dog hair my 

sister Robin Page gathered for two years from 
Kizmet, her Great Pyrenees/golden retriever cross. 
She hoped I would spin and knit her a shawl. 
Mostly, she washed Kizzie before gathering the 
hair. I can’t begin to describe the odor, but I would 
happily bury my face in a raw fleece to get rid of it. 
However, I had a thought. 

My friend Darcy Deal had been extolling the 
virtues of friendly microorganisms in the form of 
a product called Effective Microorganisms (sold 
in liquid form for the home as EM-1 Microbial 
Inoculant). She uses it to keep the sauna clean 
and her husband’s tennis shoes smelling good. 
And I had an inspiration: “If EM-1 can unstink a 
sneaker, could it conquer dog funk?” The answer 
was a resounding “Yes!”

Robin now has a beautiful shawl dyed, spun, 
and knitted from Kizzie’s hair. It didn’t take me 
long to discover that it also works on sheep 
and alpaca fiber. I named this process the 
BioFiberSoak (BFS), and it removes the odor but 
not all the grease—so it works best on fleeces with 
low grease content.  Apparently I had stumbled 
on a new (or long-forgotten) way to clean protein 
fibers. BioFiberSoak uses a microorganism culture 
to clean without hot water or detergent. Unlike 
the fermented suint method—a cleaning process 
that involves soaking a raw fleece in a covered 
tank of cold water for several days—BFS doesn’t 
stink (I have done this in my kitchen). Compared 
with detergent washing, it costs less, is friendlier 
to the environment, doesn’t leave a synthetic 
fragrance on the fiber, and retains a pleasing 
amount of lanolin, though not enough to interfere 
with dyeing. The main downside is it takes more 
time than traditional wool-scouring methods. 
Allow at least 11 days for the whole process: Make 
the activated EM-1 starter 8 to 12 days before you 
plan to clean the wool, soak the wool in cold water 
for 1 day, and then soak it in the BioFiberSoak 
solution for 12 hours to 2 days. 

A New (yet Ancient) 
Way to Clean a Fleece
b y  J e n n i f e r  A d A i r

Jennifer Adair sent 
samples of wool 
washed with the 

BioFiberSoak method 
to Jacey Boggs to 

sample.

Ja
c

ey
 B

o
g

g
s

Spin.Off   ■   spinningdaily.com ©F+W Media, Inc. ■ All rights reserved ■ F+W Media grants permission for any or all pages in this issue to be copied for personal use

http://www.spinningdaily.com


FRIENDLY MICROORGANISMS
Effective microorganisms (EM) cause 

fermentation, while other types of microbes 
cause rot and decay. Your nose will know which 
group you’re dealing with. As Dr. Teruo Higa 
from the University of the Ryukyus in Okinawa, 
Japan, says in his book Our Future Reborn, “EM 
is a mixed culture of beneficial microorganisms, 
including phototropic bacteria, yeast, and lactic 
acid bacteria that have been used since ancient 
times in food processing.” These cultures, found 
in yogurt, cheese, and your gastrointestinal 
tract can be used to ferment everything from 
beer to sauerkraut to compost and are adept at 

removing soluble organic material from wool and 
plumbing. And since they’re so important to our 
food supply, we have a very long history with 
these little guys. They are widely studied, several 
genomes are sequenced, and humans have worked 
hard to ensure the survival of favored strains for 
sourdough bread, yogurt, and the yeasts needed 
to make a favorite bottle of brew. Though they 
are microbes, they are the safe, friendly ones and 
are actually antagonistic toward many human 
pathogens. Another plus for the EM process is 
that it works in a wide temperature range and 
has a nonrefrigerated shelf life of one year. Many 
cultures used for food have stricter storage 

Activated EM-1 Starter  
(used with permission  

from TeraGanix,  
www.teraganix.com)

1 gallon of starter will clean sever-
al pounds of fleece. To make 1 gallon of 
starter, put  ¾ cup of EM-1 Microbial In-
oculant and ¾ cup blackstrap molasses in 
a clean, airtight 1- gallon plastic bottle and 
finish filling it with clean, preferably warm 
(110°  Fahrenheit)  water (chlorinated tap 
water works).  Oxygen doesn’t help the 
process, so don’t leave much headroom 
in the container. Let the mixture ferment 
for 3 to 5 days in a warm place (preferably 
90° to 120°  Fahrenheit). Manually vent the 
container at least once a day or use an air 
lock, available from brewing supply hous-
es. The ratio of EM-1 to blackstrap molas-
ses to water is about 1:1:20.

The starter should smell yeasty—this 
is a pleasant smell, similar to the smell of 
bread dough in the process of rising. Once 
the pH is 4 or below, let it mature anoth-
er 5 to 7 days before use. If you’re not 
testing for pH, simply allow 10 days be-
fore use. Fermentation tapers off during 
this time, and the mixture will stop pro-
ducing gas. The starter lasts 45 to 60 days, 
but its life shortens when it is stored be-
low 60° Fahrenheit or above 140° Fahr-
enheit (you’ll kill the bacteria by taking it 
below freezing temperatures or above 
170° Fahrenheit). 

BioFiberSoak process 
Materials
•  12-ounce bottle of EM-1  Microbial 

Inoculant

•  8-ounce bottle of blackstrap 
 molasses

•  1-gallon clean, airtight plastic 
bottle (do not use glass containers 
without a properly installed air 
lock because glass bottles can 
explode during the fermentation 
process if not properly vented)

• 8 ounces raw fleece

• Laundry bag

• Water (3 to 10 gallons)

•  Bucket or pan large enough to 
hold 1 gallon of water and the 
fiber

• 5-gallon clean, plastic container

• Cooking thermometer

Optional
•  Litmus papers for measuring pH 

levels
•  Air lock from brewing supply store 

to vent a glass bottle

1. Following the directions at right, 8 
to 14 days before you start, make a 
solution of activated EM-1 starter. 

2. Place 8 ounces of your raw fleece 
in a laundry bag or pillow case.

3. Soak the fleece in the laundry 
bag in 1 gallon of unheated water 
for about 24 hours. As the water 
gets dirty, change it 2 to 3 times as 
needed until the water stays clear. 
When you change the water, gently 
loosen lumps in the fiber. Spin out 
the water in a salad spinner or 
washer, if possible.

4. In a 5-gallon clean, plastic con-
tainer, add 1 cup activated EM-1 to 3 
gallons water and add fiber. 

5. Place in a warm location (in the 
sun, for instance) for 2 to 4 days. 
Make sure the solution doesn’t get 
hotter than 120° Fahrenheit.

6. Drain fiber into your sink or 
compost. Though I would not 
recommend putting this water 
directly on food plants that are 
going to be harvested in the near 
future, the cold-water soak and 
the BFS water will help a compost 
pile and will not harm ornamental 
landscaping. If you’re planning on 
dyeing the fiber, this would be the 
time to do it. 

7. Rinse the fiber in cold water, spin 
it out in a washer or salad spinner 
while bagged, and dry.
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requirements, shorter shelf life, and work in a 
more narrow temperature range.

ABOUT PH
The pH scale measures how acidic or basic a 

substance is on a range from 0 to 14. A pH of 7 
is neutral. Less than 7 is acidic, and more than 7 
is basic (or alkaline). Pure water has a pH of 7, 
while household white vinegar is usually in the 2 
to 3 range, and ammonia usually has a pH of 11. 
Protein fibers such as wool are damaged in alkaline 
environments. Most household detergents (such as 
Tide or Woolite) use alkaline solutions to clean—
if you don’t neutralize the alkaline by balancing it 
with an acid like vinegar, you risk damaging your 
fiber permanently. Litmus papers for testing the pH 
levels of liquids are inexpensive and easy to use. 

As you soak your raw fleece in cold water, 
you’ll notice that the pH levels will increase over 
time as the urine and dirt from the fleece are 
released into the water. As the pH levels increase, 
so will the smell of the water. To control the smell 
of the cold-water bath, add 1 teaspoon of activated 
EM-1 starter per gallon of water. Note that algae 
grow at pH 7 or above. Remember that the good 
bacteria smell yeasty, with perhaps a faint bouquet 
of clean barnyard, once fiber is soaking. The bad 
bacteria stink. If your BioFiberSoak solution 
starts to stink or pH reaches 7, pour out the water 
and start again with fresh water and fresh EM-1 
starter. 

COMPARING WASHING METHODS
Because I haven’t had a lot of experience washing 

raw fleeces, I thought I’d ask some of my spinning 
friends to sample some fleeces washed in the 
BioFiberSoak method and let me know what they 
thought. The group sampled a range of fleeces 
(several were donated to the experiment by Beth 
Collier of Three Creeks Farm, Charlotte, Tennessee). 
The spinners were Denise Bartels, Jacey Boggs, Betsy 
Bunting, Beth Collier, Juli Gallup, Sue Gazell, Troy 
Lacey, Jan Quarles, and Michelle Wilkes.

I divided the fleeces up and washed some with 
the BFS method and some with Power Scour from 
Unicorn Fibre, and I washed a portion with both 
methods. Everyone (except Jacey) was able to 
gather, and we spun them together. 

The spinners found that the BFS process removes 
soluble organic matter and odors. For grease, it 
works fastest on low-grease fleeces, cleaning them 
nicely in 12 hours. Fleeces with higher grease 
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content required longer soaks. We found that 
BioFiberSoak followed by a detergent wash was an 
effective way to process very greasy fleeces. A cold-
water soak greatly reduced the work of processing 
the fiber; gently working through the lumps while it 
was in the cold soak removed dirt without felting the 
fiber. When the fleece is dyed after a BioFiberSoak, it 
is noticeably less greasy than undyed fiber. 

I asked Jacey Boggs to test-spin the locks and 
sent her flicked Finn/Shetland cross, Romney, 
and Shetland locks. There were dyed and undyed, 
washed and BioFiberSoak samples for each fleece. 
She found that across the board, all the samples 
were clean, but the BFS samples always had just a 
tiny bit of grease left in them, which made them a 
bit easier and more pleasant to spin—not too much 
grease, just enough to facilitate drafting. The dyed 
sections of the BFS-processed locks were the nicest, 
with just the right amount of grease (perhaps dyeing 
them got out just a bit more). The washed sample 
was also very clean but was stripped of all of its 
grease. It felt overwashed. It wasn't quite brittle, but 
it was well on its way. It was okay to spin but not 
as nice as the other set of samples and not as nice 
as if it had a bit of grease left in. The BFS-processed 
locks were so much more satisfying to spin—they 
still had life! z 

Jennifer Adair of Dickson, Tennessee, has accumulated almost 
a pound of Blue Heeler undercoat from Zeke, whose favorite 
words are “Ready to get carded?” She’d like to thank her many 
friends who helped with this ar ticle. Beth Collier of Three 
Creeks Farm, Charlotte, Tennessee, provided several fleeces. 
Beth Collier and Sue Gazell offered processing knowledge. 
Denise Bartels, Betsy Bunting, Beth Collier, Juli Gallup, Sue 
Gazell, Troy Lacey, Jan Quarles, and Michelle Wilkes test-spun 
the fiber. Jacey Boggs did the only blind test. Additional technical 
support came from Eric Lancaster with TeraGanix and Deirdre 
Bushnell with Greener Shades Dyes.
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www.teraganix.com/bokashi-compost-system-s/38.htm

1) View of processing area: Top: BFS tank with blue lid. 
Bottom: Crooked blue lid and 5-gallon pails are cold-water 
soaks. 2) A BioFiberSoak tank with several bags of fiber. 
3) Even if you can’t smell the tank, you can see from scum 
on the water that it has gone bad. 4) The rinsing station 
with ladder and clamps to drain bags of fiber.
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