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Appendix A

OPPORTUNITIES IN

iGHROROOD

Number 2, September 1994

REUSE, RECYCLING, REFUSE AND
THE LOCAL ECONOMY

A Case Study of the Berkeley Serial MRF

Documented by Urban Ore and the Center for Neighborhood Technology

A RECYCLING PHENOMENON )
Berkeley, CA — In the late 1970s, a municipal inciner-
ator was slated to be built in West Berkeley, a mixed res-
idential, commercial, and industrial part of this city of
103,000. Citizens protested, and after a long struggle, a
recycling and refuse transfer station preempted the
burner. Today, the would-be burn plant site is the epi-
.center of a regional materials recovery phenomenon: the
Berkeley serial materials recovery facility (MRF).

Public policy shifted from building an expensive,
centralized facility to encouraging community and pri-
vate enterprise. Now a network of independent but
complementary reuse, recycling, and composting oper-
ations receives discards, adds.value 1o them and mar-
kets high quality resources. The result: a regional MRF
that recovers material, creates jobs, supports local for-
profit and non-profit businesses, adds to the tax base
and gives haulers a convenient, economical, environ-
mentally sound way to dispose of their payloads.

The Berkeley serial MRF demonstrates how materials
recovery can be used as a community development
tool. It prompted the Center for Neighborhood Tech-
nology (CNT) in Chicago to hire Urban Ore’s
Information Services division to conduct this study.

CNT and Urban Ore hope the study will help plan-
ners, community-based organizations and industry pro-
fessionals see the full potential of existing serial MRFs

- BERKELEY SERIAL MRF AT A GLANCE |
City of Berkelcy, CA: pop. 103,000. '
Alameda County: pop. 1.3 million

City of Berkeley...citywide refuse collection, refuse’

transfer station with dump-and-pick salvaging and
motor oil dropoff...commercial curbside  re-

cycling...residential plant dcebris pickup. Ecology

Center...non-profit, citywide multi-material residen-
tial curbside recycling. Community Conservation
Centers (CCC)...non-profit, drop-off, buyback, mate-
rials highgrading and markcting. Ohmega Sal-
vage.. for-profit building materials and housec parts
salvage. Urban Ore...for-profit rcusable goods sal-
vage and recycling busincss. American Soil
Products...for-profit business producing soil-amend-
ments, blended soils, and mulches.
Organizations ...
‘Tipping areas
. Acres of sites.
~'Full time equivalent employees
". Tons per year diverted
Recycling annual cash flow
. Cash budget, | ton recycli
" Refuse annual cash flow ...
Tons per year of refuse to landfill ....

** Note: much of the vefuse and recyeling tonnage aluwve is gencrated ontside
she City of Berheley.




and how their principles might help maximize recov-
ery and community benefit of all discard management
facilities. -

WHY CALL IT A SERIAL MRF?

The Berkeley configuration recovers materials by
diverting them from landfilling, so it operates as a mate-
rials recovery facility. Like most MRFs, it had conveyers,
magnets and a baler. But it didn't make sense to draw a
line around only this equipment and call it a MRE,
because the entire network of operations clustered
around the transfer station together works as a MRE

So we drew a line around-a core cluster of businesses
and programs. We call it a serial MRF because haulers
unload at a series of tipping areas.

3

METHODOLOGY
In late 1993, we sent a list of questions-to a highly
placed manager in each organization and asked for their

best estimates. They responded in writing or in tele- |

phone interviews. We made follow-up calls to fill out
our database and check facts.

‘ A‘CHRONOLOGY IN BRIEF

~“The BCI’I\'CIL)’ scrial MRF has grown over time
in response to politics, chance, individual
activism, ]U’lsldll\'(_ mandau and entrepreneur-
ship. ' -

1923: Berkeley landfill opens. Salvaging begins
sometime thereafter.

1969: Ecology Center founded.

1971: Precursor to CCC'’s drbpoff opens.

1973: CCC established; Ecology Center curbside
newspaper collection begins.

1975: Ohmega Salvage open.

1980: Urban Ore begms at landfill. Ecology
Center expands to glass and cans.

1982: Citizens defeat proposed mass burn p!ant
- CCC opens buyback.

1983: Berkeley closes landfill, opens transfer

station. Urban Ore opens Compost Farm.

1985:American Soil Products opens.

1986: Urban Ore Compost Farm closes.

-1989: Récycled Wood Products opens.

1990: City’s commercial recyclmg coIIectlon
program begms - '
'1992: Plant debris program starts Cltlede
1993: Recycled Wood Products closes. City's
" ‘motor oil dropoff opens. Ecology Center takes '
. fnagazines, OCC, mixed paper.

Supplying the
Berkeley MRF

BERKELEY'S HAULING STRUCTURE
The Berkeley MRF feeds its appetite for discards in

" two ways: by picking them up where generated, and by

setting up convenient, cost-effective receiving systems
for other haulers to use. .

Collection infrastructure: The City of Berkeley
picks up residential and commercial refuse in com-
pactor trucks, front loaders and roll-off trucks. It also

_collects commercial recyclables, residential plant debris

and bulky goods at curbside. The Ecology Center picks
up residential recyclables at curbside on the same day as
trash pickup. The other organizations have a much
smaller but still-vital truck fleet to reach out and secure
supply. American Soil Products subcontracts most of its
trucking.

‘Small and self-haul culture: A lot of material
enters the Berkeley MRF through small and self-haulers.
Small businesses, contractors, homeowners, scavengers,
and a host of other people bring material to the system
in automobiles, pickup trucks, vans, Eraxlers and larger
flat bed trucks.

This extensive hauling infrastructure provides several

collection tiers—{ormal and informal—with a wide vari-
ety of ways for materials to enter the system.

-

FEEDSTOCKS
The Berkeley serial MRF handles an astounding array
of feedstocks, including organic materials, soils, con-
struction materials and other reusable goods, appli-
ances, glass plastic and metal containers, scrap metals,
scrap ceramics, many grades of paper, motor oil, oil fil-
ters, refrigerants, and compressor oils. See the chart on
page 12 for a more detailed rendering of the services
provided by this comprehensive MRE
This material comes from homeowners, renters, busi-
nesses, institutions, tradespeople, restaurants, landscap-
ers, construction contractors, manufacturers, warehous-
es, laboratories, the military and more.

-

SOURCE SEPARATION
" The system is geared to handle clean feedstocks.
Operators maintain quality by inspecting each incoming
load. Haulers learn—enthusiastically -or grudgingly—to
stratify their loads to pass the quality screens of recy-
clers’ receiving systems. The penalty for failure is high
tipping fees later. '
The main. goal of thorough load screening is to pro-

-vide a high quality end product without costly mechani-

cal separation equipment. Instead, energies are devoted
to upgrading and otherwise adding value.
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WHAT IS LEFT OUT

The Berkeley serial MRF is not complete, which
means there are service voids.

At this writing, full or partial service voids exist for
the following commodities: wood, plant trimmings,
putrescibles, soils, ceramics, textiles, plastics and chemi-
cals.

A key missing link appears to be a local, large-scale
plant. debris composting facility. Since Recycled Wood
Products closed early in 1993, landscapers have used a
less convenient alternative: tipping their plant debris on
a portion of the City’s transfer station floor. The material
is then trucked to a composter or used as fuel.

The further development of the Berkeley serial MRF
may be aided as the West Berkeley Area Plan takes
effect. The Berkeley/Oakland Recycling Market
Development Zone has already helped finance equip-
ment to increase capacity.

VARIABLE TIPPING FEE

Haulers separate their loads primarily to save money
on garbage tipping fees. Tipping fees at local transfer
stations range from $49 to $58 per ton. Haulers reduce
.their costs by tipping clean materials at the other opera-
| tions, which may charge no tipping fee, a lower tipping
fee, or even pay cash for certain materials.

Besides reaping financial benefits, many haulers know

their payloads have value and hate to see good stuff
wasted. This is especially true for homeowners, contrac-
tors, or landscapers, who often buy. the MRF% products
to use in their projects.

FACE-TO-FACE EDUCATION .

When a lower tipping fee or common sense fails to
persuade haulers to stratify their loads, a sometimes-
cheerful, sometimes-confrontational process of face-to-
face education takes place. Operators patiently explain
their quality requirements—why they’ll accept this door
and not that one, or why this load.of brush won't pro-
duce a clean mulch. At times, the operator has no
choice but to reject a load from the most well-inten-
tioned person, sending him or her down the street to
pay the going garbage disposal rate.

The good news is that haulers respond well. They
know a good thing when they see it: save ‘money, and
put things to good use.

REGIONAL DRAW

Much of the material entering the Berkeley MRF
comes form within Berkeley, but the system pulls mater-
ial from the nearby cities of Oakland, Emeryville, El
Cerrito, Richmond and Albany. Because of the combina-
tion of a lower tipping fee, range of materials accepted,
and the sale of attractive retail products, the Berkeley

MRF draws people from the Bay Area, and as far away as
Southern California and Oregon.

Its possible that this regional pull is responsible for
increasing the garbage flow at the Berkeley refuse trans-
fer station when nearby dumps with fewer recycling
opportunities are experiencing declining garbage.

Local Economic
Development

SUPPLY-SIDE BENEFITS

Local economic benefits start upstream on the supply
side, where suppliers save or earn money on the materi-
als they dispose. The Berkeley serial MRF gives haulers
an opportunity to increase margins or lower their collec-
tion fees, either way making their business more com-
petitive. Homeowners, individuals, business people, and
contractors can save or earn money, too. The avoided

1 disposal cost of this MRF is quite large, probably some-

where in the range of $4 million to $5 million annually
compared to landfilling. '

JOBS, JOBS, JOBS |

The MRF puts spending power into the local econo-
my through its 94 employees, many of whom enjoy
well-paying, skilled jobs with excellent benefits

Berkeley Serial MRF Jobs -

(Full-time equivalent, includes collection)
City of Berkeley

CCC dropoffibuyback

Ecology Center

American Soil Products

INDEPENDENT CONTRACTORS

The Berkeley serial MRF operators also support many
specialized independent contractors vital to the reuse
and recycling operations. Urban Ore uses contractors to
clean bricks and evacuate refrigerants and appliance
oils. Ohmega Salvage uses about a dozen subcontractors
to rebuild plumbing, rebuild doors, and make stained
glass. American Soil Products contracts out more than
$500,000 worth of trucking each year. '

DEMAND-SIDE BENEFlTS
Lacal economic benefits flow downstream through
Text continued on page 8
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QOhmega Salvage

' Ohmega Salvage has found a special-

ty niche in the building materials
business by handling antiques and
other high-end discards (left).

Ecology Center

The recycling cartoon charac-
ters are used in the education
campaign(opposite top left).
Sorting and bailing equip-
ment is being added at the

" Ecology Center to increase its
- capacity, using county, state
and bond financing (opposite
top right).

Urban Ore

The core business at Urban Ore is
the resale of doors and windows
(left). These bins (below left) at the
General Store hold nuts, bolts,

-screws, faucets and other hardware.

' The store also sells furniture, cabi-
nets, lighting, appliances, art, books,
bicycles and lots of oddities — some-
thing for.everyone.

Leftovers from a garage sale arrive at
the Urban Ore Discard Management
Center (below).
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Berkeley Transfer Station : N
Yard debris dropped off separately is shredded,; o

some becomes a selected fuel for energy production | ;
and some is composted (middle right).

Throughout the MRF

People who work here are familiar with their inven-:
tories and are available to help customers find mate-
rials to solve their problems (below right).

~

Community Conservation Centers

The Buyback, run by Community Conservation
Centers, sells paper to brokers who ship it to both. -
domestic and export markets (below).




CITY oF perbeley
TRANEFCR. S0t COMPLEX

Municipal corporation owns and operates a transfer

Vasco Road 1andfill near Livermore.
Includes several materials recovery activities:
» motor oil dropoff

« scrap metals salvaging

« reusable goods salvaging -

= city-wide commercial recyclables picku

» residential plant debris pickup. '

station, where loads are consolidated for trucking to ||

.

URBAN R TISCARD WAHAEZEMBAT CBNTER
| For-profit business runs attended drop-off area for reus-
able goods, appliances, and scrap metals. Featurés.re-
frigerant removal and metal upgrading.

COMMUNITY CONSERNATION CeEMTERS
BUY: BACK. MO TRO?P- OFF

“Non-profit corporation runs buyback and drop-off center

for several grades of paper, container metal and glass, and
scrap metals. Processes some materials.collected by
Ecology Center and City of Berkleley’s commercial pro-
gram.

ANBRICAN £ PRoRLC
For-profit business receives discarded organic materials
and blends, mixes, ages, or resells them as-is. Has
_developed a wide variety of soil amendments, blended

top soils, and mulches for specific agricultural and land-
scaping applications. ’

CHMEGA ~ TALVAGE-

tion and refurbishing of many items.

For-profit business buys and sells medium-to high-end |
building materials and house parts. - Does hand demoli-

o EcotoaY CENTER

AN ,

\} Non-profit corporation runs the City of Berkeley's residential
curbside recycling program. Picks up several grades of paper
and container glass and metal. Upgrades paper, commercial
glass, and metals. Also runs recycling hotline.




\%&Auﬁ ﬂ\gb\‘j\; \?yﬂ }ﬁ

{:{ E LREAN o maa IMERIALS EXORARGE
Z/Z_/ p - For-profit busmess buys, sells, and trades doors, windows, )

lumber, sinks, bathtubs, toilets, pipe, tile, glass, and other
‘/ al/ : ‘ . used, salvaged, and surplus building matcnals
L

d il auu r\ﬂC)\'

LRerN oke éEHE-IZ&L Store -

For-profit business buys, sells, and trades housewares furni- -

J L,‘- ture, office equipment, jewelry, art,books instruments, sport- P

| ing goods, and other used, salvaged and surplus items N
L= ———
y ' , _

OHMEG A Toa

For-profit business ‘buys and sells high-end used and antique
building materials and house parts. Hand demolition and C’\

refurbishing. 70% reused materials, 30% reproductions. C_ j Q\/

PR E= e
B, B E;( COMMUNITY CONSERYATON CENTER.S

OWIGHT AND ML Tpop -oF F

Non-profit corporation operates dropoff site for sev-

' al grades of tainer glass and metal; and
Q@,\ jtiﬁ_ :‘j\\ :cr:rapsteel of paper, container glass an mu an
- me 4 T
| —iE

A Loa‘q.- uexwoszw..a;: moe.?ENDatﬂ‘ REC{CLING - oﬂb‘«lz.Anoﬂs

Scale 1" = approx. 2000’



Continued from page 3
demand markets, too. In the reuse business, providing a
steady supply of low-priced, authentic house parts
enables homeowners, resteration contractors, and prop-
erty managers to make repairs that mlght otherwise be
unaffordable. :

The same is true for the soil amendment business.

Beautiful landscaping adds to property values, and good
soils are the foundation for landscaping. The effects are

felt throughout the real estate industry and eventually
raise the tax base. : '

A substantial number of reuse customers buy things
that they resell at flea markets, garage sales, thrift stores
and collectibles boutiques. Many do repair and refinish-
ing work; some do considerable research to find the best
market for items they purchase. The value they add is
reflected in the difference between what they pay for

something and what they get when they resell it. The

difference, minus any expenses, is their income. For
many resellers, this is their primary occupation.

Other reuse customers are contractors who use the
MRF’s products in their specialized trades. They may
upgrade a door by painting or repairing it, then get paid
again to install it. Landscapers and gardeners use bricks,
stones, soils and scrap lumber to create pleasant out-
door spaces for homes and businesses.

ANNUAL CASH FLOW
OF THE BERKELEY SERIAL MRF
(includes collection costs)

City of Berkeley
Non-profits
For-profits

* Expense budget, FY 1993-1994

#%¥ Projected 1993 revenues; incl. City of Berkeley
service fees not counted above,

#E Estimated 1992 revenues

-

¢

ECONOMIC POWERHOUSE

The Berkeley serial MRF circulates a substantial
amount of money through the local economy.

The money circulates through the local economy by
way of employees, contractors, suppliers, customers,
_public tax coffers, and owners’ profits.

TAX REVENUES

In an age of tight budgets, this serial MRF adds-

directly to the public revenue in the form of business

THE BERKELEY SERIAL MRF’S ANNUAL
CONTRIBUTION TO THE TAX BASE*

City license fees .

$38,000
$292,000
$335,700

City’s share of sales taxes

Balance of sales taxes

* taxes paid on revenues only, not taxes paid on
supplies and equipment purchases.

license taxes, and state and local sales taxes. While data
were not available for every business, aggregate esti-
mates were available, an_d are presented below:

SPACE: THE MISSING FRONTIER
The flip.side of the robust and cosmopolitan economy

of the Bay Area is-the limit to growth imposed by dense -

settleent. Lack of affordable space for recycling has
long plagued Berkeley serial MRF operators.

The City of Berkeley operates and leases about three
acres to tecyclers, but this land was originally acquired
as a site for burning garbage and has proven to be far
too small for maximally effective recycling.

Urban Ore lost its compost site in 1986, and in 1991

it vacated one of its retail sites to make room for other
recycling operators. Recycled-Wood Products lost its site
il early 1993. Today, American Soil Products’ site is
threatened by complaints about odors and dust.
. It is ironic that the citizens of Berkeley united to
oppose a mass burn plant in the early 1980s but have
not been able tosolve the land problem for their recy-
clers.

Highest and Best Use

CONSERVING VALUE

The Berkeley serial MRF implements the principle of
highest and best use. The founders who started each
business, program, or service had to find a practical way
to take one or more discarded materials up a few notch-
es on the scale of worth.

e Ecology Center started as an information center,
then added its collection service to demonstrate the
effectiveness of curbside recycling and to give the public
a chance to do something for the environment that had
immediate perceivable results. The nonprofit has col-
lected ever-increasing tonnages for two decades.

¢ Community Conservation Centers incorporated in
1973 to operate two' dropoff centers supported by City
funding, then added the buyback. later. The resulting
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Estimated Throughput

 OPERATION MATERIALS THROUGHPUT | LANDFILLED
: {tons/year) {tons/year)
City of Berkeley . . ‘ -
Curbside Plant Debris Grass clippings, leaves, brush 2,000 n/a
Commercial Recycling Paper, container metal and glass ' 1,200 n/a
Transfer Station Recovery: E
Oil dropoft Motor oil and oil filters n/a n/a
Scrap Metal Ferrous and non-ferrous metals . 764 | - n/a
Ecology Center A Glass Containers, Steel Cans, '
Citywide Residential Curbside | Aluminum Cans and Folil, e
: ' Newspaper, Mixed Paper, 5784 Avg. 0.6%
_ Cardboard, and Magazines
g::t‘:‘r:mty Conservation Glgss containers, steel cans and
Dwight and MLX dropoff Scrap Newspaper, m1x ed;pap?, 1,848 | Avg. 0.6%
. : ' | cardboard, magazines and white
2nd/Gilman dropoff ledger, PET redemption containers: 1,860 Avg. 0.6%
2nd/Gilman buyback ’ 3,480 Avg. 0.6%
American Soil Products Mixes, blends, and ages a variety of - A
soils and organics, sells soil 62,293 <1%
amendments, blended top soils, and (Most generated
mulch in bulk or by the bag ~— outside Berkeley)
Ohmega Salvage, Building materials, house parts 1,250 <1%
Ohmega Too and fixtures—Mid-range to high-end
Urban Ore Appliance recycling
Discard Management (refrigerants, oils, metals) n/a <1%
Center ' Scrap metals,batteries,cardboard, 447 < 1%
’ - reusable goods dropoft/ S
o transfer station salvage 325 <3%
Urban Ore General Store Reusabi_es: )
“and _ Building materials, household
Building Materials Exchange | and office contents, antiques,
. . collectibles, appliances 1,664 <3%
Recyclables:
Ceramics, metals, wood, textiles 373 <3%
TOTAL MATERIALS RECOVERY g3,288 | AN
) available

Not included: Until it lost its lease in 1993, Recycled Wood Products chipped, shredded and screened wood,
limbs, leaves, and grass, then sold the products as mulch or as fuel for cogeneration. Recycled Wood
Products processed approximately 12,000 tons of material per year, and reported residues landfilled of well

under 1% of total throughput.

(2
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configuration maximizes tonnage and quality control,
while offering thousands of small collectors a chance to
augrhent their incomes.

* The Ecology Center started a bottle-washing busi-
ness to demonstrate reuse. The spinoff, called Encore!,
has grown into a $2 million per year concern operating
in a nearby city.

e Urban Ore’ retail sales business for reusable goods
replaced an earlier landfill scrap recovery operation.

* American Soil Products started as a spinoff from
Urban Ore’s Compost Farm, taking bulk agricultural
materials from a variety of sources and producing cus-
tom soil blends with specific nutrient levels, textures
and even colors.

* The City of Berkeley’s curbside plant debris collec-
tion program uses special compostable paper bags for its
customers. When Recycled Wood Products lost its pro-
cessing site, the city found an alternative out-of-town
compost processor that is still much closer than its land-
fill, and is continuing its source separated service for
plant debris.

PRODUCT DEVELOPMENT
- Each processor has seen its products proliferate as
markets are developed.

e American Soil Products sells five major categories
of recycled-organic products, and these are further bro-
ken down into 34 subcategories.

o Urban Ore’s cash registers collect sales information
daily on 41 categories of reusable goods, from doors to
hardware to toys.

e The City’ refuse transfer station produces more
than refuse: four categones of metal scrap; bulk loads of
clean plant debris; recycled motor oil; and nearly a ton
of reusable goods each day. ’

* Berkeley’s two nonprofit recyclers sell four grades of
paper, five types of glass containers, two types of metal
containers, and mixed metal scrap.

Many of .these products are sold locally, for local use.
One manager calls these “handshake markets,” because
they are friendly and personal.

QUALITY _
Recycling obeys the laws of the mining economy:

high-quality products generate the most revenue. The &

enterprises that make up Berkeley’s serial MRF have
generally been able to keep materials moving despite
market fluctuations.

Variable disposal fees drive the system. Fluctuations
in demand markets can be countered with fluctuations
in rates. -

Source separation pays off downstream. Processors
get away with minimal sorting because materials arrive
in a fairly pure state.

Each operator who was able to estimate their ton-
nages estimated residues of less than 3 percent of total
throughput!

FRONT-END'SCREEN

The. principle of highest and best use creates a huge
differential in prices among products. At the low end are
broken toilets and broken bricks, given away to a local
quarry. Soils and soil blends at American Soil Products
are worth $18 to $42 per cubic yard, or $50 to $150 per
ton. Studies Urban Ore has done show its overall mate-
rials are worth $400 to $500 per ton. At the high end,
Ohmega Too takes the prize for the most valuable fin-

“ished product—a floral terra cotta bathtub, vanity sink,

and foot stool worth $48,000!

The reuse operators serve as a value filter for recy-
cling. What doesn't sell for reuse generdtes clean recy-
cling feedstocks from dismantling, cleaning, and quality
control. Materials recovery facilities that put reuse ahead

of recycling will enjoy hlgher incomes, and their

residue w111 be less.

WHAT THE CUSTOMER SEES

Customers entering West Berkeley encounter a thriv-
ing mixed industrial, commercial, and residential dis-
trict with thousands of people on the streets in trucks,
vans, cars, and on foot, transportmg supphes or hauling
things for hire. .

Home enhancement and enjoyment is a major theme
in the area. Restoration-oriented businesses and bulk
suppliers like lumberyards and sand and gravel compa-
nies abound, along with upscale eateries and specialty
shopping boutiques. One of the city’s largest homeless
shelters is here, too.

The disposal businesses that make up the Berkeley
serial MRF conform to local zoning, energy and sign
regulations. They try to make their premises efficient

and enjoyable for the customers. They educate the pub- -

lic every day, teaching people how to take advantage of
all the recycling-opportunities.

- The Berkeley serial MRF extends the notion of value-
added services. By increasing the information content of
the entire disposal and reclamation system, it maximizes
value conserved and value received.

Helping the Local
Economy Grow

SERIAL MRFS HELP LOCAL GROWTH

Serial MRFs such as Berkeleys offer the local economy
opportunities to grow. Participating organizations may
have various backgrounds. In Berkeleys case, non-profit
businesses run drop-off, buyback, and residential curb-
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side collection programs. Locally owned for-profit busi-
nesses salvage for reuse and blend soils. All help the
community-by serving loeal buyers and suppliers, creat-
ing jobs, hiring local contractors, and supplying low-
cost materials to upgrade housing and businesses.
Operators work together informally, Tefer customers
to one another, and occasionally form working groups.

PUBLIC/PRIVATE PARTNERSHIPS

The City of Berkeley has shaped the Berkeley serial
MRF by devoting land around and in its transfer station
to recycling. It lets contracts with the Ecology Center
and CCC {or curbside, dropoff, buyback, and processing
services. It contracts with Urban Ore for reusable goods
salvaging and appliance recycling. Recently, the City
signéd a long-term contract with the Ecology Center
that guarantees a rate of return sufficient for them to
make major capital investments in trucks and machin-
ery with confidence.

Communities can do a lot to help serial MRFs grow.-

For example, they can ask businesses to interview peo-
ple from local placement programs. They can purchase
the programs’ products to repair City property. They can
coordinate requests for state or federal financing. They
can help with siting. They can insert iriformation about
services into municipal mailings to all residents. They

can use the CXlstll’lg programs SU.CCESS to attract more |

businesses. -

ENTREPRENEURIAL ZEAL

The structures of the Berkeley serial MRF organiza-
tions are different> a municipal corporation, two for-
profit corporations, two non-profit corporations and a
sole proprietorship. A common theme among them,
however, is that leaders have stepped forward to start
and grow each program. Some leaders took the personal
risk of the entrepreneur. Most of the leaders have the
. power .to make quick decisions as necessary..Some are
deeply motivated to help the planet, conserve resources,
and build the community. All must be sensitive to
diverse interests to do business in Berkeley.

Many of the Berkeley serial MRF operations owe their
survival to an individual or two willing to fight passion-
| ately for the survival and expansion of.a vision. Aspiring
participants may need such able champions to survive
and prosper.

TIPS FOR SUCCESS -

Focus on a niche. The Berkeley serial MRF works well
partly because each operator occupies a different niche,
resulting in superior service yet minimal local competi-
tion.

Focus on your customers. Whether a suppher or

purchaser, their satisfaction is the foundation of your

success. For suppliers, charge a lower tipping fee for
well-prepared materials; pay cash to some people; pick
up materials if you can. For buyers, accept cash,
check, or credit cards. Keep a list of what people want;

1 develop products to match wants. Stay open seven

days a week.

Add a fourth ‘R’—i’educe, reuse, recycl_e, and RETAIL.
Expand your merchandising concepts. Get ideas from
thrift stores, junk yards, warehouse clubs,boutiques,
hardware stores, mail order catalogs. . .anyWhere! Sell,
sell, sell! )

Be there for your politicians. Give your officials
accurate information regularly, not just when a big deci-
sion is pending. Help educate the public. Go to impor-
tant meetings. Explain industrial issues in plain English.
Cultivate long-term relationships. The Berkeley serial
MRF was put together through two decades of political
give and take.

Find a good long-term site. Moving costs money
and sales. If the area is likely to gentrify around you, be
careful; you'may be priced out of the market.

LEVERAGE THE GRASSROOTS

Community support may be a recyclers’ greatest asset.
Remember that in negotiating joint ventures with other
companies, your community presence is part of your
“goodwill,” and can be expressed in dollars. Use your
history of community service to.increase your clout in
the fishbowl atmosphere of discard management, where
public officials can win or lose elections over recycling
issues ’

Many of the Berkeley serial MRF operators came
together initially in a grassroots campaign to defeat a
mass burn plant. This coalition powerfully shaped the
future by passing three initiatives in ten years that paved
the way for the MRF’s development. The citizens of
Berkeley voted for recycling.

RELEVANCE TO CHICAGO
AND OTHER CITIES
The-experience in Berkeley is valuable to anyone who

' seeks alternatives to big systems for solid waste manage-

ment in their city. Citizens defeated plans for an inciner-
ator that would have foreclosed opportunities for jobs in
materials reuse and recycling. They persisted until city

“officials supported a transfer station on the incinerator
site. Individuals and organizations used the availability

of materials to create enterprises that reuse and recycle
specific materials. And public policy and local enthusi-
asm still combine to nurture evolution of activities that
increase the value of discarded materials and benefit the
local economy.

4 Page 11




This report was prepared by David Stern and Daniel FOR MORE INFORMATION
Knapp, Urban Ore. Map by Mark Gorrell. Edited by Urban Ore. Inc S.I 0/559-4454

Bill Eyring, CNT; Mary Lou Van Deventer and Michael The Ci f Berkel
Casady, Urban Ore; Kathy Evans, consultant; Jim e City of Berkeley,
Department of PublicWorks ... 510/644-8892

Liljenwall, C-lty of Berkeley. American Soil Products,inc .... 510/540-8011
{ : Ohmega Salvage, OhmegaToo .. 510/843-7368

~ ’ ‘ ) Community Conservation
Centers,Inc .... 510/524-0113
Ecology Center, Inc 510/527-2580

Center for
Neighborhood Technology 312/278-4800

RELATED CENTER PUBLI_CATIONS .
To order call Bridget Torres (312)278-4800, Ext. 140 or write The Neighborhood Works, 2125 W. North Ave., Chicago, IL 60647. -

An Alternative to the City of Chicago’s Northwest Incinerator: Reducing Waste, Stimulating Economic Development and
Creating Jobs Instead of Pollution, by Bill Eyring, Kevin Greene and Franklin Lomax. $5 + $2.50 handling.

Opportunities in Neighborhood Technology to Improve the Environment and Create Jobs, Number 1: Reusing and
Recycling Tires, by Bill Eyring and Stephenie Lowe. ' '
Beyond Récycling: Materials Reprocessing in Chicago’s Economy, by Nina Sandlin and Bill Eyring Examines the scope, economic
possibilities and barriers to broad-scale materials reprocessing as an environmental and économic development strategy. $10 + $2.50 han-
dling. i ' , '

Successful Community Based Recycling, by Bill Eyring and Christina Scheidt Analysis of what makes a community recycling program
work. $5 + 2.50 handling T ' .

No Time to Waste: How Communities Reap Economic Benefits from the Shift to Recycling, by Patrick Barry Demonstrates -

how recycling can become an economic development opportpnity for cities and low-income-neighborhoods. $5 + 2.50 handling
The Neighborhood Works: Building Alternative Visions for. the City, Award-winning, bi-monthly magazine brings news on .
community approaches to housing, energy, environment, transportation and economic development. six issues. $30.

Opportunities in Neighborhbod Technology is published occasionally by the Center for Neighborhood Technology
to inform others who are seeking ways simultaneously to improve the environment and create jobs.

This issue of Opportunities in Neighborhood Technology was written and produced with the special assistance of AT&T.
AT Additional support was provided by The Prince Charitable Trusts and the Moriah Fund.

Center for Neighborhood Technology NON-PROFIT ORG.
2125 W. North Avenue ' U.S. POSTAGE PAID

Chicago, lllinois 60647 ’ ’ PERMIT NO. 9665
- : CHICAGO, IL 60647

N ® <G 215 wBE Cemtied ‘
Printed with soy ink on chlorine free 100% post consumer waste recycled paper.




Appendix B

- % URBAN ORE, INC.

1333 Sixth Street ¢ Berkeley « CA 94710

' General Store (510) 559-4450

Information Services (510) 559-4454

Building Materials Exchange (510) 559-4460
Administration (510) 235-0172

The Bay Area’s Prospects
- For Total Recycling

by Daniel Knapp

(This article was first published in the Bay Area Green
Pages, Stephen C. Evans, Ed., Green Media Group, PO
Box 11314, Berkeley, CA 94701, 1990.)

Thanks to more than a hundred healthy and-

growing recycling enterprises, Bay Area cities -

are replacing unpopular landfills with a
comprehensive recycling system. Many
elements of this system are already in place.
How long it takes to supplant the garbage
manufacturing industry will depend on
coinplex factors such as how high and how
fast garbage user fees rise; how aggressively
recycling entrepreneurs compete for scarce
land and financing; and how successfully
current attempts reform the overall legal and
regulatory structures.

Garbage is not one of nature’s own
products. A well-capitalized industry
manufactures it by routinely mixing all
discards together, thus degrading them.
‘Recyclers are developing an increasingly
competitive disposal technology that keeps
discarded materials separate by category,
then classifies, processes, and upgrades them.
The garbage system organizes its efforts
according to the lowest common denominator,
while the recycling system organizes by the
highest and best use.

Recycling works because, underlying the
chaos, mystery, and even taboo of garbage,
there is an order. The Bay Area can take

some of the credit for discovering its true
profile. Part of the process has required
looking at everything that arrives at the
landfill or transfer station. The City of
Berkeley, for example, commissioned five
increasingly sophisticated garbage
composition studies over the last three
decades. '

But a study can report only what its
categories let it see. The early ones left out a
lot of recyclable categories. That omission
propped up the myth that we throw away a
lot of undefinable “miscellaneous” stuff, and

. therefore the curse of garbage will always be

with us. In fact, this incompleteness was an
underlying factor in the incinerator battles
that raged in Berkeley during the early
1980s. Burner backers reasoned that studies
showed recycling couldn’t handle everything,
so the city needed a dump-equivalent, or we
would have garbage in the streets. But
Berkeley voters rejected the incinerator and
called for intensive recycling.

Then in 1988-89, Berkeley commissioned
a year-long composition study using a set of
categories that covered everything. When the
results were published, the garbage fraction
simply disappeared. It was replaced by
twelve clearly-defined categories of material
that are wholly or partially recyclable right
now. This development has already allowed
Berkeley planners to shift their attention
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away from creating a higher-tech garbage locality can be given only after careful study
system and to focus on designing its of local discards. But in 1988 I proposed a
replacement generic picture that has proven very useful

What are these categories? What and versatile in various applications,
proportion of what we waste does each including the Berkeley study mentioned
represent? The answer for any particular above.

Plant debris 25%
Reusable goods Soils 3%
5%
Chemicals 2%
Wood 10%
Plastics 7%
S Putrescibles 5%
Glass 5% =5
7
Ceramics 5%
Metals 5%
Textiles 3%
- Paper 25%

This version of the chart ©1989 Daniel Knapp and Mary Lou Van Deventer. Excerpted from Total Recycling: Realistic Ways to
Approach the Ideal, in progress; to be published by the University of California Press.

Recycling the
Twelve Master Categories

Only two of the twelve master categories
— plastics and chemicals — pose any great
technical difficulties for recycling, and they
amount to less than ten percent of the total
volume now wasted. All the rest are
eminently recyclable given relatively modest
investments of time, energy, land, and money.

Yard debris and putrescibles (such as
food) are recycling soul-mates, completely
recyclable if composted. Together they make
up about one-third of what currently goes into
our landfills.

Composting is the largest single disposal
technology, because in addition to handling
yard debris and putrescibles, it can take parts
of the ceramics fraction (mineralized dust and
sand); soils; paper recycling residues; and
most otherwise unrecyclable organics, as long

as they are nontoxic. Capital requirements
are low. The limiting factor is land, although
here, too, there is a solution if we have the
political will and courage to use it.

Metals recycling has probably the best-
developed industry of all the categories, and
virtually all of the metals fraction is
recyclable. About 60% of the steel produced
in the US is made from scrap, and the metal
scrap industry has been around for centuries.

Paper recycling is increasing rapidly as
manufacturers invest in more fiber
reclamation plants, responding to increased
supplies of postconsumer paper and demand
for recycled paper. _

Glass manufacturers claim their product
is totally recyclable as long as the batches
contain no ceramic contamination. But even
contaminated glass can be treated as lower-
grade ceramic and made into sand and gravel
for use in cement or asphalt.

Ceramics, which by molecular structure
include rock, brick, crockery, cement, and
even asphalt, are 100% recyclable using
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conventional quarry equipment. The crushed
products are suitable for various uses,
including road beds and landscaping
components.

The ten-year experience of my company,
Urban Ore, demonstrates that reusable goods
are virtually 100% recyclable, since the
amount we spend on discarding our wares as
unsalable is a miniscule half-percent of our
annual gross income. We have also learned
that virtually any piece of wood that is whole
and denailed can be sold. What can’t be sold
for reuse can be ground up and composted.

Textiles have a substantial reusable
component, but those that can’t be sold for
reuse can be fed into fiber reclamation
systems. As a last resort, natural-fiber
textiles can be composted.

Even the hard-to-handle categories of
plastics and chemicals are currently the
subject of intense research and development.
The key players here are the manufacturers,
who want to keep producing, and progressive
politicians, who are banning products and
increasing regulatory pressure on industries
that willfully go on producing things that are
troublesome or impossible to recycle.

A comprehensive system that recycles
everything and wastes nothing — a total
recycling system — will handle all (or nearly
all) the discarded materials from every
category. No place to my knowledge contains
a fully developed system. But in the Bay
Area, we have key elements already in place.
Many businesses exist whose purpose is to
recover discards and convert them into
resources, and they have already formed a
network.

One of the best ways to find these
businesses is to participate in the Northern
California Recycling Association, a trade
association. NCRA membership is open to
anyone for just $35 a year. People who want
to join can mail a check for $35 to NCRA

Treasurer, PO Box 5581, Berkeley, CA 94705.

Anyone can also come to the monthly
meetings to see what the group is like before
joining.

Recycling businesses take many forms.
There are sole proprietorships, partnerships,
and nonprofit and for-profit corporations.
There are municipal enterprises and
privately-owned ones. There are businesses
that collect and haul recyclables; that process
and upgrade them; that manufacture new

products using recycled feedstocks; and that
sell the finished products. Some businesses
combine two, three, or even all of these
functions. There are garbage companies that
are converting themselves as rapidly as they
can to become recycling companies.

The Golden Gate Disposal Company, the
Sunset Scavenger Corporation, and Marin
Sanitary Service are three large garbage
companies that are innovators in the
recycling field. They operate materials
recovery facilities (MRF's), which handle
feedstocks of mixed materials. The cities of
El Cerrito, Berkeley, San Francisco, Palo
Alto, Mountain View, and San Jose are noted
for their strong commitment to recycling.
Berkeley and El Cerrito even operate
recycling businesses themselves.

Berkeley’s Ecology Center and
Community Conservation Center are
nonprofit curbside and buyback programs
that helped pioneer the field in cans, bottles,
and paper, and are notable for outstanding
promotion of recycling and educating the
public on how and where to do it. Other
nonprofits handling similar materials include
San Francisco’s Richmond Environmental
Action and Haight-Ashbury Recycling
Centers and the San Francisco Community
Recyclers; Tri-City Ecology Center of
Fremont; Contra Costa Community
Recyclers; and Sonoma Community Recyclers.
There are too many more to include here.

Urban Ore, Encore!, West Coast Salvage
and Recycling, and Pacific Rim Recycling are
some of the better-known for-profit
corporations, but there are many others.
Standard Metals and Levin Metals
Corporation buy metals and upgrade them.
American Soil Products blends and sells bulk
soils, compost, and soil amendments.
American Rock and Asphalt operates several

.quarries that accept cement, asphalt, and

other ceramics that the company turns into
various sand and gravel products. In 1989
they handled 350,000 tons of these materials,
a large contribution to a growing recycling
rate.

The list could go on, but the point is clear.
All of the twelve categories are being recycled
in some proportion right now in our area.
The prospects for total recycling are excellent,
as far as underlying business structure goes.
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Legal and Regulatory
Changes Would Help

Legislative underpinnings are another
matter. Recycling is not structured into
disposal rates, for example, so recyclers are
expected to finance their entire businesses by
selling materials. They are also frequently
given short-term contracts with cities.
Meanwhile, garbage companies performing
inferior disposal services and creating long-
term liabilities are entirely financed by long-
term exclusive franchises that provide them
with comfortable profits. Recycling could use
a little leveling of the playing field.

To outline the resources available to
recyclers, more cities need to do composition
studies that measure all twelve master
categories. Too much of our local information
about garbage and recycling is simply
imported from national studies. Those
studies extrapolate from manufacturing data
instead of measuring actual discards, and
they use himited or poorly defined categories.
There is no substitute for actually going out-
and measuring what is happening. Lacking
good empirical work, we must guess at
quantities. Serious mistakes are inevitable.
And expensive.

Recycling needs room, too. A compost
operation takes acres, but it produces
valuable humus. The surfaces of closed
landfills are now devoted to becoming parks
while recycling industries cry for low-cost
land. They should be opened for use as
comprehensive recycling centers. An
environmentally responsible concept of park
development would let some parts of these
lands be recycled into a solution to the
garbage crisis. Visitors to suchan -
environmental park would be told that
garbage created the land, but using it for
land-intensive recycling systems can slow or
stop the march of landfills into unspoiled
rural areas.

These ideas involve changes in legislative
and regulatory structures. That means new
laws.

One proposed law, the Alameda Recycling
Initiative, was written by Bay Area recyclers
and environmentalists to accomplish many of
the purposes outlined above. The initiative

will be on the November 1990 ballot. It
adopts the twelve master categories as its
conceptual base. It proposes a surcharge on
garbage dumped in landfills, and the proceeds
would fund recycling systems for any or all of
the twelve categories. By driving up the cost
of dumping mixed garbage, it makes
landfilling less competitive. At the same
time, it recommends that cities provide
different sized containers and charge
garbage-user fees based on actual volumes
wasted, so people who waste the most pay the
most.

But although this homegrown measure is
innovative, California as a whole has fallen
far behind other states in legislation. Illinois,
for example, banned plant debris from its
landfills starting in July, 1990, and for three
years has been collecting a garbage surcharge
earmarked for recycling. Wisconsin passed a
law last year that is even more ambitious. By
1995, yard debris, metal, glass, paper, and
several other materials amounting to over
60% of the total discard supply will be banned
from landfills. The same law appropriated:
almost $20 million for recycling development.

Obviously, good laws can stimulate
recycling and help build a thriving industry.
Other states have found that their people’s
interests lie in bold legislation. California
passed AB 939, which has been highly touted,
but it fails to provide the fundamental
economic restructuring and incorporation
that recycling deserves. Its concepts of
recyclable materials are also seriously flawed.

But legislation is the map, not the
territory. It is not the same as business
development. California has always been a
place where innovative businesses take root
and prosper, and the overall climate for
recycling businesses has never been better.

Even if the state’s legislative development
remains sluggish, recycling businesses have
an enormous competitive advantage over
garbage businesses. Whether they are helped
or hindered by laws, they will find ways to go
after the ever-more-attractive supply of
discards. From small and large niches, they
will whittle away at the supply. As they do,
they will generate jobs, produce income, and
pay taxes. Recycling provides a superb
industrial frontier for people who want to
make a living in an environmentally sound
way.




Appendix C

Outline of Processing Options
for Materials Handled by an
Integrated Resource Recovery Facility

by John Hannon Martin, Ph.D.
(copyright October 1993 by Rural Recycling Institute and John Hannon Martin)

CRITERIA FOR LOCAL COMMUNITY ECONOMIC
DEVELOPMENT:

maximize economic benefit

- use least cost technology
provide a diverse economic base to limit dislocations caused by changing
market conditions
keep recycling local - to reduce cost, retrieve resources, build local markets, -
and retain capital.
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HIERARCHY OF DISCARD MANAGEMENT OPTIONS:

1. reduce

- encourage manufacturers to reduce packaging and product materials,
design and produce for durability.

- educate citizens to selectively shop, buy quality and durability, don't buy
what they don't really need, repair and properly maintain products to extend
life cycle. (“Fix it up, wear it out, make it do, do without.")

reuse, repair, remanufacture

recycle

compost

minimal landfilling

no incineration
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RECOVERY OPTIONS BY MATERIAL TYPE

PAPER

Paper products make up a significant part of the discard supply. Paper fibers degrade
over a period of time and cannot always be recycled into more paper products. Paper
products can be contaminated, often by foodstuffs, limiting options for fiber recovery.
Historic market fluctuations force us to investigate possibilities for more local uses, such
as in agriculture.




Hierarchy of products and processing methods:

* reuse as -is (rare paper, art objects)

» reuse as art materials (handmade paper, collages, school supplies)

» packing material - shred for use as-is
Example: Eco-Pak, Kent, WA

o cellulosic insulation - shred, add borax as fire and insect retardant
(generic cellulosic insulation plant costs $500,000-750,000)

» pulped paper products - shred, blend and form egg cartons. trays, planting pots
Example: Fibreform Containers, Inc., Germantown, WI - $150,0001
Example: Molded Fiber Technology, Westbrook, ME - $ 1.5 million

» mixed paper and agricultural straw thermal/acoustical panels
Example: Pan Terre - 1

» sell to fiber recycling markets - bale/ship all grades with positive market value

+ cattle feed - shred and bale clean overrun paper from printers

» animal bedding - shred and bale newspaper stock
(OCC has also tested well for this)

» spray mulch - shred, bale and dip paper and card stock

Example: 181 roadside hydroseed project, VA Highway Dept!
compost - all paper and card stocks, shredded

vermiculture - composted to create worm castings, a valuable soil builder

shred and densify newsprint and OCC to replace cordwood or fuel cubes

shred and hydrolyze wood byproducts to make methanol

e o o ¢

Processing equipment:

shred - paper shredder, tub grinder

bale - hay baler, conventional paper baler

composting - windrow method, tractorloader, manure fork, compost turner
vermiculture - worm culture

paper molding - paper pulping/molding machine

making fuel cubes - lease commercial portable densifier/cuber
hydrolyzing - destructive distillation equipment

multi-use - forklift, screener, manure spreader
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PUTRESCIBLES

Putrescibles are a portion of the discard supply consisting mainly of food, manures, and
other nutrient-rich biodegradable materials, together with enough water to cause them to
start decomposing immediately.

Hierarchy of products and processing methods:

» make fresh food discards into animal feed - cook to sterilize

+ at-home compost and vermicompost - reduced; withheld from waste stream

" and converted to products for at-home use

* source separated food and sludges - collected separately to prevent cross-
contamination with other materials

+ commercial compost - residential putrescibles mixed with plant debris, wood,
and sludge

» land application - sludge, other liquids.




Processing equipment:
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wWOOD

shred - forage chopper, tub grinder

compost - windrow method, tractorloader, manure fork, compost turner
vermiculture - bins, greenhouse or shed

densify - commerciual portable densifier/filter press

hydrolyze - destructive distillation equipment

multi-use - screen, trommel, manure spreader

Dimension lumber and plywood often comes in pure loads from construction and
demolition projects. Source separation could be encouraged by differential tip fees,
including purchasing, and by educating contractors in non-destructive disassembly and
materials handling.

Hierarchy of products and processing methods:

® 9 e ¢
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reusable goods - salvage and sell (or trade or give away) products like
furniture, pallets, lumber, etc., that can be used as-is

repairable products - do minor repair or clean-up of similar products for sale,
trade, or give-away

reusable products - create a community fix-it shop where people can utilize
shared tool pool and receive guidance to do their own repairs or
reconditioning of items such as furniture.

reclaim component parts and sell

mulch - grind

compost - grind and blend with other compostables

wood product feedstock - grind and sell chips for particleboard production, or
chips or sawdust for paper production

livestock or poultry bedding - grind or chip

livestock feed - wood without paint or chemical treatment

firewood - cut, split, bundle into cords or smaller lots

fuel cubes - grind, then compress

methanol - hydrolyze (destructive distillation)

Processing equipment
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hand tools

log splitter

tub grinder

shredder

composting equipment similar to that listed for paper
densifying equipment for fuel cubes or “logs”

PLASTICS

Plastics range from 7% to 9% of residential discards by weight, and from 16% to 21% by
volume. Figures are not available for discard rates from commercial, institutional, and
industrial sources, but they vary widely by regional economic base. For instance,
university towns generate higher amounts of durable plastic discards such as computers
and electronics, while agricultural areas may produce large quantities of mulching film,
chemical containers, and the like. As a general rule, the plastics discard stream is roughly
45% film products, 45% rigid products, and 10% other forms, such as foam, fibers, and
composites.




Most plastics do not decompose readily and should be carefully separated from other
materials destined for processes such as composting. Plastics recycling markets are still
quite limited, and most types will still have to be routed to landfill, at least for the next
few years. Plastics most likely to be marketable currently in West Virginia are PET
containers such as soft drink bottles, peanut butter jars, etc., and both pigmented and
unpigmented HDPE, such as detergent bottles and milk jugs

Until markets improve, the recommended strategy is to encourage source reduction by
manufacturers, and educated shopping by citizens. For example:

Manufacturers

o
*
L2
*
Citizens
o
*

o

encourage packaging producers to utilize easily recycled resins such as PET
and HDPE

encourage manufacturers to reduce or avoid additives, blends, pigments, and
multi-layers of different resins.

encourage lightweighting of containers, design for reusable and returnable
containers, and design for recycling-friendly packaging

encourage use of less complex resins and simpler package designs that
eliminate overwraps and multi-components.

educate consumers to select alternative products, such as paper plates and
cups, glass and metal packaging

generally foster shopping for goods made of reusable, compostable, and
recyclable materials

encourage the public to refuse extra packaging such as plastic produce bags
encourage the reuse of plastic packages such as margarine tubs suitable for
food storage.

Hierarchy of products and processing methods:

feedstocks for PET markets - separate softdrink bottles from other PET
containers, color-sort, bale

feedstocks for HDPE markets - separate bottle grade from other types of
HDPE (tubs, other wide-mouth items) and from other resins, sort into natural
and pigmented, bale

other easily segregated plastics for which markets exist - source separation of
plastic grocery bags and pallet stretch wrap collected from stores, and baled
on-site or at IRRF

shredded or cut plastic strips - to give tensile strength to concrete, to be woven
into mats

floor covering - shred to small pieces, then remanufacture

mixed plastic molded products - extruded "lumber" for outdoor and
agricultural uses, floor slabs, large, bulky, or thick products such as cable
reels, pallets, grates, and litter receptacles.

Processing equipment:

simple sorting line

conveyor-fed rear-loading vertical baler

shredder

granulator

mixed plastic molding system and peripherals

forklift and other material handling equipment , such as bins




TEXTILES

Hierarchy of products and processing methods:
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buy quality

extend life cycle with proper maintenance

sell or donate for reuse

bale and ship to textile processor

cut into rags

make filtration media

byproducts such as lint to high-grade paper; cotton or linen rags can also go
for paper-making

compost

for synthetics, see “plastics”

Processing equipment

o & © o

industrial cutting machines

industrial washers and driers

baling or boxing equipment for shipping
composting — see equipment under “putrescibles”
vermiculture — see equipment under “putrescibles”

METALS

Hierarchy of products and processing methods:

repair for reuse; sell

discarded reusable items such as tools, bicycles, apphances — sell as-is in store
atmosphere

discarded reusable items such as angle, bar, plate, pipe - to building material
yard.

mixed scrap metal feedstocks - sort, dismantle and clean to identify reusables,
remove contaminants, and upgrade to recycling industry specifications
demolition debris — use labor or magnets to separate scrap metal; further sort
onsite into ferrous and nonferrous

container metal feedstocks - citizens source separate or collect commingled
and separate at IRRF using magnets

convert irony aluminum to pigs onsite using sweat furnace

use machinery to strip coatings off wire

recover rare metals such as mercury (switches, electrical) and gold (computer
scrap)

Processing equipment:
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hand tools

magnetic separator (cheap), eddy current separator (expensive)
conveyor systems

metal shredders and cutters

sweat furnace

biscuiting equipment for aluminum cans

industrial baler for aluminum scrap and steel cans

forklift




PLANT DEBRIS

Hierarchy of products and processing methods

live plants - resell

chip very coarse for sludge bulking agent

grind coarse for mulch — spread for erosion control
grind, chip, or shred — compost in windrows

sheet compost — spread on land and till in

silage - grind

grind and pelletize for livestock feed

© © o6 o o o o

Processmg equipment:

forage chopper or tub grinder
baler

loaders

bins for worm culture
densifier/cuber

destructive distillation equipment
screen or trommel

manure spreader

¢ © o o o o o

GLASS

Hierarchy of products and processing methods:
» reusable bottles and jars, returnable bottles - sort, pack, and sell
furnace ready cullet - color-sort, crush, ship to glass container markets
aggregate - crush, tumble, and screen
aggregate fill tubes for dramage crush and tumble

Example: Glass Aggregate Corp., Grand Rapids, MI 1
glassphalt - crush and tumble to make aggregate
abrasives (for sand-blasting, etc.) - crush fine and screen
glass blocks, tiles - color sort, crush, screen, melt, and mold
sand - crush fine, screen

o o e

Processing equipment:
sorting table or line
racks

screens

glass crushers

tumbler

small scale glass furnace
molding equipment

hard tire forklift/loader
safety gear

material handling containers

CERAMICS

Hierarchy of products and processing methods:

 sinks, dishes, toilets — sell as-is

° reusable stones - palletize or containerize for landscaping or building walls
« tile, bricks, roofing, steppingstones — clean, palletize, sell as-is

® & & ¢ O O o o o o




demolition debris — put into tank of water to separate wood and paper from
ceramics and metals v

landscape gravel or sand — color separate to red (brick), gray (concrete), black
(asphalt), and white (china), then crush and screen

roadbuilding — crush and screen coarse

clean fill - mix all types, then crush

general-purpose aggregate - mix all types, then crush and screen

Processing equipment:

e & o o o o

SOIL

hammermill, cone crusher
screen

tumbler

stacker

loaders

forklifts

Hierarchy of products and processing methods:

clean topsoil - reuse as is

contaminated soils — accept for tipping fee; clean up using bioremediation,
screening, other methods

graded subsoils and rock - pulverize and screen

compost - blend with humus to produce a mineralized soil blend

Processing equipment:

® & © o o o

hammermill

screen or trommel

tumbler

wheel or track loader
manure fork-compost turner
manure spreader

REUSABLES

Hierarchy of products and processing methods:

*

reusables, repairables - grade and market via different types of resale stores
Examples: ReStore, Montpelier, VT; Urban Ore, Berkeley, CA

reusable building materials - sort, grade, resell
Examples: Wastebusters, Staten Island, NY;Loading Dock, Baltimore,
MD; Urban Ore, Berkeley, CA

reusables that don’t sell — dismantle, sort for parts

reusable parts that don’t sell — scrap as appropriate

Processing equipment:
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hand and power tools appropriate to materials

computer to track materials

cash registers

racks, shelving, display cases

forklifts and trucks

full range of recycling and composting equipment, as above



CHEMICALS

Hierarchy of products and processing methods:

*

L
[
*

eliminate
replace nonbiodegradable chemicals with biodegradable substitutes
reduce toxicity
reuse
Example: Sonoma Community Recyclers Recycletown (paint)
recycle
Example: CRT, Bridgewater, MA (oil filters)
Example: Central Texas Diesel Injection Service, Austin, TX (oil filters)
Example: Eco System, Thomasville, GA (paint)
bioremediate :
bury in hazardous waste landfill
burn




Appendix D

DEVELOPMENT OF INTEGRATED RESOURCE
RECOVERY FACILITIES

By Robert Diener, P.E.
Professor of Agricultural Engineering
West Virginia University

~ Recovery of materials is critical to reducing demand for more landfill space in the United
States. Reuse, recycling and composting can divert up to 90% of the discards from landfills in an
ideal situation (Diener et. al, 1993). However, recovery rates this high will require public
-education and commitment, and economic pressure.

The West Virginia population is generally committed to reuse, recyclixig and composting so
long as there are convenient, economical, and dependable collection facilities. The economic basis
for reusing, recycling, and composting increases as tipping fees approach $50/T in some parts of
the state. This rise in the tipping fee pushes recycling because by delivering reusables, recyclables,
and compostables to a local IRRF, part or all of the high cost of disposal as waste can be avoided.

Discards such as plant debris that have a low value to volume ratio cannot be economically
hauled long distances to large regional IRRF's, but first have to be processed or high-graded at a
local IRRF. A local IRRF for a 25T/D waste stream may not be able to process
every discard category but may merely store some in containers/trailers for
shipment to a large regional IRRF. Such a regional IRRF would be in the 100 T/D capacity
range, similar to that required for counties having large populations.

BREAKDOWN OF DISCARD CATEGORIES

In order to develop the IRRF concept, discard categories need to be identified and then
further broken down into recovery subcategories. Table I shows expected composition, by
weight, entering IRRFs.



TABLE I - Composition of Discards Entering IRRF's with
100 T/D and 25 T/D Capacity

Discard Category 25 T/D IRRF

Compostable (T/D)
Paper
Plant Debris
Wood
Reusables
Putrescibles?
Sail
Textiles
Chemicals

Il Non-compostables (T/D)

Plastics

Glass

Metals

. Ceramicsb
TOTALS (T/D)
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2Fo00d, sludge
bBricks, concrete, rock, asphalt

BREAKDOWN OF RECOVERY CATEGORIES

The discards presented in Table I are not useful in the analysis of an IRRF until they are
presented in recovery categories that the IRRF is designed to process. Three recovery categories
used in this study are:

REUSE - Materials which can be reused as-is or after refurbishing. For example, used
books have a high reuse potential. Many materials such as furniture, appliances,
etc. left at curbside or delivered to landfills have reuse potential if that option is
made available. No national data is available as to the percent of discards which
might be diverted to reuse. A nominal value of 20% developed by Diener et. al,
(1993) is used in this study. This value assumes a functioning reuse center is
available of the IRRF and that a collection system is operating which recognizes
reusables and saves them from damage during handling.

RECYCLING - Recyclable materials are materials which can be broken down into this




basic structural or elemental components and made into identical or different
products.

The amount of materials which may be recycled is variable. Markets,
contamnination and economics all play a factor. For example, paper, depending on a
variety of factors could be reused, recycled, composted or landfilled.

When combined with composting, residential recycling programs have been
shown to divert an average of 12% (for voluntary programs) to 21% (for
mandatory programs) of the MSW stream (Folz, 1991). Diversion of up to 70% of
the residential waste stream is possible when all recyclable and compostable
materials are removed (Beyea et al., 1992).

The nominal value of 25% used for IRRF's in this study was developed by Diener
et al., (1993) and assumes a functioning recycling center is available at the IRRF.

COMPOSTING - A process in which organic materials are broken down by aerobic
microbial action into a humus material. When starting an IRRF, composting should
be the first option developed because there is always a market for the end product.

Up to 45% of the waste streamn can be realistically diverted by composting
(Diener et al., 1993). This value was realistically determined by evaluating reuse,
recycle and landfill options with respect to composting. As an example, paper can
be reused or recycled, but if markets are not favorable or the paper is contaminated,
then composting or landfilling become options of choice. Municipalities in West
Virginia over 10,000 population should be able to implement a plant debris
composting program as part or all of their effort to comply with state mandated
curbside recycling standards. To use composting in this manner, municipalities
must specify plant debris as a recyclable material, and their recycling plan must
receive approval from the SWMB. The SWMB has indicated a willingness to
favorably consider this option.

As a priority investment, concentrating on composting has a number of
advantages compared to conventional curbside recycling programs. Collection and
processing costs for composting tend to be lower. Plant debris collection and
compost processing costs have been shown to range from $15 to $60 per ton (Derr
1988, Taylor and Kashmanian 1988, Spielman 1988). Curbside recycling costs for
collection and processing, including revenue from recyclable materials, have ranged
from $40 to $150 (Minnesota Project 1987; Curless and Das 1991). Stucky and
Tyner (1991) computed slightly lower costs for the collection of compostables as
part of MSW management as compared to curbside recycling. Additional



advantages of composting include:

(@

(b)

(©)

(d

fluctuating national markets are less a problem for composting since local
markets exist. Examples are nurseries, top soil distributors, applications on
municipal parks, roadsides and farmlands;

plant debris will be banned from landfill disposal as of June 1, 1994, and
composting provides a disposal outlet for this material;

separation of plant debris by residents should be easier than other recyclable
materials (glass, aluminum, paper, etc.) since it is commonly kept separate
from other household discards when placed at curbside for collection; and

diversion of plant debris (leaves, grass and brush) from the landfill can
result in a substantial (15%-20%) reduction in the material being landfilled
(U.S. Congress 1989).




TABLE III - 100 T/D IRRF! INPUT VS RECOVERY POTENTIAL

DISCARD INPUT TOTAL (TJD) RECOVERY POTENTIAL
CATEGORY
REUSABLES (T/D)[RECYCLABLES (T/DJICOMPOSTABLES (T/D]] LANDFILLS (T/D)
| COMPOSTABLES |
PAPER 32.9 3.1 8.22 18.3 3.3
PLANT DEBRIS 15.2 0.1 . 13.6 1.5
WOOD 8.9 3.5 . 4.5 0.9
REUSABLE/SALVAGE 2.8 1.9 . .6 0.3
PUTRESCIBLES 6.4 - B 5.8 0.6
SOIL 4.7 1.8 . 2.4 0.5
TEXTILES 3.1 1.33 0.3 1.2 0.3
CHEMICALS 0.1 0.054 . - 0.05
SUB-TOTAL [ 741 11.75 8.5 46.4 7.45
NON-COMPOSTABLES|
PLASTIC 13.0 3.35 8.4 - 1.3
GLASS 3.9 1.66 2.3 - 0.4
METALS 4.4 0.8 3.0 - 0.4
CERAMICS 4.8 1.4 2.97 - 0.45
SUB-TOTAL 25.9 6.75 16.6 - 2.55
TOTAL 100 18.5 25.1 46.4 10

B3 sludge is considered, add 10 T/D for 100 T/D facility and 2.5 T/D for 25 T/D facility.

2Magazines are now in demand because clay can be removed from "slick" pages by floatation techniques and used to floatate newspaper
pulp. Computer paper is in demand for recycling because of its long fibers. Demand for office paper is diminished because of the
plastic windows in envelopes.

3Clothing. rags

4Paint. cleansers, solvents, etc.
5Chairs, baskets, toys, etc.
6Deposit bottles, etc.

TWhen crushed into gravel



TABLE IV. INPUT VS RECOVERY FOR A 25 T/D IRRF

DISCARD INPUT TOTAL (TJP) RECOVERY POTENTIAL
CATEGORY
REUSABLES (T/D)[RECYCLABLES (T/DJCOMPOSTABLES (T/Dji LANDFILLS cr/DS
COMPOSTABLES
PAPER 6.9 0.7 1.7 3.8 0.7
PLANT DEBRIS 3.9 0.1 . 3.4 0.4
WOOD 2.6 1.0 - 1.3 0.3
REUSABLE/SALVAG 0.8 0.4 - 0.2 0.2 I
PUTRESCIBLES 1.5 . - 1.3 0.2
SOIL 1.5 0.5 - 0.8 0.2
TEXTILES 1.0 0.4 0.2 0.3 0.1
CHEMICALS 0.03 0.02 - - 0.01
SUB-TOTAL || 18.23 3.12 1.9 11.1 | 2.11
NON-COMPOSTAB .
PLASTIC 1.9 0.5 1.2 - 0.2
GLASS 1.2 0.4 0.7 - 0.1
METALS 1.4 0.2 1.0 - 0.2
CERAMICS 2.27 0.27 1.8 - 0.2 _|
SUB-TOTAL 6.77 [ 1.37 4.7 . 0.7
TOTAL 25 4,49 6.6 I 11.1 2.81




SOME DESIGN PARAMETERS
FOR COMPOST FACILITIES
IN WEST VIRGINIA
By Dr. Robert Diener, P.E.

Professor of Agricultural Engineering
West Virginia University

West Virginia produces about 4,200 tons! of MSW (municipal solid waste) and an
estimated 430 tons2 of sewage/septage sludge daily.

Facility designs are presented for both 100 T/D and 25 T/D IRRFs with consideration for
local sludge added.

ASSUMPTIONS:

Assumptions for the design exercise are:

1.

Sludge tonnage entering the IRRF is based on the state average of 10% of MSW by
weight. Use 20% solids for sludge.

Uncompacted density of MSW organics is 350 1b/CY. Sludge cake density is 1500
1b/CY.

MSW organics are reduced 50% by volume during grinding and mixing.

Moisture content of incoming MSW organics is 30% w.b.

Organics are composted in windrows that are parabolic in shape with a cross-
sectional area of 2/3 base x height and an average moisture content of 40% w.b.
Use 12' base, 6' height and 12" aisles between windrows. See Figure 1.

A 50% volume reduction occurs during composting and a 25% volume reduction
occurs during curing.

A 40% loss of volatile solids occurs during the composting process.

1 Diener, R.G., A.R. Collins and J.H. Martin. West Virginia Solid Waste Management: A 1993 Status
Report and Blueprint for the Future.

2Based on 0.24 T/D sludge w.b/1000 capita and 4.68 MSW/person/day.



8. A 50% weight reduction occurs during the composting process.

9. The composting process is started at 50% moisture content w.b. with added
moisture as required. '

10.  Windrows are aerated using a down-draft negative pressure sized at 25 CFM/T of
dry matter3. Exhaust pipe is limited to 80 feet maximum length and sized for 2,000
FPM maximum velocity. Inlet holes are double row spaced at 12 inches on center.
Area of the holes is twice area of the pipe.

11.  Air exchange in the compost facilities is sized at 8 exchanges/hour (winter) and 16
exchanges/hour (summer).

12.  Curing area is static pile design with positive pressure at 2 CFM/TDM.

13.  Use 30 days retention in windrows and 30 days retention in curing area. Use §'
height for curing area. See Figure 2.

FACILITY DESIGN:

Compost faciility designs are based on 100 T/D and 25 T/D IRRFs with 10% local waste
water treatment sludge by weight additional.

A compost facility is divided into four distinct sections according to function:

1. receiving, grinding, mixing
2. composting

3. curing

4.

finishing - screening, packaging, shipping

Composting (Figure 1) and curing (Figure 2) require designers to determine size/volume
requirements of the composting windrows and curing pile, aeration requirements and other
considerations. A summary of these requirements is given in Table 1.

3The value of 25 CFM/T of dry matter is used for windrows composed primarily of yard waste, paper,
wood, manures with small amounts of food waste, sludge and other volatile materials added. This value
assumes the windrows are mechanically agitated and that the blowers operate in a 1/3 ON-2/3 OFF
sequence. If air flow alone is used for cooling with mechanical agitation, then a higher level of air flow is
required. If the windrows are primarily composed of sewage sludge or food waste,e specific values of air
flow will need to be determined on a case-by-case basis.




FIGURE 1
AERATED WINDROW LAYOUT
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Figure 1.  Layout of Aerated windrows showing dimensions, location of aeration pipe

(negative pressure) and elementary bio-filtering of odors (6'x12’
windrows/12" w.b.).  (On-Farm Composting Handbook, Cooperative
Extension, Ithaca, NY 14853-5701).



FIGURE 2
DESIGN OF AERATED STATIC CURING PILES

Individual cell

Cover layer of
{inished compost

Old cell bemg removed
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Figure 2. Static curing pile using 8' height with positive pressure aeration pipes

located on 12' centers. (On-Farm Composting Handbook, Cooperative
Extension, Ithaca, NY 14853-5701).




TABLE 1

DESIGN PARAMETERS FOR COMPOST FACILITIES
(Assumes composting in aerated windrows with 30 day retention moving
to aerated curing pile with additional 30 day retention)

Building Number of Aeration Biofilter Curing Area | Aeration for
Width/ Composting for/Composting requirement Static Pile® curing cell’
Length ' | Windrows Wwindrows CFM* | per windrow (58.4'x12)
(6'x12'x160°) Area’
100 /D 1267520" | 122 1255 816 ft? 102" wide 101.4 CFM
IRRF (6x12x160) 58.4' long
25 T/D 4 3 1255 25.5" wide 101.4 CFM
IRRF 58.4' long

Includes 12'interior and outside aisles along the walls.

2Build approximately 80’ of windrow/working day.

3Build approximately 20’ of windrow/working day.

‘Based on 25 CFM/TDM.

*Use two minute retention and 3' depth.

€8’ high, static pile.

Based in 2 CFM/TDM continuous aeration.




CONSTRUCTING INEXPENSIVE IRRF BUILDINGS
by Dr. Robert Diener, P.E.]
Professor of Agricultural Engineering
West Virginia University

If buildings are available disused or can be converted from other uses considerable cost
advantage can be gained compared to new construction.

However, new construction may be necessary to meet pad requirements and odor control
requirements for composting.

Thus costs can be estimated from specifications 1-13 listed below™:

1. State grading of plus or minus 4 feet of excavatable, compactable earth for building
footprint plus 20 feet perimeter. Excavation of and installation of pool type liner for
bio-filters.

2. Building to be sectionalized to 60 foot maximum clear span wood frame structure
having metal roof, walls, and gable ends. :

3. Interior clear height to be 16 feet.
4, All sides are supported by 6” X 6” posts, 10 feet center to center.

5. Interior walls will have 2 X 12” X 2 feet high knee walls constructed of pressure
treated lumber to prevent material from being pushed against the building’s metal
wall panels.

6. The floor will have a 12" base of 1 1/2” crush or run limestone compacted on top of
Miraffi 55 ground stabilization cloth. This will be topped with 3 of base course
asphalt. Finally, the surface will be topped with 2” of hydraulic base asphalt in
order to meet state requirements.

7. Electrical 480/277 volt 3 phase main service wired to all equipment and 240/120
volt lighting service including lighting for main part of building and offices and rest
rooms.

8. HVAC through the wall heating and cooling heat pumps for the office areas only. A

9. Exhaust fans for rest rooms, intake louvers, main building fans (6) and bio-filter :
shed fans (4). P

*Freelance Technical Services, 207 Fairmont Avenue, Fairmont, WV 26554, (304) 366-6295.



10. Al plumbing fixtures for restrooms

11.  Two 10 x 12 office areas with drop ceilings, lights and outlets.

12. Two 6 x 6 rest rooms with drop ceilings, lights and outlets.

13.  All engineering design, construction inspection and field supervision is included for
all items listed above.

Excluded items:

Waste disposal systems, utilities from building to supply source, access roads,
parking lots, all machinery, blowers for compost windrows, piping, biofilter, liner
and fill material.

ESTIMATED COSTS*
100 T/D RECYCLING OR COMPOSTING BUILDING

T

Building Costs - $5.55/ft2 _
Pad - $2.45/f12
Ceiling Vent Systems -~ $0.16/f12

. Excavation - $1.00/t2
Electrical service - - $0.43/f12

Balance (contingency,  $1.91/ft2
design, inspection, profit)

TOTAL $11.50/£t2

25 T/D RECYCLING OR COMPOSTING BUILDING

AN hAWDN -

*New construction

Building Costs - $5.55/ft2
Pad - $2.45/f12
Ceiling Vent Systems - $0.16/£t2
Excavation - $1.00/t2
Electrical service - $0.64/ft2
Balance (contingency, $3.41/f2

design, inspection, profit)

TOTAL | $13.84/ft2



14

nou!ii' A2
HOPPER
Jl AL 5
e P

Front view of the Ross Chopper showing the compact
arrangement of components and ease of front
loading
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Top view of the Ross Chpper showing the "straight through™ path of
materials from the chopper through the bale chamber

Figure 3. Paper Chopper/Baler Machine’

*Ross Tractor Sales, 52 Windland Avenue, Waynesburg, PA 15370, (412) 627-4950.




Turning Pre-formed Windrows Inside a Compost Facility Using
a Sittler #1012 Compost Turner* Powered by a IHC Hydro-

100 Tractor

Figure 3.

Quebec (Canada), 1H5LI, (819) 864-7942.

, Sherbrooke

*Distributed by Valoraction Inc., P.B. 892
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Figure 3-a. Recycling - Reuse Facility for a 100 T/D IRRF
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0 WHEN MU_TIPLE MODULES ARE USED. RESTROOM 30« 65 HYDRAULIC ASPHALT PAD COMPLETELY ENCLOSED
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FREELANGE TECHNICAL SERVICGES

207 FAIRNONT AVE.. FAIRMONT WV Z6554 (304) 388-6288

MODULAR COMPOSTING PLANT

Figure 4.

Modular pole buildings in modular widths of sixty feet and length as
required. These buildings are suitable for recycling and composting
facilities.
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IRRF PRICE SHEET SUMMARY

Siting
Building
Recycling building/Reusable exchange
Compost building
Reusable Exchange
Approx. 14 bags

Equipment
Slow Grinder
Baler
Chopper Hay Baler
Sweat Furnace
Conveyor belts/Sorting
Forklift
Skid Loader
Trailers (tandem axle dump) at sattelite IRRFs
Roll Offs (10-20)
Front End Loader
Scales

Reusable Lumber
Metal Detector
Chop Saw
Planner
Splitter

Tub Grinder

Tire Shredder .

Rock Crusher

Screen

Compost Facility
Siting
Preparation

Storage
Bagging plant

Equiment
Tractor
Turner
Screen

0 - 100,000
(same as landfill)

$6,000 - 200,000
0 - 800,000

100,000

5,000 - 100,000
8,000 - 120,000
4,000 - 30,000
3,000 - 20,000
1,000 - 15,000
2,000 - 70,000
5,000 - 30,000
4,000

20,000 - 100,000
5,000 - 150,000
3,000 - 25,000

1,000
1,000
1,000
1,500

20,000

150,000

100,000

20,000 - 100,000

0 - 100,00
200 - 10,000
5 - 15,000
10 - 30,000

25,000
10,000 - 50,000
10,000 - 50,000
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