
1.W
o

o
l E

ro
sio

n
 M

at
R

ylee N
elso

n
Th

is p
ro

d
u

ct is a revo
lu

tio
n

ary w
ay o

f u
sin

g n
o

n
 valu

ab
le, u

n
w

ash
ed

 w
o

o
l to

 create a n
atu

ral altern
ative to

 ero
sio

n
p

reven
tio

n
. Th

is p
ro

d
u

ct is go
in

g to
 b

e m
ad

e fro
m

 u
n

w
ash

ed
, lo

w
 q

u
ality w

o
o

l th
at w

o
u

ld
 o

th
erw

ise b
e d

iscard
ed

. Th
e w

ay it
w

o
rks is th

e w
o

o
l fib

ers w
ill b

e laid
 to

geth
er in

 o
n

e d
irectio

n
 in

 a m
at as large o

r as sm
all as it is w

an
ted

. Th
en

 th
e w

o
o

l w
ill

b
e cro

ssed
 o

ver it th
e o

th
er d

irectio
n

 creatin
g a criss cro

ss p
attern

. Th
is p

ro
cess w

ill b
e rep

eated
 u

n
til th

e p
ro

d
u

ct is
ap

p
ro

xim
ately 2” th

ick. D
o

in
g th

is w
ill allo

w
 th

e w
o

o
l to

 felt to
geth

er b
etter w

h
en

 w
eath

ered
 an

d
 create a stro

n
ger b

o
n

d
.

N
extly, tw

in
e o

r th
ick yarn

 can
 b

e w
o

ven
 th

ro
u

gh
 th

e p
ro

d
u

ct su
ch

 as a ru
g is w

o
ven

, w
h

ich
 w

ill b
in

d
 th

e w
o

o
l fib

ers
to

geth
er. K

eep
in

g th
e w

o
o

l u
n

w
ash

ed
 w

ill allo
w

 it to
 retain

 th
e lan

o
lin

 in
 it w

h
ich

 w
ill act as a n

atu
ral w

ater rep
ellen

t. Th
e

vegetab
le m

atter th
at is left o

ver in
 th

e w
o

o
l w

ill n
o

t affect th
e p

ro
d

u
ct q

u
ality b

ecau
se it w

ill eith
er fall th

ro
u

gh
 th

e w
o

o
l

in
to

 th
e so

il o
r rem

ain
 in

 th
e w

o
o

l w
h

ich
 w

ill n
o

t affect th
e p

ro
d

u
ct q

u
ality. Th

is p
ro

d
u

ct is revo
lu

tio
n

ary b
ecau

se th
e

p
ro

d
u

ctio
n

 co
sts an

d
 lab

o
r are m

in
im

al an
d

 it is an
 all n

atu
ral p

ro
d

u
ct th

at w
ill n

o
t n

egatively affect w
ater q

u
ality, o

u
r

w
ild

life, o
r cau

se issu
es in

 th
e fu

tu
re. Th

is p
ro

d
u

ct can
 b

e laid
 d

o
w

n
 o

n
 th

e ero
sio

n
 p

ro
n

e areas an
d

 b
e left as lo

n
g as

n
eed

ed
. Th

ey w
ill even

tu
ally b

io
d

egrad
e o

ver tim
e an

d
 ad

d
 o

rgan
ic m

atter b
ack in

to
 th

e so
il. W

e fu
rth

er im
p

ro
ve th

is
p

ro
d

u
ct an

d
 m

ake it m
o

re ad
vertisab

le to
 cu

sto
m

ers b
y layerin

g grass seed
 in

to
 it w

h
en

 w
e are p

ro
d

u
cin

g it. W
o

o
l p

ro
vid

es a
su

itab
le en

viro
n

m
en

t fo
r th

e germ
in

atio
n

 o
f seed

s so
 th

is w
o

o
l m

at w
ill fu

rth
er red

u
ce so

il ero
sio

n
 b

ecau
se it w

ill h
elp

create a b
arrier o

f p
lan

t co
ver o

ver to
p

 o
f th

e affected
 so

il w
h

ich
 w

ill b
e effective in

 sto
p

p
in

g ero
sio

n
. Th

is p
ro

d
u

ct can
 b

e
h

igh
ly m

arketab
le to

 cu
sto

m
ers b

ecau
se it can

 b
e p

ro
d

u
ced

 at a lo
w

 co
st an

d
 is all n

atu
ral. 

S
o

u
rced

 fro
m

: W
o

o
l m

ills, co
m

m
ercial p

ro
d

u
cers, etc. 

S
ize o

f p
ro

d
u

ct: C
an

 ran
ge fro

m
 sm

all to
 very large d

ep
en

d
in

g o
n

 th
e size o

f th
e ero

sio
n

 p
ro

n
e area. Th

is is a
b

en
efit to

 th
is p

ro
d

u
ct b

ecau
se th

ere is so
 m

u
ch

 w
o

o
l th

at can
 b

e u
tilized

 to
 m

ake th
is m

at. 
Th

ickn
ess an

d
 len

gth
: 2” th

ickn
ess to

 allo
w

 fo
r feltin

g an
d

 en
su

re th
at th

e m
at is m

o
st effective. Th

e stap
le

len
gth

 can
 b

e an
yth

in
g lo

n
ger th

an
 1” to

 en
su

re th
at th

e w
o

o
l w

ill n
o

t slip
 o

u
t o

f th
e w

o
ven

 b
in

d
in

gs. S
eco

n
d

cu
ts an

d
 sh

o
rt fleece w

ill n
eed

 to
 b

e rem
o

ved
. 

M
icro

n
 co

u
n

t: Th
is p

ro
d

u
ct can

 u
se w

o
o

l th
at is >25 m

icro
n

 co
u

n
t.

V
egetab

le M
atter: W

e p
ro

m
o

te vegetab
le m

atter in
 th

is p
ro

d
u

ct b
ecau

se it can
 b

e u
sed

 to
 ad

d
 fertilizer an

d
n

u
trien

ts in
to

 th
e so

il. Th
e lan

o
lin

 in
 th

e w
o

o
l w

ill serve as w
ater rep

ellen
t. 

W
o

o
l C

o
n

ten
t



2.W
o

o
l M

elt
C

lem
en

ce B
elb

eo
ch

W
o

o
l m

aterial is d
isso

lved
 an

d
 d

ried
 to

 a p
o

w
d

er fo
rm

, u
sin

g L-cystein
e (20

 g/L) as a
su

stain
ab

le red
u

cin
g agen

t to
 b

reak d
o

w
n

 th
e fib

res' cu
ticle, an

d
 a p

ro
tease (0

.35%
 w

/v) to
d

isso
lve th

e in
n

er regio
n

s o
f th

e fib
res. Th

e co
n

d
itio

n
 o

f th
e fib

re - w
h

eth
er issu

ed
 fro

m
fab

rics th
at w

ill n
o

t b
e m

ech
an

ically recycled
 o

r fro
m

 large-d
iam

eter su
p

p
ly th

at also
 can

n
o

t
b

e valo
rized

 in
 trad

itio
n

al fash
io

n
 u

sages - d
o

es n
o

t m
atter, n

o
r d

o
es its co

lo
ratio

n
, len

gth
, o

r
age. S

co
u

red
 w

o
o

l is p
referred

, b
u

t a p
relim

in
ary stage o

f n
o

n
 w

o
o

l-sp
ecific en

zym
atic

sco
u

rin
g can

 b
e carried

 o
u

t to
 rem

o
ve th

e w
o

o
l grease an

d
 excessive lan

o
lin

e, w
ith

o
u

t an
y

risk fo
r th

e p
ro

cess, as en
tan

glem
en

t o
r d

eterio
ratio

n
 o

f th
e cu

ticle d
o

es n
o

t m
atter. 

Th
e o

b
tain

ed
 d

isso
lved

 w
o

o
l is air-d

ried
 in

to
 a p

o
w

d
er, th

at is th
en

 m
ixed

 w
ith

 w
ater an

d
 a

lo
w

 co
n

cen
tratio

n
 (10

 to
 20

%
 w

/w
) o

f fo
o

d
-grad

e tran
sglu

tam
in

ase en
zym

e, an
d

 casted
 in

to
m

o
ld

s o
f o

u
r ch

o
ice, fo

r exam
p

le in
su

latio
n

 stackin
g b

ricks. Th
e b

ricks are th
en

 o
ven

-d
ried

 at
50

°C
. W

o
o

l co
lo

r can
 b

e so
rted

 b
efo

re th
is d

isso
lu

tio
n

 p
ro

cess, to
 regen

erate b
ricks o

f a
ch

o
sen

 sh
ad

e

A
n

y w
o

o
l su

p
p

ly, b
len

d
ed

 fab
rics are also

 accep
tab

le (th
e en

zym
atic h

yd
ro

lysis is sp
ecific to

 w
o

o
l

p
ro

tein
s an

d
 w

ill n
o

t affect o
th

er m
aterials). Th

e co
n

d
itio

n
 o

f th
e fib

re d
o

es n
o

t m
atter, if an

yth
in

g
th

e larger d
iam

eter o
f certain

 typ
es o

f su
p

p
ly can

 b
e u

sed
 as a scaffo

ld
in

g m
aterial fo

r th
e b

ricks,
an

d
 em

b
ed

d
ed

 in
to

 d
isso

lved
 w

o
o

l m
aterial. V

egetab
le co

n
ten

ts m
u

st b
e rem

o
ved

 h
o

w
ever (th

ey
rep

resen
t a fire h

azard
), in

 an
o

th
er p

o
ssib

le p
relim

in
ary stage co

n
sistin

g o
f an

 en
zym

atic b
reakd

o
w

n
o

f cellu
lo

sic m
aterial (o

r an
y m

ech
an

ical o
r o

th
er su

stain
ab

le versio
n

 o
f carb

o
n

isatio
n

). 

W
o

o
l C

o
n

ten
t



3.W
o

o
l P

ellets
C

en
ter, C

O
 C

o
n

serva
tio

n
 D

istrict
      Th

e S
o

u
th

ern
 C

o
lo

rad
o

 W
o

o
l P

ellet P
ro

ject's p
ro

to
typ

e w
o

o
l p

ellets fo
r agricu

ltu
ral u

se w
ill req

u
ire a u

n
iq

u
e p

ellet m
ill

setu
p

, u
n

like th
o

se th
at are cu

rren
tly u

sed
 fo

r w
o

o
l p

ellet p
ro

d
u

ctio
n

. Th
is assem

b
ly lin

e h
as b

een
 d

evelo
p

ed
 b

y lo
cal

en
gin

eers an
d

 staff at C
o

lo
rad

o
 M

ill E
q

u
ip

m
en

t an
d

 R
ap

id
 G

ran
u

lato
r to

 en
su

re th
at th

e p
ellet created

 is d
u

rab
le en

o
u

gh
 to

w
ith

stan
d

 agricu
ltu

ral eq
u

ip
m

en
t, b

u
t also

 m
ain

tain
s in

tegrity in
 th

e so
il to

 acco
m

p
lish

 its p
u

rp
o

se o
f w

ater reten
tio

n
 an

d
in

creasin
g o

rgan
ic m

atter. 
      Th

e p
ellet m

ill assem
b

ly lin
e w

ill req
u

ire a sh
red

d
er to

 sh
red

 b
ales o

f w
o

o
l to

 p
ass th

ro
u

gh
 th

e n
ext segm

en
t. Th

e w
o

o
l

w
ill th

en
 m

o
ve in

to
 a gran

u
lato

r, w
h

ich
 w

ill fu
rth

er grin
d

 an
d

 sh
red

 th
e w

o
o

l fin
ely en

o
u

gh
 to

 m
o

ve th
ro

u
gh

 th
e gran

u
lato

r.
Th

ere, th
e p

ellet m
ill w

ill b
e fitted

 w
ith

 a sp
ecific d

ie set th
at w

ill create p
ellets th

at are th
e righ

t size an
d

 stren
gth

 w
ith

o
u

t
d

am
agin

g th
e w

o
o

l o
r cau

sin
g feltin

g in
 th

e eq
u

ip
m

en
t. Th

e p
ellets w

ill th
en

 p
ass o

ver a co
o

ler to
 co

m
p

lete th
e sh

ap
in

g an
d

h
ard

en
in

g p
ro

cess. W
h

ile th
is eq

u
ip

m
en

t is sim
ilar to

 w
h

at is u
sed

 in
 th

e p
ro

d
u

ctio
n

 o
f w

o
o

d
 o

r alfalfa p
ellets, it w

ill n
eed

 to
b

e altered
 to

 p
ro

cess w
o

o
l, w

h
ich

 o
u

r en
gin

eerin
g co

m
m

ittee h
as p

lan
n

ed
 fo

r. 
       Th

is p
ro

cess d
iffers fro

m
 o

th
er w

o
o

l p
ellet m

ills th
at are cu

rren
tly b

ein
g u

sed
 in

 th
e U

n
ited

 S
tates. Fro

m
 o

u
r stu

d
ies,

o
th

er w
o

o
l p

ellets ten
d

 to
 felt in

 agricu
ltu

ral eq
u

ip
m

en
t d

u
e to

 rap
id

 m
o

istu
re ab

so
rp

tio
n

. O
u

r system
 w

ill en
su

re th
at th

e
p

ellets w
ill b

e d
u

rab
le en

o
u

gh
 to

 avo
id

 th
is issu

e. Th
e d

u
rab

ility o
f o

u
r p

ellets w
ill also

 assist th
e p

ellets w
ith

 m
ain

tain
in

g
fo

rm
 rath

er th
an

 d
isin

tegratin
g (again

, so
m

eth
in

g w
e h

ave exp
erien

ced
 in

 earlier stu
d

ies). 
        Th

ese w
o

o
l p

ellets are in
ten

d
ed

 fo
r agricu

ltu
ral u

se an
d

 are exp
ected

 to
 b

e ap
p

lied
 u

sin
g stan

d
ard

 agricu
ltu

ral
eq

u
ip

m
en

t (d
rills, fertilizer ap

p
licato

rs, p
lan

ters, etc.). Th
is en

su
res th

at th
e p

ellets are exactly w
h

ere w
e w

an
t th

em
 - n

ear
th

e cro
p

 seed
 fo

r m
axim

ized
 b

en
efits.

Th
ese w

o
o

l p
ellets w

ill b
e ap

p
ro

xim
ately 75-9

5%
 w

o
o

l, d
ep

en
d

in
g o

n
 ad

d
itio

n
al ad

d
itives to

 en
su

re p
ellet

in
tegrity an

d
 assist w

ith
 so

il co
n

d
itio

n
in

g. Th
e w

o
o

l fo
r o

u
r w

o
o

l p
ellets w

ill b
e so

u
rced

 fro
m

 lo
cal sh

eep
 gro

w
ers

w
h

o
 h

ave excess w
o

o
l th

at is n
o

t co
m

m
ercially "d

esirab
le". Th

e m
icro

n
 o

f w
o

o
l w

ill b
e >25, b

u
t w

e d
o

 n
o

t h
ave an

accu
rate n

u
m

b
er at th

is tim
e. Th

e id
eal len

gth
 o

f th
ese p

ellets w
ill b

e ~1/4" an
d

 w
ill b

e co
m

p
acted

 an
d

 d
u

rab
le

en
o

u
gh

 to
 w

ith
stan

d
 agricu

ltu
ral eq

u
ip

m
en

t fo
r ap

p
licatio

n
. 

W
o

o
l C

o
n

ten
t

W
IN
N
ER



4.W
o

o
l Fo

r Trap
p

in
g

G
ra

yso
n

 M
a

xw
ell

W
e are sellin

g o
u

r w
h

o
le w

o
o

l fleeces to
 w

ild
life trap

p
ers.  Th

e w
o

o
l w

ill
n

o
t h

ave to
 b

e w
ash

ed
.  S

o
ld

 as w
h

o
le fleece fo

r a h
igh

er p
ro

fit to
 th

e
sh

eep
 p

ro
d

u
cers.  S

ell d
irectly o

ff farm
, O

n
lin

e w
eb

site.  W
e h

ave m
eat

sh
eep

 b
reed

s w
ith

 lo
w

er w
o

o
l q

u
ality.  Th

is is p
erfect fo

r sellin
g lo

w
er

q
u

ality w
o

o
l th

at d
o

es n
o

t h
ave m

u
ch

 valu
e o

th
erw

ise.  It co
sts u

s m
o

re to
p

ay th
e sh

eep
 sh

earer an
d

 w
e o

n
ly get $

5 fo
r 20

 fleeces fro
m

 M
id

 S
tate

W
o

o
l.  W

e keep
 fleeces an

d
 sell w

o
o

l o
u

t o
f o

u
r farm

 st o
re to

 w
ild

life
trap

p
ers.  Th

e b
en

efit o
f trap

p
in

g o
n

 farm
s is catch

in
g co

yo
tes th

at are
p

red
ato

rs fo
 sh

eep
- a w

in
-w

in
 fo

r everyo
n

e.  K
eep

in
g yo

u
r sh

eep
 flo

cks
safe, trap

p
ers m

ake m
o

n
ey o

ff co
yo

te h
id

es an
d

 w
e sell w

o
o

l!!!

10
0

%
 W

o
o

l 

W
o

o
l C

o
n

ten
t



5.W
o

o
lP

an
el

S
ta

rrie R
o

m
ero, S

u
p

erS
trin

g LLC
W

o
o

l-B
ased

 B
u

ild
in

g In
su

latio
n

 P
an

els
C

o
n

cep
t:

U
se co

arse, u
n

d
eru

tilized
 A

m
erican

 w
o

o
l to

 create n
atu

ral th
erm

al an
d

 aco
u

stic in
su

latio
n

 p
an

els fo
r h

o
m

es, b
arn

s,
an

d
 co

m
m

ercial b
u

ild
in

gs.
W

h
y it’s in

n
o

vative/b
en

eficial:
W

o
o

l is n
atu

rally fire-resistan
t, m

o
istu

re-regu
latin

g, m
o

ld
-resistan

t, an
d

 b
io

d
egrad

ab
le—

ad
van

tages o
ver fib

erglass
o

r fo
am

 in
su

latio
n

.
P

o
ten

tial m
arket im

p
act:

G
ro

w
in

g green
 co

n
stru

ctio
n

 an
d

 su
stain

ab
le h

o
u

sin
g m

arkets. C
o

u
ld

 b
e esp

ecially attractive fo
r ru

ral, agricu
ltu

ral,
an

d
 eco

-co
n

scio
u

s b
u

ild
ers.

Feasib
ility p

ath
:

W
o

o
l can

 b
e m

in
im

ally p
ro

cessed
 (w

ash
ed

, card
ed

, co
m

p
ressed

)
P

an
els fo

rm
ed

 u
sin

g n
atu

ral b
in

d
ers o

r m
ech

an
ical b

o
n

d
in

g
S

o
ld

 th
ro

u
gh

 b
u

ild
in

g su
p

p
ly retailers o

r agricu
ltu

ral co
-o

p
s

W
o

o
l C

o
n

ten
t

M
o

d
erate stren

gth
 accep

tab
le

In
su

latio
n

 p
erfo

rm
an

ce relies o
n

 fib
er crim

p
 an

d
 air trap

p
in

g, n
o

t ten
sile stren

gth
P

ro
cessin

g Level:
Ligh

tly w
ash

ed
 o

r sco
u

red
 w

o
o

l to
 rem

o
ve excess lan

o
lin

 an
d

 d
irt

Fu
ll ap

p
arel-grad

e sco
u

rin
g is u

n
n

ecessary, lo
w

erin
g w

ater an
d

 en
ergy u

se
W

h
y Th

is W
o

o
l W

o
rks fo

r In
su

latio
n

:
C

o
arse fib

ers create m
o

re air p
o

ckets, in
creasin

g th
erm

al resistan
ce

N
atu

ral crim
p

 im
p

ro
ves in

su
latio

n
 an

d
 aco

u
stic ab

so
rp

tio
n

W
o

o
l’s n

atu
ral p

ro
p

erties p
ro

vid
e fire resistan

ce, m
o

istu
re regu

latio
n

, an
d

 m
o

ld
 resistan

ce
W

aste R
ed

u
ctio

n
 Im

p
act:

U
ses w

o
o

l th
at is cu

rren
tly u

n
d

eru
tilized

 d
u

e to
 co

arse m
icro

n
, co

n
tam

in
atio

n
, o

r in
co

n
sisten

t len
gth

C
o

n
verts a lo

w
-valu

e b
yp

ro
d

u
ct in

to
 a h

igh
-d

em
an

d
 co

n
stru

ctio
n

 m
aterial



6
.W

o
o

l S
h

ield
S

a
ra

h
 Th

ies
Th

e p
ro

d
u

ct is w
o

o
l b

attin
g d

esign
ed

 as a su
p

p
lem

en
tary to

o
l to

 h
elp

 slo
w

 th
e sp

read
 o

f w
ild

fires an
d

 red
u

ce fire d
am

age in
 vu

ln
erab

le
areas. Th

is b
attin

g w
o

u
ld

 b
e h

eavier an
d

 d
en

ser th
an

 trad
itio

n
al q

u
ilt b

attin
g, m

o
re co

m
p

arab
le in

 th
ickn

ess an
d

 w
eigh

t to
 a h

eavy-w
eigh

t
craft felt. Its d

en
sity w

o
u

ld
 allo

w
 it to

 sit secu
rely o

n
 th

e gro
u

n
d

 o
r o

n
 su

rfaces w
ith

o
u

t easily sh
iftin

g d
u

e to
 w

in
d

, w
h

ile still rem
ain

in
g

flexib
le en

o
u

gh
 fo

r p
ractical d

ep
lo

ym
en

t. Th
e p

ro
d

u
ct is in

ten
d

ed
 to

 red
u

ce em
b

er ign
itio

n
 an

d
 su

rface fu
el sp

read
 rath

er th
an

 sto
p

 an
active fire, p

ro
vid

in
g a p

ro
active m

easu
re to

 slo
w

 fire p
ro

gressio
n

. Th
e p

ro
d

u
ctio

n
 p

ro
cess w

o
u

ld
 clo

sely m
irro

r th
at o

f b
attin

g co
m

m
o

n
ly

u
sed

 in
 q

u
ilt m

akin
g, m

akin
g it feasib

le to
 ad

ap
t existin

g m
an

u
factu

rin
g m

eth
o

d
s fo

r th
is n

ew
 ap

p
licatio

n
. Th

e p
ro

d
u

ct w
o

u
ld

 b
e m

ad
e

fro
m

 10
0

%
 w

o
o

l, sp
ecifically u

tilizin
g fib

ers w
ith

 m
icro

n
 m

easu
rem

en
ts o

ver 25. C
o

arser w
o

o
l fib

ers are stro
n

ger an
d

 m
o

re d
u

rab
le,

m
akin

g th
em

 b
etter su

ited
 fo

r o
u

td
o

o
r u

se an
d

 rep
eated

 exp
o

su
re to

 en
viro

n
m

en
tal co

n
d

itio
n

s. P
ro

d
u

ctio
n

 w
o

u
ld

 b
egin

 w
ith

 raw
 w

o
o

l
th

at h
as b

een
 card

ed
 to

 rem
o

ve vegetative m
atter, d

irt, an
d

 large d
eb

ris. W
ash

in
g th

e w
o

o
l p

rio
r to

 u
se w

o
u

ld
 n

o
t b

e req
u

ired
. Leavin

g th
e

w
o

o
l u

n
w

ash
ed

 h
elp

s p
reserve its n

atu
ral lan

o
lin

 co
n

ten
t an

d
 su

rface p
ro

p
erties, w

h
ich

 co
n

trib
u

te to
 w

o
o

l’s in
h

eren
t fire resistan

ce. Th
is

ap
p

ro
ach

 also
 red

u
ces w

ater u
se, en

ergy co
n

su
m

p
tio

n
, an

d
 o

verall p
ro

cessin
g co

sts. Th
e d

esign
 allo

w
s fo

r m
u

ltip
le d

ep
lo

ym
en

t scen
ario

s.
W

o
o

l b
attin

g can
 b

e p
laced

 alo
n

g ro
ad

w
ays to

 co
ver d

ry grasses an
d

 co
m

b
u

stib
le d

eb
ris, ap

p
lied

 to
 ro

o
fto

p
s to

 p
ro

tect accu
m

u
lated

leaves an
d

 p
lan

t litter fro
m

 em
b

ers, o
r laid

 o
ver law

n
s an

d
 su

rro
u

n
d

in
g areas n

ear h
o

m
es. A

fter a w
ild

fire even
t, th

e b
attin

g can
 b

e left in
p

lace to
 act as gro

u
n

d
 co

ver, h
elp

in
g to

 red
u

ce so
il ero

sio
n

 an
d

 p
ro

m
o

te m
o

istu
re reten

tio
n

. Fo
r secu

re in
stallatio

n
, th

e b
attin

g co
u

ld
 b

e
an

ch
o

red
 w

ith
 stakes, w

eigh
ted

 ed
ges, o

r o
verlap

s b
etw

een
 layers to

 en
su

re it rem
ain

s in
 p

lace. Fo
r efficien

t d
istrib

u
tio

n
 an

d
 ap

p
licatio

n
,

th
e b

attin
g co

u
ld

 b
e p

ro
d

u
ced

 in
 large ro

lls sto
red

 o
n

 sp
o

o
ls, sim

ilar to
 w

ire, allo
w

in
g co

m
m

ercial crew
s to

 u
n

ro
ll it u

sin
g stan

d
ard

 to
o

ls.
S

m
aller ro

lls co
u

ld
 b

e p
ackaged

 fo
r in

d
ivid

u
al h

o
m

eo
w

n
ers, sim

ilar to
 carp

et o
r  in

su
latio

n
 ro

lls, m
akin

g it easy fo
r p

erso
n

al u
se. Th

e
p

ro
d

u
ct can

 b
e m

arketed
 fo

r large-scale co
m

m
ercial u

se o
r so

ld
 d

irectly to
 p

rivate h
o

m
eo

w
n

ers. R
o

ll w
id

th
 w

o
u

ld
 vary d

ep
en

d
in

g o
n

 th
e

target m
arket, ran

gin
g fro

m
 yard

-w
id

e ro
lls fo

r co
m

m
ercial ap

p
licatio

n
s to

 n
arro

w
er, fo

o
t-w

id
e ro

lls fo
r resid

en
tial u

se. Fire safety testin
g

an
d

 co
m

p
lian

ce w
ith

 lo
cal regu

latio
n

s w
o

u
ld

 b
e req

u
ired

 to
 valid

ate th
e p

ro
d

u
ct ’s effectiven

ess an
d

 en
su

re safe u
se in

 w
ild

fire-p
ro

n
e

areas. O
verall, th

is w
o

o
l b

attin
g p

ro
d

u
ct o

ffers a p
ractical, co

st-effective, an
d

 en
viro

n
m

en
tally resp

o
n

sib
le so

lu
tio

n
 fo

r w
ild

fire m
itigatio

n
,

co
m

b
in

in
g n

atu
ral fire resistan

ce w
ith

 versatile d
ep

lo
ym

en
t o

p
tio

n
s fo

r b
o

th
 co

m
m

e rcial an
d

 resid
en

tial u
se.

W
o

o
l C

o
n

ten
t

Th
e p

ro
p

o
sed

 p
ro

d
u

ct w
ill b

e m
an

u
factu

red
 u

sin
g 10

0
%

 w
o

o
l so

u
rced

 exclu
sively fro

m
 sh

eep
 raised

 in
 th

e U
n

ited
 S

tates. Th
e

p
ro

ject w
ill p

rio
ritize th

e u
se o

f fleeces w
ith

 a fib
er d

iam
eter o

f 25 m
icro

n
s o

r greater, w
h

ich
 are w

ell-su
ited

 fo
r d

u
rab

ility-
fo

cu
sed

, n
o

n
-ap

p
arel ap

p
licatio

n
s. To

 en
su

re efficien
t p

ro
cessin

g an
d

 p
ro

d
u

ct co
n

sisten
cy, vegetative m

atter m
u

st b
e rem

o
ved

d
u

rin
g p

ro
d

u
ctio

n
; th

erefo
re, clean

, tigh
t fleeces w

ill b
e p

referred
 to

 m
in

im
ize w

aste an
d

 p
ro

cessin
g co

sts. S
h

o
rt (u

n
d

er 3
in

ch
es) to

 m
ed

iu
m

 (3–6
 in

ch
es) stap

le len
gth

s are id
eal, as th

ey felt m
o

re read
ily th

an
 lo

n
ger fib

ers an
d

 su
p

p
o

rt th
e p

ro
d

u
ctio

n
req

u
irem

en
ts o

f th
is ap

p
licatio

n
. Fib

er crim
p

 is o
f lesser im

p
o

rtan
ce, as th

e en
d

 p
ro

d
u

ct d
o

es n
o

t req
u

ire th
e lo

ft o
r air

reten
tio

n
 d

esired
 fo

r q
u

ilt b
attin

g. A
s a resu

lt, w
o

o
l fro

m
 a w

id
e ran

ge o
f sh

eep
 b

reed
s m

ay b
e u

tilized
, exp

an
d

in
g so

u
rcin

g
flexib

ility an
d

 su
p

p
o

rtin
g b

ro
ad

er d
o

m
estic w

o
o

l p
ro

d
u

cers.



7.R
eim

agin
in

g U
n

w
ash

ed
 A

m
erican

 W
o

o
l

A
lex R

o
d

rigu
ez, U

ta
h

 S
ta

te U
n

iversity
A

s n
ew

 h
igh

-valu
e cro

p
s, su

ch
 as cu

t flo
w

ers, em
erge an

d
 in

crease th
e eco

n
o

m
ic viab

ility o
f sm

all farm
s, d

evelo
p

in
g

su
stain

ab
le p

ractices th
at red

u
ce w

aste, co
n

serve reso
u

rces, an
d

 im
p

ro
ve p

ro
d

u
ctio

n
 are n

eed
ed

. Th
is p

ro
ject

evalu
ates u

n
m

arketab
le, co

arse (>30
 m

icro
n

), u
n

w
ash

ed
 sh

eep
 w

o
o

l as a n
ew

 field
 m

u
lch

 p
ro

d
u

ct co
m

p
ared

 to
trad

itio
n

al p
ractices o

f ap
p

lyin
g p

lastic m
u

lch
 o

r farm
in

g b
are so

ils. In
 20

25, w
e estab

lish
ed

 o
n

e, ¼
-ac field

 site in
N

o
rth

 Lo
gan

, U
T, to

 test th
ree m

u
lch

es rep
licated

 fo
u

r tim
es: 1) w

o
o

l ap
p

lied
 to

 th
e so

il su
rface at a rate o

f 0
.5 lb

s.
p

er ft2, 2) w
o

ven
 p

lastic m
u

lch
 (0

.5 o
z, 28-m

il, w
eed

 b
arrier fab

ric), an
d

 3) b
are so

il as a co
n

tro
l. W

ith
in

 each
 b

ed
, w

e
p

lan
ted

 th
ree, lo

w
-w

ater p
eren

n
ial cu

t flo
w

er cro
p

s (ech
in

acea, eryn
giu

m
, an

d
 ech

in
o

p
s) th

at w
ere id

en
tified

 fo
r

in
creased

 p
ro

d
u

ctio
n

 fo
r flo

ral m
arkets an

d
 h

ave co
n

trastin
g gro

w
th

 rates an
d

 p
lan

t arch
itectu

res to
 assess w

ith
m

u
lch

. W
e m

o
n

ito
red

 th
e vo

lu
m

e o
f w

ater ap
p

lied
 w

ith
 flo

w
 m

eters, freq
u

en
cy an

d
 len

gth
 o

f irrigatio
n

 even
ts, so

il
m

o
istu

re sto
rage an

d
 tem

p
eratu

re, air tem
p

eratu
re an

d
 h

u
m

id
ity, so

lar rad
iatio

n
, p

lan
t h

eigh
t an

d
 can

o
p

y co
verage

fo
r gro

w
th

 o
ver tim

e, an
d

 so
il n

u
trien

ts an
d

 salin
ity. In

 20
26

, w
e w

ill co
n

tin
u

e th
ese m

easu
rem

en
ts, as w

ell as w
in

ter
su

rvival, tim
e to

 an
d

 len
gth

 o
f flo

w
erin

g (h
arvest), yield

, b
lo

o
m

 q
u

ality, an
d

 ch
an

ge in
 so

il n
u

trien
t statu

s. To
 m

ain
tain

so
ils w

ith
in

 th
e o

p
tim

u
m

 m
o

istu
re ran

ge fo
r th

e cro
p

s, p
relim

in
ary resu

lts in
d

icated
 th

at u
n

w
ash

ed
 w

o
o

l req
u

ired
 an

average (±stan
d

ard
 d

eviatio
n

) o
f 1,0

0
3 (±221) gallo

n
s o

f w
ater fro

m
 11 Ju

ly to
 31 O

cto
b

er, co
m

p
ared

 to
 so

ils w
ith

p
lastic fab

ric at 1,4
32 (±351) an

d
 b

are so
ils at 1,4

26
 (±322) gallo

n
s, rep

resen
tin

g u
p

 to
 a 29.6

%
 savin

gs in
 w

ater u
se

w
ith

 w
o

o
l m

u
lch

. In
 Ju

ly 20
25, d

u
rin

g p
eak su

m
m

er h
eat, th

e w
o

o
l m

u
lch

 m
o

d
erated

 th
e ro

o
t zo

n
e tem

p
eratu

re b
y

m
ain

tain
in

g h
o

u
rly so

il tem
p

eratu
res (4

 in
ch

 d
ep

th
) 10

 °F co
o

ler th
an

 th
o

se w
ith

 b
are so

il su
rfaces an

d
 6

 w
ith

 fab
ric.

In
 resp

o
n

se, th
e gro

w
th

 o
f th

e th
ree cro

p
s, as m

easu
red

 b
y can

o
p

y co
ver, w

as 10
 to

 25 %
 greater w

ith
 w

o
o

l m
u

lch
th

an
 fab

ric o
r b

are so
ils. Th

e first year o
f th

is stu
d

y d
em

o
n

strates a viab
le u

se fo
r u

n
d

eru
tilized

 an
d

 u
n

p
ro

cessed
A

m
erican

 w
o

o
l th

at red
u

ces w
aste, co

n
serves w

ater reso
u

rces,  en
h

an
ces cro

p
 gro

w
th

, an
d

 co
n

n
ects w

ith
 sh

eep
p

ro
d

u
cers w

ith
 cro

p
 gro

w
ers fo

r a n
ew

 m
arket. 

W
o

o
l C

o
n

ten
t

Th
e m

u
lch

 co
n

sists o
f fleeces fro

m
 S

u
ffo

lk, S
u

ffo
lk-cro

ss, an
d

 R
o

m
n

ey sh
eep

 (w
h

ite an
d

 n
atu

ral co
lo

red
) w

ith
 a

stap
le len

gth
 ran

gin
g fro

m
 3.5 to

 6
 in

ch
es, so

u
rced

 fro
m

 an
im

als grazed
 o

n
 p

astu
re fro

m
 M

ay to
 O

cto
b

er an
d

su
p

p
lem

en
ted

 w
ith

 h
ay an

d
 b

arley d
u

rin
g w

in
ter b

arn
 access. Th

e raw
 w

o
o

l co
n

tain
s ap

p
ro

xim
ately 35–4

0
%

vegetab
le m

atter an
d

 in
co

rp
o

rates fleeces w
ith

 a variety o
f fib

er stren
gth

s, in
clu

d
in

g th
o

se w
ith

 b
reaks, co

n
sisten

t
w

ith
 n

o
n

-clin
ical m

u
lch

 ap
p

licatio
n

.



8.In
n

o
vatin

g S
tream

b
ed

 R
esto

ratio
n

K
a

te R
a

sm
u

ssen
, W

o
rld

 W
ild

life Fu
n

d
 G

rea
t P

la
in

s
       A

 key effo
rt acro

ss W
estern

 U
S

 to
 h

elp
 b

rin
g fu

n
ctio

n
in

g stream
s an

d
 th

e ad
jacen

t w
etlan

d
 zo

n
es, o

r rip
arian

 areas, b
ack h

as b
een

 th
e

im
p

lem
en

tatio
n

 o
f lo

w
-tech

 stru
ctu

res in
to

 stream
b

ed
s. Th

ese lo
w

-tech
 stru

ctu
res, o

ften
 referred

 to
 as B

eaver D
am

 A
n

alo
gu

es (B
D

A
’s-- a

b
it o

f a m
isn

o
m

er as th
ey are u

sed
 in

 m
an

y co
n

texts, n
o

t ju
st fo

r b
eaver h

ab
itat resto

ratio
n

 -- are also
 co

m
m

o
n

ly referred
 to

 as m
esic

stru
ctu

res), are m
ad

e w
ith

o
u

t th
e u

se o
f h

eavy eq
u

ip
m

en
t an

d
 en

gin
eerin

g firm
s an

d
 are in

stead
 b

u
ilt b

y h
an

d
 in

 stream
b

ed
s

in
term

itten
tly to

 m
im

ic th
e d

am
s b

eaver h
isto

rically p
laced

 o
n

 th
e lan

d
scap

e. Th
e stru

ctu
res p

u
t (gen

tle) flo
o

d
in

g b
ack in

 th
e w

ater
system

 an
d

 are th
e first step

 in
  facilitatin

g th
e co

n
d

itio
n

s n
ecessary fo

r rip
arian

 p
lan

t co
m

m
u

n
ities to

 reco
ver an

d
 flo

u
rish

 w
h

ich
 in

 th
e

lo
n

g term
 h

eals w
atersh

ed
s an

d
 im

p
ro

ves th
e lan

d
's d

ro
u

gh
t resilien

ce. 
      Th

ese B
D

A
’s are typ

ically m
ad

e b
y h

an
d

 u
sin

g lo
cal m

aterials. N
atu

ral m
aterials are p

referred
 fo

r B
D

A
’s as th

e lo
n

g-term
 go

al is fo
r th

e
su

ccessio
n

 o
f th

e n
atu

ral p
lan

t co
m

m
u

n
ities to

 take o
ver an

d
 fo

r th
e stru

ctu
res to

 even
tu

ally b
eco

m
e p

art o
f th

e lan
d

scap
e. N

ear
m

o
u

n
tain

 lan
d

scap
es, B

D
A

’s are m
ad

e u
sin

g ro
ck, lo

cal so
d

, w
illo

w
, an

d
 sticks. A

sid
e fro

m
 so

d
, th

e p
rairie eco

system
 h

as a lim
ited

 o
r

n
o

n
existen

t su
p

p
ly o

f lo
cal m

aterials, creatin
g a m

ajo
r h

u
rd

le fo
r p

rairie stream
b

ed
 resto

ratio
n

 p
ro

jects. 
*yo

u
 can

 fo
llo

w
 th

is lin
k to

 see a visu
al o

f co
m

m
o

n
 ro

ck stru
ctu

res-- an
d

 also
 m

u
ch

 m
o

re in
fo

/visu
als o

n
 stream

 resto
ratio

n
 p

ractices h
ere:

h
ttp

s://lo
w

tech
p

b
r.resto

ratio
n

.u
su

.ed
u

/reso
u

rces/recip
es/R

o
ck/ero

sio
n

C
o

n
tro

l

      K
ate R

asm
u

ssen
 (su

b
m

itter), W
W

F S
u

stain
ab

le R
an

ch
in

g S
p

ecialist in
 S

o
u

th
 D

ako
ta, h

as b
egu

n
 trials u

sin
g w

o
o

l in
 b

u
rlap

 b
ags as an

altern
ative m

aterial fo
r resto

ratio
n

 stru
ctu

res.
      Th

e O
llila ran

ch
 in

 S
o

u
th

 D
ako

ta gracio
u

sly o
ffered

 to
 b

e a test site fo
r a s m

all p
ilo

t p
ro

ject u
sin

g w
o

o
l as a m

aterial fo
r lo

w
-tech

stream
b

ed
 resto

ratio
n

 stru
ctu

res o
n

 th
eir ran

ch
. S

o
 far, th

e w
o

o
l stru

ctu
res  h

ave p
erfo

rm
ed

 very w
ell in

 m
o

istu
re even

ts an
d

 req
u

ired
 a

fractio
n

 o
f lab

o
r an

d
 tim

e to
 in

stall co
m

p
ared

 to
 th

e trad
itio

n
al stru

ctu
res. M

o
re tim

e is n
eed

ed
 to

 b
etter u

n
d

erstan
d

 h
o

w
 th

e w
o

o
l

stru
ctu

res co
m

p
are to

 trad
itio

n
al o

n
es o

ver tim
e, b

u
t so

 far, th
e trial h

as exceed
ed

 exp
ectatio

n
s.  

     Id
eally th

is w
ill b

eco
m

e a p
ractice fo

r th
e W

W
F resto

ratio
n

 p
ro

gram
 acro

ss  th
e G

reat P
lain

s, as w
ell as fo

r th
e m

an
y o

th
er p

artn
er

o
rgan

izatio
n

s d
o

in
g sim

ilar resto
ratio

n
 w

o
rk acro

ss th
e p

lain
s an

d
 th

e W
estern

 U
S

. T h
e lo

n
g term

 go
al fo

r th
is p

ro
ject is to

 create a valu
e

ad
d

itio
n

 to
 less m

arketab
le w

o
o

l w
h

ile im
p

ro
vin

g p
rairie stream

b
ed

 resto
r atio

n
 p

ractices. E
ach

 stru
ctu

re u
ses fro

m
 10

0
lb

s - 50
0

lb
s o

r
m

o
re o

f w
o

o
l d

ep
en

d
in

g o
n

 p
ro

ject sco
p

e an
d

 m
o

st p
ro

ject sites im
p

lem
en

t an
y w

h
ere fro

m
 3-50

+ stru
ctu

res o
n

 a stream
 ch

an
n

el o
r

w
atersh

ed
 system

. M
y co

u
n

terp
art in

 W
yo

m
in

g recen
tly in

stalled
 9

0
 stru

ctu
res o

n
 o

n
e ran

ch
 last su

m
m

er. M
y team

 an
d

 co
u

n
ter p

arts in
o

th
er co

n
servatio

n
 o

rgs h
ave n

o
 sh

o
rtage o

f lan
d

o
w

n
ers w

h
o

 w
o

u
ld

 like stream
b

ed
 re sto

ratio
n

 w
o

rk o
n

 th
eir ran

ch
es. 

W
o

o
l C

o
n

ten
t

10
0

%
 w

o
o

l in
 b

u
rlap

 b
ags -- cu

rren
tly u

sin
g p

ellets so
u

rced
 fro

m
 U

tah
 fo

r a w
eed

 free o
p

tio
n

, b
u

t exp
lo

rin
g ch

eap
er

altern
atives w

ith
 less p

ro
cessin

g. C
u

rren
tly h

ave ran
ch

es sign
ed

 u
p

 to
 h

o
st p

ro
jects u

sin
g th

eir o
w

n
 lo

o
se

u
n

p
ro

cessed
 w

o
o

l, w
h

ich
 in

 th
e lo

n
gterm

 W
W

F (an
d

 o
th

er co
n

servatio
n

 o
rgs) w

o
u

ld
 p

ay th
e ran

ch
ers fo

r th
eir w

o
o

l
to

 b
e u

sed
 as a m

aterial 



9.W
o

o
lW

all
K

a
telyn

 Fo
rd

   U
rb

an
izatio

n
 h

as b
een

 stead
ily in

creasin
g acro

ss th
e glo

b
e fo

r th
e p

ast 50
 years. Th

is h
as led

 to
 in

creased
eco

n
o

m
ic d

evelo
p

m
en

t b
u

t h
as also

 led
 to

 a large in
crease in

 n
o

ise p
o

llu
tio

n
, w

h
ich

 can
 b

e h
arm

fu
l to

 h
u

m
an

 h
ealth

.
O

th
er typ

es o
f p

o
llu

tio
n

, like C
O

2 em
issio

n
s, rem

ain
 a p

revalen
t issu

e as w
ell. 

     W
o

o
lW

all is a su
stain

ab
le, w

o
o

len
, o

u
td

o
o

r so
u

n
d

 b
arrier. Th

e d
esign

 featu
res w

o
o

l as th
e p

rim
ary so

u
n

d
-

ab
so

rb
in

g m
aterial. U

n
w

ash
ed

, >25-m
irco

n
 w

o
o

l is d
esirab

le fo
r th

is d
esign

 d
u

e to
 its stru

ctu
re, d

u
rab

ility, an
d

n
u

trien
t rich

n
ess. W

o
o

l is n
atu

rally a very p
o

ro
u

s m
aterial, m

akin
g it great at ab

so
rb

in
g so

u
n

d
. Th

e stren
gth

 an
d

d
u

rab
ility o

f 25> m
icro

n
 w

o
o

l is id
eal fo

r th
e o

u
td

o
o

r settin
g th

at th
is so

u
n

d
 b

arrier is m
ean

t to
 b

e u
sed

 in
.

A
d

d
itio

n
ally, u

n
w

ash
ed

 w
o

o
l is rich

 in
 n

u
trien

ts, sp
ecifically n

itro
gen

. Th
is p

ro
p

erty m
akes w

o
o

l co
m

p
atib

le w
ith

 th
e

o
u

ter layer o
f th

e d
esign

. 
     Th

e w
o

o
l is p

acked
 b

etw
een

 stu
rd

y co
n

crete p
o

sts, w
h

ich
 p

ro
vid

e stru
ctu

re w
h

ile m
in

im
izin

g u
se o

f n
o

n
-

su
stain

ab
le m

aterials. C
o

n
crete an

d
 o

th
er m

o
d

ern
 m

aterials p
ro

d
u

ce o
ver 4

2 tim
es m

o
re C

O
2 em

issio
n

s p
er to

n
 th

an
w

o
o

l. M
in

im
izin

g th
e u

se o
f su

ch
 m

aterials an
d

 u
sin

g w
o

o
l in

stead
 m

akes th
is d

esign
 m

o
re su

stain
ab

le th
an

 o
th

er
so

u
n

d
 b

arriers. 
     Th

e en
tire stru

ctu
re is b

o
u

n
d

 b
y a w

ire m
esh

. Th
e m

esh
 h

o
ld

s th
e w

o
o

l in
 p

lace w
h

ile p
ro

vid
in

g an
 in

terface to
su

p
p

o
rt th

e o
u

ter layer, fo
liage. A

 vin
y gro

u
n

d
co

ver, su
ch

 as ivy, h
as b

een
 ch

o
sen

 as th
e o

u
ter layer o

f th
e so

u
n

d
b

arrier fo
r its d

u
rab

ility, en
viro

n
m

en
tal b

en
efits, an

d
 so

u
n

d
-ab

so
rb

in
g p

o
ten

tial. Ivy is an
o

th
er n

atu
ral so

u
n

d
ab

so
rb

er, d
u

e to
 th

e co
m

p
lex m

acro
sco

p
ic stru

ctu
re created

 b
y th

e vin
es. A

d
d

itio
n

ally, vin
es are d

u
rab

le, p
ro

vid
e

h
ab

itats, an
d

 h
elp

 to
 p

u
rify air. U

tilizin
g vin

es fu
rth

er in
creases th

e su
stain

ab
ility o

f th
is d

esign
. 

     W
h

ile a m
o

d
ern

, co
n

crete so
u

n
d

 b
arrier m

ay b
e a little b

it m
o

re effective an
d

 d
u

rab
le th

an
 a w

o
o

len
 so

u
n

d
b

arrier, a w
o

o
len

 so
u

n
d

 b
arrier is sign

ifican
tly m

o
re su

stain
ab

le. A
 w

o
o

len
 so

u
n

d
 b

arrier takes ad
van

tage o
f o

n
e o

f
th

e m
o

st u
n

d
eru

tilized
 reso

u
rces, w

o
o

l, red
u

cin
g p

o
llu

tio
n

, an
d

 m
akin

g o
u

r w
o

rld
 a q

u
ieter, h

ealth
ier, p

lace to
 l ive.  

W
o

o
l C

o
n

ten
t

M
icro

n
: 25 o

r greater
D

esign
 is m

o
stly w

o
o

l. Featu
res a w

o
o

l co
re w

ith
 m

in
im

al co
n

crete an
d

 m
etal su

p
p

o
rt (S

ee
"W

o
o

lW
all To

p
 V

iew
" attach

ed
 b

elo
w

. 
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.TH

E
 O

C
E

A
N

 S
P

O
N

G
E

S
n

eh
a

 S
u

ra
n

a

W
o

o
l C

o
n

ten
t

Fib
er typ

e: C
o

arse sh
eep

 w
o

o
l

P
ercen

t b
y w

eigh
t: ~9

0
–10

0
%

 w
o

o
l fib

er (o
p

tio
n

al: u
p

 to
 10

%
 b

io
d

egrad
ab

le b
in

d
er fo

r stru
ctu

ral stab
ility, if req

u
ired

)
S

o
u

rce: Lo
w

-grad
e o

r w
aste co

arse w
o

o
l so

u
rced

 fro
m

 sh
eep

 b
reed

s n
o

t su
itab

le fo
r ap

p
arel-grad

e textiles. Th
is in

clu
d

es w
o

o
l typ

ically
u

n
d

ervalu
ed

 in
 th

e m
arket an

d
 o

ften
 d

iscard
ed

 o
r u

n
d

eru
tilized

.
A

p
p

ro
xim

ate fib
er d

iam
eter (m

icro
n

): 28–4
0

 m
icro

n
s (co

arse w
o

o
l ran

ge)
Fib

er len
gth

: 8
0

–150
 m

m
 stap

le len
gth

 (su
itab

le fo
r m

ech
an

ical m
attin

g an
d

 feltin
g)

V
egetab

le m
atter (V

M
): M

o
d

erate; rem
o

ved
 th

ro
u

gh
 b

asic w
ash

in
g an

d
 m

ech
an

ical clean
in

g p
rio

r to
 p

ro
cessin

g.
Fib

er stren
gth

: M
o

d
erate ten

sile stren
gth

, su
fficien

t fo
r rep

eated
 h

an
d

lin
g, d

ep
lo

ym
en

t, an
d

 reco
very in

 w
ater-b

ased
 ap

p
licatio

n
s.

K
ey fu

n
ctio

n
al p

ro
p

erties u
sed

: N
atu

ral o
leo

p
h

ilicity (o
il-attractin

g),H
yd

ro
p

h
o

b
ic su

rface b
eh

avio
r (w

ater-rep
ellin

g), H
igh

 su
rface area d

u
e to

crim
p

ed
 fib

er stru
ctu

re, B
io

d
egrad

ab
ility an

d
 ren

ew
ab

ility
R

easo
n

 fo
r w

o
o

l selectio
n

: C
o

arse w
o

o
l’s n

atu
ral ch

em
istry an

d
 fib

ro
u

s stru
ctu

re m
ake it id

eal fo
r o

il ab
so

rp
tio

n
 an

d
 filtratio

n
, w

h
ile b

ein
g safer

an
d

 m
o

re su
stain

ab
le th

an
 syn

th
etic ab

so
rb

en
ts.

      Th
e O

cean
 S

p
o

n
ge is a w

o
o

l-b
ased

 filtratio
n

 p
ro

d
u

ct d
esign

ed
 to

 ad
d

ress tw
o

 m
ajo

r en
viro

n
m

en
tal ch

allen
ges: o

il sp
ills an

d
 in

d
u

strial
w

astew
ater co

n
tam

in
atio

n
. It u

ses th
e n

atu
ral p

h
ysical an

d
 ch

em
ical p

ro
p

erties o
f co

arse w
o

o
l to

 selectively ab
so

rb
 o

il an
d

 certain
 p

o
llu

tan
ts

w
h

ile rep
ellin

g w
ater, o

fferin
g a su

stain
ab

le altern
ative to

 syn
th

etic filtratio
n

 m
aterials.

     Th
e p

ro
d

u
ct is fo

rm
ed

 fro
m

 co
arse, lo

w
-grad

e sh
eep

 w
o

o
l th

at is typ
ically u

n
su

itab
le fo

r ap
p

arel an
d

 o
ften

 u
n

d
eru

tilized
 o

r d
iscard

ed
. Th

is
w

o
o

l is clean
ed

 an
d

 m
ech

an
ically p

ro
cessed

 in
to

 d
en

se, sp
o

n
ge-like stru

ctu
res o

r m
ats th

at can
 flo

at o
n

 w
ater. D

u
e to

 w
o

o
l’s n

atu
rally

h
yd

ro
p

h
o

b
ic an

d
 o

leo
p

h
ilic su

rface ch
em

istry, th
e m

aterial rep
els w

ater w
h

ile attractin
g an

d
 b

in
d

in
g o

il. Th
is allo

w
s th

e O
cean

 S
p

o
n

ge to
 ab

so
rb

o
il efficien

tly fro
m

 th
e w

ater’s su
rface w

ith
o

u
t b

eco
m

in
g w

aterlo
gged

, m
ain

tain
in

g b
u

o
yan

cy an
d

 effectiven
ess d

u
rin

g u
se.

     In
 ad

d
itio

n
 to

 o
il ab

so
rp

tio
n

, th
e h

igh
 su

rface area an
d

 keratin
-b

ased
 stru

ctu
re o

f w
o

o
l fib

ers en
ab

le in
teractio

n
 w

ith
 certain

 h
eavy m

etal
co

n
tam

in
an

ts co
m

m
o

n
ly fo

u
n

d
 in

 in
d

u
strial w

astew
ater. W

h
en

 u
sed

 in
 filtratio

n
 ch

an
n

els o
r co

n
tain

m
en

t system
s, th

e sp
o

n
ge stru

ctu
re can

 h
elp

red
u

ce co
n

cen
tratio

n
s o

f m
etals su

ch
 as co

p
p

er an
d

 lead
 th

ro
u

gh
 p

h
ysical ad

so
rp

tio
n

 an
d

 io
n

-exch
an

ge in
teractio

n
s, co

n
trib

u
tin

g to
 clean

er
d

isch
arge w

ater.
     Th

e O
cean

 S
p

o
n

ge is d
esign

ed
 fo

r p
ractical d

ep
lo

ym
en

t in
 real-w

o
rld

 settin
gs. In

 m
arin

e en
viro

n
m

en
ts, it can

 b
e d

ep
lo

yed
 as flo

atin
g u

n
its

d
u

rin
g o

il sp
ills o

r p
laced

 w
ith

in
 co

n
tain

m
en

t b
o

o
m

s fo
r p

assive ab
so

rp
tio

n
. In

 in
d

u
strial co

n
texts, th

e sam
e m

aterial can
 b

e in
tegrated

 in
to

sim
p

le filtratio
n

 system
s fo

r w
astew

ater treatm
en

t. A
fter satu

ratio
n

, th
e sp

o
n

ges can
 b

e rem
o

ved
, clean

ed
 fo

r reu
se, o

r safely d
isp

o
sed

 o
f

th
ro

u
gh

 co
m

p
o

stin
g o

r co
n

tro
lled

 p
ro

cessin
g, m

in
im

izin
g seco

n
d

ary p
o

llu
tio

n
.

     Th
e in

n
o

vatio
n

 b
eh

in
d

 th
e O

cean
 S

p
o

n
ge lies in

 rep
u

rp
o

sin
g a n

atu
ral, ren

ew
ab

le m
aterial u

sin
g m

in
im

al p
ro

cessin
g to

 so
lve a co

m
p

lex
en

viro
n

m
en

tal p
ro

b
lem

. B
y rep

lacin
g o

r su
p

p
lem

en
tin

g syn
th

etic ab
so

rb
en

ts w
ith

 a b
io

d
egrad

ab
le w

o
o

l-b
ased

 so
lu

tio
n

, th
e p

ro
d

u
ct red

u
ces

p
lastic w

aste, lo
w

ers en
viro

n
m

en
tal im

p
act, an

d
 creates a n

ew
, valu

e-ad
d

ed
 ap

p
licatio

n
 fo

r co
arse w

o
o

l. Th
e co

n
cep

t em
p

h
asizes sim

p
licity,

scalab
ility, an

d
 en

viro
n

m
en

tal resp
o

n
sib

ility, m
akin

g it su
itab

le fo
r ad

o
p

tio
n

 b
y en

viro
n

m
en

tal agen
cies, p

o
rts, an

d
 in

d
u

strial facilities seekin
g

su
stain

ab
le rem

ed
iatio

n
 so

lu
tio

n
s.  


