%@ contains at least 50 percent recycled fiber.
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FOREWORD

The status of conposting as a nmethod of nanagi ng | eaves, grass
clippings, brush, and other rnunicipal organic materials is changi ng
rapidly. New prograns continue to be inplenented.

This conpost market study was conducted primarily during the
Fall of 1989. At that tinme, there were 651 yard trinmmngs
conposting facilities i.n the US.  There were over 1,400 and 2, 200
of these facilities in 1990 and 1991, respectively, and nearly
3,000 at the end of 1992. Gowmh also took place in nunicipal
solid waste composting, wth the nunber of operational prograns
increasing from 7 in 1989 to 18 in 1991 and 21 in 1992.
Furthernmore, the nunber of States that have established [andfill
di sposal bans for sone or all conponents of their yard trinmngs
junped from 10 in 1989 to 17 in 1991, 22 in 1992, and 23 by md-
1993. The States added to the list are Arkansas, Ceorgia, Indiana,
Maryl and, Massachusetts, Miine, Mchigan, M ssouri, Nebraska, New
Hanpshire, South Carolina, South Dakota, and Wst Virginia. Tables
A and B summari ze the status of conposting prograns as of 1991 are
provided as part of this foreword.

Al t hough the basic principles of conposting renmain unchanged,
the types of technologies enployed and, ‘nore inportantly to this
report, the market developnent tools utilized have evolved sig-
nificantly. Again, the reader is remnded that the research for
this report was primarily conducted in 1989. Al though sone of the
facts nmay not be current, particularly wth regard to the
I ndi vi dual program descriptions, the concepts presented are stil
accurate.
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EXECUTI VE SUMVARY

| NTRODUCTI ON

Reduci ng the vol ume of nunicipal solid waste (MSW that nust
be disposed of is a priority for many comunities around the
country. CGeneral ly, NMSW generation is increasing wile [andfil
di sposal capacity is decreasing and new |andfills are becom ng nore
difficult and expensive to site. The US. Environmental Protection
Agency (EPA) established a national goal of reducing the MSW
requi ring di sposal by 25 percent through source reduction and
recycling ( including conposting) as a neans of reducing the
nation’s dependence on landfills. Conposting the organic portions
of the MSW stream is one nanagenent technique that is being
enployed to help attain the EPA goal

Conposting is a biological process of stabilizing organic
matter under controlled conditions into a product that is rich in
hurmus and ﬁrovides organic matter and nutrients. The conposting
process achi eves both vol ume and wei ght reduction. Conposting can
divert yard trimmngs (including | eaves, grass clippings, and
brush), ‘food scraps (from residential, comrercial, institutional,

and industrial sources) , and other easily deconposable organic
materials from disposal facilities and convert theminto val uable
soi | amendnment products. Therefore, conposting can conserve
consi derable |andfill space, save on MSW disposal costs, and
produce useful end products. However, as conposting activity
expands, there also needs to be greater attention to stinulatin

markets for conpost in order to avoid possible oversupplies o

conpost . This Is particularly inportant as markets for conpost
become nore conpetitive with increased conposting activity.

A key elenment in designing a market devel opnent stratng for
conpost is to determne the quantity of the product which wll be
aval | abl e. However, there is currently a |ack of accurate
information nationally from which to draw firm conclusions. Data
is sketchy for determning the percent contribution of |eaves,
grass clippings, brush, etc. to the total amount of yard trinm ngs
generated, the current and projected conposting |evels and conpost
supplies, the future quality of the conpost product, etc.

The greatest potential uses for conmpost products in a given
| ocal e depend on the identified | ocal markets. Therefore, the
conpost products offered should be designed to nmeet the quality
speci fications and quantity demands of the intended markets. Therée
Is, therefore, no single “best” conpost product.

Likewise, there isno single “best” conpost market. Mrkets
for conpost nust be identified and devel oped since the econom cs of
conposting inprove with demand for the finished product. |If little

or no demand exists for the conpost, the cost of storage increases
ES-1



and di sposal costs may be incurred. Primary markets have been
muni ci pal applications and use by |ocal residents. | f increased
annunt; of conpost are to be produced, additional markets nust be
secured.

The objective of this study is to provide information to
expand markets for conpost. The information will be useful to
roducers, marketers, and users of conpost, as well as to al

evel s of government officials.

The study is based primarily on a review in 1989 of the
appropriate literature and infornmation obtained frominformnmal
di scussions with conpost narketing experts, conpost users, and
potential conpost users. The nationw de conpost market study was

conducted on a regional basis, as shown in Figure ES-1. = The
definition of the six regions defined was not based on size in
terms of |and area. Rather, «criteria such as MSW managenent

activities and characteristics, geographic region, and population
density were considered in determning the regions.

EXI STI NG COVPOST PROGRAMS AND MARKETS
Yard Trimm ngs conposting

conposting yard trinmmngs has been practiced for many years in
the U S However, this practice has attained a much greater
popular|tg recently. Al t hough the quantities of yard trinmmngs
generated vary fromregion to region, their contribution to a
community's solid waste streamis significant. At the national
| evel , yard trimmngs contribute approximately 20 percent annually
to the MBWstream The relative ease with which yard trimmngs can
be source separated and diverted fromlandfills has pronpted
hundreds of yard trinmmngs conposting programs to be inplenented in
the United States. Many different approaches have been taken in
these conposting programs, from |owtechnology to high-technol ogy
conposti ng.

Table ES-1 presents certain characteristics of the six stud
regions. The data in the table show that there seenms to be a roug
correlation between the tipping fee for landfill disposal and the
nunber of operational conposting prograns.

The results of the assessment of existing conposting prograns
and markets show that there is a considerable interest in
conposting, driven primarily by landfill capacity pressures and the
consequent need to reduce the anobunt of materials disposed of. The
markets for the finished products vary from uses by public
entities, to wholesale and retail sale, to private individuals and
residents, to commercial markets. The mpjority of the existing
progranms have found adequate markets for the volumes of conpost
currently produced.

ES- 2
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Figure ES-1. Regions of the United States

as defined for the study.
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Nunber of States

Popul ation in 1987
(mllions)

Popul ation density
(popul ation/s uare mle)

Average |andfi tlpplng
fee ($/ton) 1 /

Nurmber of yard trimm ngs
composting progranms

Nunber of operational
MSW conposting prograns

List of States

Central
14
39

| ndustr
8

52
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354

2RQE/=R ~

Table ES-1
CHARACTERI STICS OF THE SI X STUDY REQ ONS

i al M dl ands

(conti nued)

5
29
91
20

135

>

=52

Nor t heast
7
31
278
58
134

ma

SEZZE

Pacific
3
35
110

238 T & 8

Sout h
11
56

110
14

AL
AR
FL

KY
LA

SC
TN
VA



Table ES-1 (cont.)

1/ Average of tipping fees reported in Pettit, C.L. “Tip Fees Up More Than 30% in
Annual  NSWMA Survey.” \Waste Age pp. 101-106. March 1989.

Sources: denn, J. and D. Riggle. “Were Does the Waste Go? -- Part |.” Biocycle.
30(4):34-39.  April 1989.

Col dstein, N.  “Solid Waste Conposting in the U S.” BioCycle. 30(11):32-37.
November 1989.



Muni ci pal Solid Waste Conposting

_ Follomﬁng a decline in interest in MSWconposting in the US
during the 1960s, it is currently receiving a substantial amount of
attention for reasons simlar to the growh in yard trinmm ngs
conpost i ng. Thi s Eype_of_conposting is typically nore capital
i ntensive than yard trinmmngs Conposting, and is capable of
conposting these materials with food scraps, and non-recycled
paper.

Conposting source separated MSWrefers to the processin% of
only organic materials suitable for conposting which have been
segregated at the point of generation. M xed MSW conposti ng
i nvol ves the processing of the entire MSWstream w thout separation
at the point of generation, but rather separation at the conposting
facility with varying degrees of effectiveness. The type of
coll ection system sel ected should consider and carefully bal ance
costs and equi pment needs for collection as well as processing,
quality, mar etablllt%, and val ue of the recovered products (i.e.
conpost and recyclable), total diversion rates from disposal
facilities, the public perception toward conposting and recycling,
etc.

Table ES-2 outlines the status of MSW conposting by region

The seven full-scale MSW conposting facilities in operation in the
U S. as of Fall 1989 are listed in Table ES-3. Capacities of the
facilities range from about ten to a few hundred tons per day.
Very little detailed information is available on the quantity or
quality of the finished conpost. Their output of conpost has not
been sufficient to permt a long-termdefinition of the narket for
their respective products.

CHARACTERI STI CS AND BENEFI TS OF COWVPOST

Conpost is a valuable soil anendnent. Sone of the

| mprovenents in soil properties that can result from using conpost
are:

improved soil porosity;

improved wWater retention,

improved soil infiltration;

improved resistance to erosion;

enhanced storage and rel ease of nutrients;
decreased soil crusting;

i mproved soil tilth; and

pl ant di sease suppression.

Due nmainly to its organic matter and hunus content, conpost
hel ps to reduce erosion and inprove plant growth, which can
substantially reduce nutrient transport in runoff to surface
waters. Therefore, the addition of conpost to soil not only

ES-6



Table ES-2

STATUS OF NMSW COVPOSTI NG CO- COMPOSTI NG
FACILITIES IN THE U S. (FALL 1989)

Regi on Consi deration Planning 1/ Qper at i onal Tot al
Central 0 4 0 4
| ndustri al 3 4 1 8
M dl ands 10 16 4 30
Nor t heast 7 8 0 15
Pacific 2 3 1 6
Sout h 4 6 1 11
Total s 26 41 7 74
1/ Includes planning, design, permtting, and construction

stages, as well as pilot-scale or research facilities.

Sour ce: Gol dstein, N. “Solid Waste Conposting in the US.”
Bi oCycle, 30(11) :32-37. Novenber 1989.
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Tabl e ES-3

OPERATI ONAL MSW COVPGs TI NG CO- COVPOs TI NG
FACILITIES IN THE U. S. (FALL 1989)

Location Type of System Mat eri al Added
to MBW
Del awar e _ _
W | mi ngt on | n-vessel Bi osol i ds
Fl orida _
Sunter County W ndr ow None
M nnesot a _
Fill nore County W ndr ow None
Lake of the Wods _
County W ndr ow None
St. doud | n-vessel / drum Bi osol i ds
Washi ngt on _
Skamani a County W ndr ow None
Wisconsin
Port age | n-vessel / drum Bi osol i ds
Sour ce: Gol dstein, N and B. Spencer. “Solid Waste conposting

Facilities .* BioCycle, 31(1) :36-39. January 1990.
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reduces erosion and recycles nutrients, but also can provide
i mportant water quality benefits.

Conpost usually does not contain nutrients in amounts
necessary to be a one-for-one substitute for inorganic fertilizer
due to its generally |low content of the macronutrients: nitrogen
phosphorus, and potassium (NPK) . However, it has the advantage of
rel easing nutrients slowy to plants so that the nutrients nay be
used over a period of years; therefore, annual applications of
conpost can build up nutrient reserves. Precaut 1 ons should be
taken so that build-up of excessive levels of nutrients or unwanted
subst ances does not al so occur. Conpost also can be a good source
of mcronutrients which plants [|ikewi se need, but in smaller
amounts conpared to macronutrients.

Sonme conposts exhibit plant disease suppression traits by
reduci ng the incidence of certain plant diseases which can plague
the nursery industry, for exanple. This can lead to the reduced
use of fungicides for fighting plant diseases.

Feedst ocks for conposting may exhibit high carbon-to-nitrogen
ratios, but these will generally be Iowered to a suitable range
during the conposting process. The conposting process is
relatively insensitive to the pH of feedstocks, and stable, cured
conpost tends to have a pH around neutral

Tests perfornmed on yard trinmm ngs conpost indicate heavy
metals are not nornmally aconcern. Depending on the quality of the
feedstocks and the degree of materials separation performed, m xed
MBW conpost may contain heavy netals above |evels acceptable under
current regul ations.

Her bi cides, pesticides, and other potential toxics are
generally not a concern wth yard trinm ngs conpost. Tests
performed have tended to find these to be within acceptable |evels.
Toxic organics dimnish over time during the conposting process.
Pesticides that may be present in grass clippings also undergo a
dilution effect when grass clippings are mxed with | eaves and
other organic nmaterials.

A properly maintained conposting process should elimnate

dangers of pathogens. Tenperatures nmaintained at 55 degrees
Cel sius for three days ensure adequate pathogen destruction for in-
vessel and aerated static pile conmposting nethods. Usi ng the

i ndrow conposting method, tenperatures nmust attain at |east 55
degrees Cel sius over at |least 15 days, with a m ninum of five
turnings during the high tenperature period to ensure adequate
pat hogen destruction. Periodic turning and mxing is inportant to
assure all naterials are subjected to such tenperatures to achieve
pat hogen destruction throughout the conpost.

ES-9



Sol ubl e salts should be tested for in conposts, since high
salinity can adversely affect plants and crops, especially
seedlings. Tests performed have generally found total soluble salt
ancentrations to be at safe levels, which would not be harnful to
pl ants.

CHARACTERI STI CS AND BENEFI TS OF COWVPETI NG COVPLEMENTARY PRODUCTS

The conpetin%/conplenentar products that have been identified
are listed in Table ES-4. They have a long history of use in
agriculture, horticul ture, construct ion, | andscapi ng, and
residential gardening. Some of the uses of these products include:

soi | anmendnent ;
soil aeration;
noi sture retention;
soil stabilization
erosion control and repair;
row ng medi um
ecorative cover; and
[ and recl amati on.

The prices of conpeting/conplenentary products vary dependi ng upon
| ocation, availability, and season

The nutrient content of the conpeting products is generally
low, but these products may be fortified with additions of
ni trogen, phosphorus, and potassiumprior to retail sale. Q her
physical and chem cal characteristics of conpeting/conplementary
products are acceptable for the uses for which the products are
I ntended. These products have a reputation and proven track record
whi ch enhances their desirability.

COVPOST USES AND MARKETS

Five primary market segnents with significant potential uses
for conpost were identified. They are

agriculture;

| andscape industry;
nursery industry;
publ i c agencies; and
residents.

Uses of different types of conpost (e.g., yard trinmngs or
MSW in each market are affected by each market’s needs as to

quality, conposition, and appearance, as well as by applicable
regul ati ons.
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Tabl e ES-4

COVPETI N COVPLEMENTARY PRODUCTS | DENTI FI ED
Soil' s

Topsoi | _
Pul verized topsoil
Screened topsoil
Fill dirt

Ri ver-bottom silt

Wbod Products

Bark nul ch
Wbod chi ps

O her Products

Potting soils

Custom soil m xes

||5i vest ock manure and manure conpost
eat

Li vestock bedding and litter
Perlite

Vermculite
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Agriculture

The agriculture industry is the largest potential narket for
conmpost although it is the nost difficult to penetrate. St udi es
have shown that the sustained application of conpost to soil has
many beneficial effects. Some of the problens ‘that need to be
overcone to develop the market are availability of conpost,
consistency in conPosition and nutrient content, ensuring |ow
| evel s of potentially toxic substances, the effectiveness of bulk
application, distribution nmethods, effect on yields, cost, and
acceptance by farners.

Landscape | ndustry

The | andscape i ndustry, whi ch I ncl udes residentia
| andscapers, uses large anounts of soil anmendnments. Soil with poor
physi cal properties can be significantly iqProved by the correct
use of compost. Areas of new planting could benefit fromthe use
of conpost to inprove the quality of existing soil rather than
replacing the soil with topsoil at a potentially higher cost.
However, |andscapers have expressed concern that conpost from yard
trinmngs nmay contain harnful anounts of viable seeds, herbicides,
and pesticides. Mking results of |aboratory tests denonstrating
the safety of yard trimm ngs conpost available to | andscapers
shoul d al leviate these concerns. Oher factors inportant to the
utility of conpost in the [landscaping industry include
availability, distribution channels, and “cost .

Nursery I ndustry

The potential for using conpost in the nursery industry is
greatly dependent on the econony and the housing industry. Hone
sales have a direct effect on the demand for nursery products.
Quality, availability, di stribution channels, and cost ‘are also
important to the utility of conmpost in the nursery industry.

Publ i c Agencies

Public aPencies have the potential to use large quantities of
both high-quality and lowquality composts. High-quality conpost
can be used in areas where humans and/or animals may cone in

contact with the conpost. Lower-quality, relatively stable
conposts may be suitable for land reclamation, fill material, and
landfill cover. Qher uses by public agencies include:

| andscapi ng and redevel opnent ;

weed abatenent on public |ands;

| and upgrade; and

roadway maintenance and nedian strip |andscaping.
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Resi dent i al

The residential segment represents a substantial market for

soil amendments.  The anount of conpost that the residential
segnent will use in the future is largely dependent on the ability
to consistently produce a quality product, regul ations,

distribution channels and form availability, public education,
po% , as well as population growth, the econony, and the housing
i ndustry.

FACTORS PERTI NENT TO DEVELOPI NG COVPOST MARKETS
Conmpost Speci fications

Quality, which is very inportant for devel oping markets for
conpost, can be defined by a set of specifications. However,
speci fications have not been uniformy devel oped for conposts and
ot her soil amendnents. Specifications for soil anendnents could
include a number of paranmeters fromthe following list, sone of
whi ch overl ap:

organic matter content;

wat er - hol ding capacity;

bul k densit%;

size distribution (i.e., particle size);
nutrient content;

l evel of contam nants;

concentration of potentially toxic conpounds;
concentration of weed seeds;

seed germnation and root elongation

sol ubl'e salts;

ratio of available carbon/nitrogen

pH ;

color; and

odor.

Conpost Testing Requirenents

Al t hough procedures for testing the above paraneters exist, a
standard procedure for testing conposts has not been established
across the U S Some public and private producers of conpost
conduct their own tests and guarantee |levels of nutrients and other
constituents. Positive test results can enhance the marketability
of conpost products, although testing adds to costs.

Conmpost Distribution
The method and cost of transporting conpost fromthe conpost
processing facility to the distribution center or user can play a

critical role in the cost-effectiveness of the conposting facility.
Conpost can be expensive to transport over |long distances relative
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to its economc value. Bulk transportation, in sone cases, may be
feasible by rail (trips of several hundred mles) or ship ﬁmhen
there is "access to navigable waterways) . However, ocal
distribution will usually be the nost desirable, with bulk or
bagged conpost carried primarily by truck.

Compost Policies

Policies regarding conpost use can be inplenented on the
Federal, State, or local |evel and can be in the form of guidelines
or regulations. Mdst conpost use policies have only recently been
devel oped or are still in the devel opnental stages. Policies and
regul ati ons can affect:

envi ronment ;

public health and safety;
program i npl ement ati on; and

di stribution, cost, and use of the product.

Exanpl es of environnental and public health and safety
policies are those that regulate the siting and operation of
conposting facilities and those that affect conpost quality. Yard
trinmmngs conpost is regulated |less stringently than conposts from
m xed MSW or biosolids (also referred to as nunicipal sewage
sl udge) because the conpost typically contains a nuch | ower |evel
of contam nants and poses |less potential to harm the environment

and public health. Efforts to regulate conpost quality have
focused on the Frpcess and the finished product. These efforts
include controlling the feedstock to avoid contamnation,

mai nt enance of high tenperature levels to ensure pathogen and weed
seed destruction, and developing conpost quality standards.
Label i ng standards can al so be devel oped so that users are aware of
the product content and quality.

Pol i ci es encouraging the inplenentation of conposting prograns
have resulted in greater quantities of conpost produced and
marketed. Prograns have been both voluntary and mandatory. Table
ES-5 summari zes policies in the study regions which affect conpost
program i npl enent ati on.

Policies that affect the distribution and use of the product
are probably the | east devel oped. Policies that give purchasing
preference to conpost could do nmuch to encourage use of the
product. Al'so, policies that give conpost a |ower-transportation
rate, and policies regarding bid specifications for materials
needed by governnmental agencies, would have a beneficial effect on
conpost narket devel opnent.
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Tabl e ES-5

MUNI Cl PAL SOLI D WASTE MANAGEMENT POLICIES IN THE SI X STUDY REG ONS

Central

Nunber of States

Number with MSWM I./plans
currently in place

Number Planning to have MSWM
MSWM 1/ plans in place within
two years

Nurmber of MSWM 1/ plans
provi ding mandatory gquidelines

Nurmber of MSWM 1/ plans
providing voluntary guidelines

Nunmber which gave conposting
hi gher priority than
combustion

Nurmber which ban landfilling
of yard trinm ngs

14
1

(July 1989)
[ ndustri al
8
7

(conti nued)

M dl ands
5
5

Nor t heast
7
7

Pacific
3
2

Sout h
11

4



91 - s4d

Li st of States

1 MSWM = nuni ci pal

Table ES-5 (cont.)

AZ
co
| D
KS
M
NE
Nv
NM
ND
XK
SD
X
uT
WY

solid waste managenent.

22QPESE=R
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=38

AL
AR
FL

KY
LA

SC
TN
VA




BARRI ERS TO DEVELOPI NG COVPCST MARKETS

Economic and noneconomic barriers to devel opi ng and/or
expandi ng conpost narkets have been identified. At |east sone of
these barriers may be faced in establishing a conposting program

Econom c Barriers

Economi c barriers that can hinder devel oping and/or expandi ng
conpost markets are:

failure to identify potential markets;

cost pressures from conpeting products;

post - processing costs;

transportation costs; and

I npacts of conpeting product capital investnent.

Noneconom ¢ Barriers

Noneconomi c barriers that can adversely affect devel oping
and/ or expandi ng conpost markets have also been identified. These
noneconom ¢ barriers are:

conpost quality assurance;

user attitudes;

| ocation of markets with respect to conpost
oper ati ons; _

access to transportation routes;
conparative availability of conpost;

product procurenent policies;

restrictions on conpost use; and

| egal constraints.

Econom ¢ and nonecononic barriers nust be avoided or overcone
to enhance the marketability of conpost products.

STRATEQ ES TO M Tl GATE/ OVERCOVE BARRI ERS TO
DEVELOPI NG COVPOST MARKETS

Overcom ng Econom c Barriers

Diversification of conpost products can increase their overal
mar ket opportunities. ldentifying the potential conpost markets is
inmportant to determine their desired quantity and quality of
compost. This allows post-processing and other production factors
(e.g., quantities of different grades of conpost) to be adjusted to
meet the markets’ needs.

Conpost nust be shown to be of equal or greater benefit and
val ue to conpete successfully with other products. Conpost can be
offered free or at a reduced price to attract users and markets
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though this may lower its perceived value. Conpost can also be
prombted as an ingredient or source of input material to
manuf acturers and suppliers of conpeting or conplenentary products.

Post - processing costs can be recovered if thecfost-processing
sufficiently increases the value of the conpost, and, in doing so,
satisfies a market demand. Therefore, this potential barrier is
avoi dabl e by recogni zing when and to what extent post-processing is
necessary.

The barrier of transportation costs can be mitigated by one,
or a conbination of several, neasures, including:

modi fying transportation rate structures to be nore in
favor of the conpost product;

obtaining | ower backhaul rates where available or taking
advantage of backhaul routes; _

I ncreasi ng the value of conpost (e.g., by screening
and/ or bagging) so that it is better able to economcally
bear the cost of transportation

| ocating the conposting facility at, or close to, the
primary users’ Iocation?s); and

finding and devel oping markets in the i mediate | ocal
area in which the conpost is produced.

Overcom ng the inpacts of conpeting product capital investnent
can be difficult. One method is through the use of financial
i ncentives, such as consunption tax credits, sales and property tax
exenptions, grants, and low interest |oans. Al so, |ower bulk-rate
prices may be offered to potentially large users of conpost.

Over com ng Nonecononmic Barriers

Measures that would mtigate or overcome noneconom c barriers
I ncl ude:

formulating an acceptable set of standards and
speci fications;

provi di ng product guarantees;

enhancing the product’s recognition factor;

providing information on the benefits and uses of

conpost;
working with university agricultural and cooperative
extension services and soil and water conservation

districts to devel op and expand conpost markets;
providing the public with technical assistance;

meeting with professional groups to influence product
accept ance;

establishing distribution centers at strategic |ocations;
sati sfying user demands for conpost; and

nDdifyin? or renoving conflicting or restrictive |egal
and regulatory constraints.

ES - 18



Aso, developing and maintaining favorable user attitudes
(especially as concerns m xed MSW conpost), and replacing biased
procurement policies with unbiased or favorable ones would help to
overcome these barriers. A telephone hotline for information on
conpost availability would also be beneficial

Each of these strategies acts upon one or nore of the
i dentified noneconomc barriers. Quality assurance (by testing, if
need be) and conpost or |abeling specifications appear to be two of
the nore favorable strategies that would be beneficial to aid in
mtigating many noneconom c barriers. Li kewi se, they may al so
contribute to overcom ng at |east some of the economc barriers.
However, different markets require different quality material.
Consi stency and uniformty of a |ower grade product may neet the
demand of sone narkets, while a higher quality, higher grade of
compost is required by other markets. This stresses the inportance

of devel oping quality conpost products that nmeet the needs of
specific markets.
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Chapter 1
| NTRODUCTI ON

Mini ci pal solid waste ghENV Peneration in the United States is
increasing. An estinmated 196 mllion tons of MSWwere generated in
1990 and generation is expected to increase to over 220 mllion
tons per year by the year 2000 (I). At the same tinme, |andfil
di sposal capacity is decreasing and new |andfills are beconinP mor e
difficult to site. Approximately one-third of the MSWlandfills in
1989 are expected to be closed by 1993 (2). A'so, as overall
landfill capacity decreases, disposal fees are rising (3). As a
result, officials at all levels of governnent are |ooking to source
reduction and recycling (including conmposting) to help alleviate
their MSW di sposal probl ens.

Cbnﬂosting yard trinmngs (including |eaves, grass clippings,
and brush) and other organic materials fromthe MSWstreamis one
managenent technique with considerable prom se for many areas of
the country. However, as conposting activity expands, greater
attention is needed to devel op and expand markets for finished
conpost in order to nake conposting a nore effective MSW nanagenent
tool and avoid possible oversupplies of conpost. This is
particularly inmportant as narkets for conpost becone nore
conpetitive with increased conposting activity.

STUDY OBJECTI VE

The objective of this study is to provide information to help
stinulate markets for conpost, including yard trinmmngs conpost and
MSW conpost. This involves identifying and eval uating existing and
potential markets for conpost and, also, the products that conpete
with, or conplenment, conpost in those markets. In addition, the
econom ¢ and noneconomi c barriers to devel opi ng and/or expanding
conpost markets nust be recogni zed and strategies devel oped to
mtigate or overcome those barriers. Thus, the markets and conpost
products that will allow the greatest potential for increased uses
of conpost can be nmore effectively pursued.

The information contained in this report will be useful to
producers, narketers, and wusers of conpost, as well as to
muni ci pal, State, and Federal solid waste managenent officials.
Persons consi dering devel opment of new markets for conpost (perhaps
t hrough increased production of conpost or upgrading its product
quality) or anabyzing the feasibility of a new conposting facility
shoul d also find this information hel pful



RCLE OF COVPGSTI NG N MUNI CI PAL SOLI D WASTE MANAGEMENT

Reducing the volume of MSWthat nust be conbusted or buried
has become a priority for many comunities around the country. The
Us. Environnental Protection Agency(}EPA) has established a
national goal of reducing the MSWdisposed of by 25 percent through
source reduction and recycling (including conposting) (2).
Conmposting is a process which can divert organic materials, such as
yard trimmngs and food scraps, from MSW disposal facilities and
convert them into useful products. Therefore, conposting can
conserve landfill space, save on MSW disposal costs, and produce a
val uabl e soil amendnent product.

Conposting is a biological process of stabilizing organic
matter under controlled conditions into a product that is rich in
humus and provides organic matter and nutrients, as well as carbon
di oxide, water, and heat as by-products. The conposting process
achi eves both volunme and wei ght reduction. The conposting process
can range from | ow technol ogy, where the material is piled or put
into windrows and left to break down with infrequent turning, to
hi gh technol ogy, which involves frequent turning with specialized
machi nery and/or nore controlled aeration and noisture |evels using
a variety of specialized equipment.

Conposting Yard Trinm ngs

Yard trinmngs, which include grass clippings, |eaves, brush,
and tree prunings, are estimated to conprise 19 percent of the
annual MSW di scarded nationally. This amounts to about 31 nillion
tons of yard trinmngs discarded per year nationw de (l). However
according to nunerous MSW characterization studies, individual
| ocal es have denonstrated a wi de range in the anount of yard
trinmngs generated (as a percentage of their MW.

~Yard trinm ngs exhibit a great deal of seasonal and regional
variations due to climatic and other influences, such as
t opogr aphy, population density, vegetation, and soil types. Gass
clippings are generated in greatest volume fromlate spring to
early fall. Leaves are generated in relatively shorter periods
during the fall. However, areas of the country with a year-round
growi ng season often generate |arge amounts of yard trinmm ngs
throughout the year. Seasonal peaks ofdyard trinmngs can place
hardshi ps on traditional collection and disposal methods.

Landfilling and conbustion (through incineration or waste-to-
energy facilities) are not ideally suited to the managenent of yard
trimmngs.  Landfilling of vyard trimmngs occupies rapidly
dwi ndl i ng di sposal space and can be inefficrent. Al'so, as yard
trimm ngs deconpose in a landfill they contribute to rel easé of
nmet hane gas (a potential problem if uncollected for energy

generation), and acidic |eachate, as well as uneven settling (4).
Yard trinmmngs are generally undesirable for conbustion due to
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their high noisture content which may inhibit conplete combustion
and result in very little net usable energy for power or steam
generation. Bur ni ng %ard trimmngs may also contribute greater
nitrogen oxide and carbon dioxide emssions. The seasonal nature
of yard trinmm ngs generation poses problens for the design of
conbustors to ensure that they not be oversized or operate
inefficiently (4). Conposting can be an efficient nmethod for
dealing with yard trimmngs since it nmay be nore cost-effective
than disposal, treats these materials as a resource, and produces
ahhunu% product which can provide organic matter and nutrients to
the soil.

Landfill capacity pressures and the common practice of
househol d separation of yard trinmmngs have hel ped to pronpt
hundreds of municipalities to inplenent yard trimm ngs conposting
prograns. It has been estimated there were at |east 986 yard
trinmmngs conposting facilities as of the end of 1989 operating in
the United States, an increase of over 50 percent in just one year
(5) . The trend is encouraged by |egislative nmeasures, sone of
whi ch ban disposal of yard trimmngs in [andfills. Ten States (and
the District of Colunbia) had passed |egislation as of the end of
1989 prohibiting the disposal of sonme or all yard trimmngs in
landfills (see Table [-1). In addition, various States are
addressi ng conposting in their MSW nmanagenment plans or anticipating
legislative initiatives regarding conposting (6).

Composting QGther Municipal Oganic Materials

QG her organic materials, such as food scraps and non-recycl ed
paper, also lend thenselves to conposting. For exanple, food
scraps generated by residential, commercial (e.g., restaurants) ,
institutional (e.g., school cafeterias), and iIndustrial (e.g.,
factory lunchroons) sources are estimated to be about 8 percent of
the nation's MSWstream or nore than 13 million tons annually (I).
Food scraps also vary by locale as to percentage of MSW depending
on such factors as economcs, lifestyle, season, etc.

~Furthernore, food scraps are generally not separated from the
remai nder of the MSW stream as yard trinmmngs tend to be.
Therefore, they are not as readily available for composting. If
not properly dealt with during the conposting process, food scraps
may also attract vermin and insects, and create odor problens since
they tend to deconpose rapidly.

MSW conposting, though currently not very common in the U S,
is a nethod of managi ng the conpostable organic portion of MW
Besides yard trinmmngs, other conponents of MSW such as food
scraps and non-recycled paper, are also deconposable. Q her
conponents of the MSW stream do not readily deconpose, are
nonconpostabl e, or are undesirable in the conpost, and are usually
removed either before or after the conposting process. If not,
presence of househol d hazardous waste, for exanple, coul d
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STATE BANS ON LANDFI LLI NG YARD

State
Connecticut 1 /
Fl ori da

[1l1nois

| owa

M nnesot a

New Jer sey
North Carolina
Chio

Pennsyl vani a

W sconsi n

Tabl e 1-1

(as of 1989)
Date Effective
1/1/91

1/1/92 (from |ined
landfills only)

7/ 1/ 90

1/1/91

1/1/90 (7-county
metro area)

1/1/92 (rest of State)

8/ 89
1/1/93
1/1/ 93

9/ 26/ 90
1/1/93

TRI MM NGS

Yard Trinmm ngs Banned
Leaves only

Vegetative matter
I ncl udi ng stunps
and branches

Al'l | andscapi ng
trimmngs, grass,
| eaves, and
trinm ngs

Not yet specified

Yard trimm ngs
i ncl udi ng
clippings, boughs,
etc.

Leaves only

Al yard trinmngs

Leaves, grass,
brush, and ot her
wood bits

Leaves only

Leaves, grass, and

smal | woody bits
under 6 inches

1/ Leaves are included in the State's list of recyclable itens
and therefore nust be recycled.

Sour ce: d enn, J.
30(12): 38-41.

“Regul ating Yard Waste Conposting.” BioCYcle

Decenber 1989.




contribute toxic constituents to the finished conpost product,
lowering its marketability.

MSW conposting can generally Erocess up to 30-60 percent of
the MSWstreamw th the remai nder being recovered for recycling,
conposting a segregated conponent, conbustion, or landfilling (7) .
The method is typically capital intensive, requiring construction
of a physical plant and the dedicated use of heavy equi pment.

Conmposting source separated MSWrefers to the processin% of
only organic materials suitable for conposting which have been
segregated at the point of generation. M xed MSW conposti ng
i nvol ves the processing of the entire MSWstream w thout separation
at the point of generation, but rather separation at the conpostin
facility with vazying degrees of effectiveness. The type o
col l ection selected shoul d consider and carefully bal ance costs and
equi prent needs for collection as well as processing, quality,
marketability, and value of the recovered products (i.e,conpost
and recyclable) , total diversion rates from disposal facilities
the public perception toward conposting and recycling, etc. (8).

Li vestock manure fromfarnms and ani mal feedlots (including
poul try operations) can be conposted with yard trinmm ngs or other
organic materials. Due to its relatively high nutrient |evels,
| ivestock manure can be a desirable additive to the conposting
m xture, or conposted separately with a bul king agent. Livestoc
manure is typically generated at farnms and animal feedlots and not

included in the MSWstream However, |ivestock manure generated by
feedl ots and other concentrations of |ivestock can be a source of
surface or ground water pollution. Therefore, |ivestock manure

collected for composting from feedlots may |lead to water quality
benefits.

Bi osolids (also referred to as nunicipal sewage sludge) , which
can al so be conposted, is not covered in this report because it has
been extensively covered in other reports.

NEED FOR DEVELOPI NG COWPOST MARKETS

Markets for conpost nust be identified and devel oped since, if
no demand for the conpost exists, the cost for storing the conpost
i ncreases and di sposal costs may be incurred. Therefore, it is
essential that a market be found for the anticipated supply of
conpost products. \Wether the conpost is sold or given away, it is
inportant to identify and secure end users to have a successfu
conmposting program

Al'so inportant in devel oping a market devel opnent strategy for
conpost is determning its present and future supply . However



this study has not attenpted to estimate existing and future
conpost supplies for the nation due to the follow ng:

| ack of accurate (or reliable) estimates for the
conposition of the yard trinmings (i.e. , the percent
contribution of |[eaves, grass clippings, brush, etc.);
whi ch yard trinm ngs and remai ni ng nunici pal organics
wi Il be conmposted (or mnulched) ;

exi sting and ProLected conposting |evels; and

the quality of the conpost.

It is estimated that approxinately 12 percent of the nation's yard
trimmngs (i.e., 4.2 mllion tons) were conposted in 1988 (I). To
estimate the anount of conpost produced fromthis feedstock, there
is roughly an average 50-percent weight reduction by conposting
yard trimmngs (4)(9). However, it is expected that in at |east
some cases, nmulch was produced rather than conpost.

Diversification of conpost products can increase overal
mar ket opportunities.  Conpost has been successfully marketed in
bul k or bag. Therefore, there is no single “best” method to market
a conpost product.

Primary markets for yard trimmngs conpost have thus far been
muni cipalities and |ocal residents. Markets beyond these users
have been nmore difficult to develop and maintain. However, yard
trimm ngs conpost has al so been marketed to soil amendnent deal érs,
| andscapers, nurseries, farners, greenhouses, |and devel opers, and
ot hers. Mar kets for MSW conpost are still being established
because the product is relatively newin the United States. Market
devel opnent obstacles include conpetitive pricing of other related
products, a lack of uniform user specifications, inconsistent or
| ack of regul ations, mai nt enance of consi st ent quality,
cogtaninants in the finished product, and transportation distance
and costs.

SCOPE OF REPORT

This study is based primarily on a review of the appropriate
related literature and information obtained from infornmal
di scussions wth conpost narketing experts and conpost users, as
wel|l as others potentially involved in using conpost (e.g.,
horticul ture, agriculture, | and recl amation, and otﬂer
appl i cations)

This nationw de conpost market study was conducted on a
regional basis. As shown in Figure 1-1, the follow ng six regions
were defined: Central, Industrial, Mdlands, Northeast, Pacific,
and South. As denonstrated by Figure 1-1, the definition was not
based on size in ternms of land area. Rather, criteria such as MSW
managenent activities and characteristics, geographic region, and
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Figure 1-1. Regions of the United States as defined for the study.



popul ati on density were given consideration in determning the
regi onal definitions.

Characteristics and benefits of conpost and conpeting/
conpl enentary products are discussed in Chapter 2. Chapter 3
identifies potential uses and markets for conpost. |n Chapter 4,
factors pertinent to devel opi ng and/ or expandi ng conmpost narkets
are presented, including specifications and testing requiremnments.
Econom ¢ and noneconom c barriers to increased devel opment and/ or
expansi on of conpost markets are identified in Chapter 5. Chapter
6 presents strategies to mtigate or overcone these barriers. An
overview of existing conposting prograns and their conpost narkets
is contained in Appendix A.  This study should provide useful
information and direction which can |ead to expanded markets for
conpost and increased conposting activity.
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Chapter 2

CHARACTERI STICS AND BENEFI TS OF COVPGST AND
COVPETI NG COVPLEMENTARY PRODUCTS

This chapter exam nes the characteristics and benefits of yard
trinm ngs conpost and MSWconpost, as well as the characteristics
and benefits of conpeting/conplenmentary products. Appendi x A
includes information for devel oping nmarkets for primarily yard
trimm ngs conpost. Together, this information is inportant to
producers and users of conpost since their product nust be a
suitable replacenent for other products or create a new demand, to
gain acceptance and successfully conpete.

CHARACTERI STI CS AND BENEFI TS OF COWPOST

Conpost is a valuable soil anmendnent. For exanple

i nprovements in physical properties of soil that can result from
usi ng conpost i ncl ude:

i nproved soil porosity;

i mproved water retention;

inproved soil infiltration;

|nﬁroved resi stance to erosion; .
enhanced storage and slow release of nutrients;
decreased soil crusting;

i mproved soil tilth; and

pl ant di sease suppression (1)-(7).

The greatest inprovenments in the physical properties of soi
occur at the extremes of soil texture; that is, with Iight or sandy
soils at one extreme and heavy or clay soils at the other. The
addi tion of conpost to sandy or light soils, due to the organic
matter in the conpost, increases their ability to retain water and
| essens the effects of drought and heavy rain. Added organic
matter |oosens clay soils, increases their permeability to air and
water, and inproves their water retention (3) (4).

Due nainly to its organic matter and hunus content, conpost
al so helps to reduce erosion and inprove plant growth. This can
substantially reduce nutrient transport in surface runoff to water
systens, since sedinment is a mgjor transport vehicle for phosphorus
and nitrogen (8) . Thus, the addition of conpost to soil not only
reduces erosion and recycles nutrients, but also provides inportant
water quality and econom c benefits.

Research and experience have al so shown that sone conposts
will inhibit soil-borne pathogens, reducing the incidence of plant
di seases in nurseries, gar dens, and specialized commercia
cultivation of plants. Bark conposts and certain other conposts
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disEIay the ability to suppress certain soil-borne plant diseases,

al t hough the mechanism by which this works is not fully understood
at present. Not all conposts exhibit this disease suppression
trait. Nevert hel ess, the wuse of these conmposts by the
horticul tural |ndustr% has all but ended certain plant diseases
that used to sweep through the nursery industry routinely. A
related benefit is the reduced use of fungicides that had been used
to fight plant diseases (1)(2)(5)-(7).

ltshoul d be recognized that characteristics and, therefore,

benefits of conpost depend on several factors. These factors
include the materials used as feedstocks, the effectiveness of
source- and facility-separation techniques, the level of

contam nation by foreign material (e.g., nonconpostables) , chemca
residues, or heavy netals that may be present, the chosen
conposting technology, and the level of expertise and quality
control measures applied during the conposting process.

The soil benefits of adding nulch derived fromyard trinmm ngs
shoul d al so be considered. These benefits include:

I ncreased noisture retention in the soil
reduced evaporation

reduced soil spattering from rainfall;
reduced soil conpaction

reduced soil erosion

suppressed weed grow h;

reduced use of pesticides; and
moderated soil tenperature.

Feedst ocks for MSW conposting will likely be different than
those for yard trinmm ngs conposti ng. Essentially, the entire
organic portion of the MSWstreamis a potential feedstock to m xed
MSW conposting, depending the effectiveness of facility separation.
This includes non-recycled paper, and food scraps, as well as yard
trimrings. Also, it becomes nore likely that other materials, such
as pieces of nmetal, glass, and plastics, may be mixed in with the
f eedst ocks during m xed MSW conposti ng. Not only is quality
control nore difficult, but end uses may also be nore limted.
However, a nunber of separation systens are offered to overcone
t hese probl ens. These processes vary by degree of materials
separation before, during, and after the conposting process and the
resulting conpost product quality varies accordingly.

The uses of m xed MSW conpost naK be nore limted than yard
trimm ngs conpost due to potentially higher heavy netal content,
the presence of glass, netal, and plastic objects, and possible
negative public perceptions. However, MWand m xed MSW conpostin
have the capability of conposting a larger portion of the municipa
stream than yard trinmngs conposting alone. Frequent testing of
m xed MSW conpost is needed to determne its heavy netal content,



other potential toxics, presence of pathogens and, thereby,
identify acceptable uses of the end product.

Physi cal and chem cal characteristics, including carbon-to-
nitrogen ratio, nutrient value, pH heavy netals, presence of
Borentlally toxi ¢ substances, and soluble salts, are described

el ow.

Physi cal / Chem cal Characteristics. Mature conpost is a
relatively stable humus product. Uncured, or unstable, conpost is
still volatile and can conpete with plants for nitrogen in the
soil. This can be avoided by using mature, stabilized conpost, so

that this reaction does not occur after application

Stabl e, mature compost would be expected to exhibit
characteristics as discussed bel ow

Carbon/Nitrogen Ratio. Mature, stabilized conpost should
have an avail able carbon to nitrogen (C/N) ratio of about 15-20:1
(wei ght/wei ght ratio). Conpost having an excessively high C'N
ratio can lead to nitrogen deprivation for plants as di scussed
above (9) . Achieving a conpost with a C/ N ratio near 15-20:1 can
be achieved with the right conbination of feedstocks and tine.
Iabge 21} shows the C/ N ratios of various possible yard trinm ngs
eedst ocks.

Carbon/nitrogen ratios above 30:1 for feedstocks nean a sl ower
conposting process initially because mcrobial growh is limted by
t he amount of nitrogen avail able. As carbon is netabolized and
rel eased as carbon dioxide, the C/N ratio inproves and the
conposting process speeds up. The ideal CNratio for conFostin
is approximately 25-30:1. This is seldomachieved initially wt
| eaves unless they can be mxed with a nitrogen source (e.g., wth
grass clippings) to produce the ideal CN ratio (9)(10).

Nutrients. Yard trinmmngs conpost is low in
macronutrients (nitrogen, phosphorus, and potassium-- NPK) and
therefore is not a one-for-one substitute for inorganic fertilizer.
CGenerally, the percentage of each of the elenents N, P, and Kis
| ess than one or two percent dry weight (10).

~ One of the nost conprehensive testing prograns for yard
trimmngs conpost is perforned by the Metropolitan Service District
(Metro) in Portland, Oregon. An analysis on yard trinmngs conpost
produced in Portland found total NPK to vary between 1.39 and 1.78
percent dry weight (11). A simlar analysis on mxed MSW conpost
found the nitrogen, phosphorus, and potassium contents were 1.08,
0.35, and 0.76 percent dry weight, respectively (11).

Al though its NPK is ﬁenerally | ow, conpost, because of its
organic nutrient content, has the advantage of releasing nutrients
slowy to the plants so that the nutrients may be used over a
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Mat eri al

Grass clippings

Table 2-1
C/' N RATI O OF VARI QUS MUNI Cl PAL ORGANI C MATERI ALS

C/'N Ratio

Food scraps 15:1 4/

Fruit scraps 35:12/1 31 4L

Leaves 40-80:1 2 [ 3[4/

Bar k 100-130:1 4/

Paper 150-200:1 3/ 4/

Sawdust 20051011/ 2171 31 41

Wood 700-725:1 3/ 4]

Wood chi ps 800:1 2 /

Sources: 1/ Gol ueke, C G Bi ol ogi cal Reclamation of Solid
Wast es. Rodal e Press. Enmaus,  Pennsl yvani a.

12-20:1 1/ 21 21 41

1977.

2 My, J.H and T.W Sinpson. The Virginia Yardwaste

Managenent Manual.  Virginia Polytechnic Institute
and State University. “prepared for the Virginia

Department of Waste Managenment.  1990.

31 Poi ncelot, R P. The Bi ochemi stry and Met hodol oqy

of Conposting. The Connecticut Agricul tural
Experinent Station, New Haven. BulTetin 754.

Sept enber 1975.

4/ Richard, T.L.; NM Dickson; and S.J. Row and.

Yard Waste Managenment: A Planning @Qiide for New

York State. Co-Sponsored by New York State Energy
Research and  Devel opment  Authority, Cor nel |
University Cooperative Extension, aAd New York
State Departnent of Environnmental Conservation.
June 1990.




period of years. Annual applications can build up reserves of
nutrients, possibly providing a greater fertilizing effect than the
NPK neasurenment woul d indicate (10)(12). However, precautions
should be taken to prevent the nutrients or unwanted substances
from being accunul ated to undesirable or unacceptable |evels.

Conpost is often a good source of mcronutrients (trace
el enents such as iron, manganese copper, zinc, boron, nolybdenum
chlorine, and cobalt) which plants also need, but in'smaller
anmounts conpared to macronutrients. Except for iron, and in sone
cases nmanganese, trace elements are found sparingly in nost soils,
and their availability to plants is often very |ow

Portland’s quarterly testing programof yard trinmngs conpost
also indicates calciumin the range of 0.25-0.47 percent and
magnesi um in the range of 0.06-0.09 percent. Traces of copper,
manganese, iron, and boron are also indicated (13)

pH. The acidity or alkalinity of a substance is
represented by a nunber on a logarithmc scale from O to 14, which

is called pH (see Figure 2-1) . Nunbers below 7 are increasingly
acidic, 7 is neutral, and nunbers above 7 are increasingly
al kal i ne.

The conposting process is relatively insensitive to the pH of
its feedstocks (9). Finished conpost generally ends up with a pH
around neutral, ‘usually between 6 and 8, according to tests
performed on finished, stable_conBost (9) (11)-(14). Therefore,
properly cured conpost is suitable for nost plants, although
certain acid-loving plants may need a lower pH (which can be
attained by the addition of a supplenent, such as sulfur)

Heavy Metals. Several areas of the United States have
tested yard trinmngs conpost for heavy netal content. In two
years of sanpling for |ead, average high concentrations ran%ed
between 92 and 128 mlligrans per kilogramin M nnesota.. he
hi ghest recorded sanple was 38 n1lllgrans per kilogramin the
heart of St. Paul. his was attributed to vehicle exhaust al ong
roadways from | eaded gasoline. These concentrations were wthin
limts considered safe bK the State (15 . In analysis conducted
by Cornell University, heavy nmetal concentrations found in | eaf
conpost were significantly |ower than State standards for Cl ass |

conpost (see Table 4-8) (16). Research perforned at a | eaf
conposting site in Newton, ssachusetts found |ead |evels that
ranged between 130 and 190 milligrans per kilogram (17) . Tests

conducted in Portland, Oregon found relatively |ow concentrations
of heavy netals ﬁll) (13). These results are presented in Chapter
4, Table 4-6, along with the test results for mxed MSW conpost
from M nnesota and m xed MSW and biosolids conpost from Del aware
These data suggest that heavy nmetal concentrations are normally not
a concern in yard trinmm ngs conpost due to their low levels of
concentration. = However, they are a greater concern in m xed MW
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conpost due to higher concentrations in the feedstock of some heavy
metals such as |ead, nercury, and cadm um

ntial Toxics. Some

of the nost extensive testing of yard trimmngs conpost for

potential toxic contam nation has probably occurred in Portland,

Oregon. Nineteen conpounds are tested for, including comonly used

esticides and herbicides. Four compounds were found at extrenely

ow | evels and were deternmned to be of no concern as they would
not be toxic to seed germnation or plant growth (11) (13).

A study Ey Cornell University on |eaf conpost reported
pesticide residue analysis results that indicated presence of
captan, chlordane, |indane, and 2,4-D. O these, all except
chl ordane were found in concentrations well below the United States
Departnment of Agriculture (USDA) food tolerance level. The study
states the USDA food tolerance |evel provides a conservative
i ndi cator of conpost safety and, since the chlordane-related
conpounds are low rel ative to background | evels in suburban soils
and are tightly bound to the conpost itself, these residues shoul d
not constrain the use of conpost (16). Also, the presence of toxic
organics is dimnished over tine due to their breakdown during the
conmposting process.

Toxi ¢ substances, such as househol d hazardous wastes, should
be renoved from MSW prior to conposting ﬂe.g., t hrough source
separation, household hazardous waste collection, and up-front
separation at the conposting facility) to mnimze contamnation of
the conpost product.

Pat hogens. A properly maintained conposting process
shoul d elinminate the concern for pathogens. Tenperatures In excess
of 55 degrees Celsius are needed over at |east three days to ensure
adequat e pat hogen destruction using in-vessel or aerated static
pi | e conposting mnethods. Usi ng the w ndrow conposting net hod,
tenperatures nust attain 55 degrees Celsius or greater over at
| east 15 days during the conposting period. There nust be a
m ni num of five turnings of the w ndrow during the hi?h tenperature
period (18). These procedures should assure conplete pathogen
destruction throughout the w ndrow.

Portland, Oregon has tested for human and ani nal pathogens in
yard trinmm ngs compost. Pat hogens were either not detected or
found in low concentrations. The only pathogens found were those
normally found in soils. The pathogens were at acceptable |evels,
and concluded to be due to reintroduction into the conpost after
conmposting (11)(13).

Soluble Salts. Total soluble salts (al so expressed as
el ectrical conductivity level) is a neasure of water soluble salts
(or salinity) present in soil or conpost to which plant roots wll
be exposed. An exceedingly high salinity (above 8-10 m | linhos per
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centimeter) may adversely affect the growth of plants and crops,
especially that of seedlings. The electrical conductivity level of
conpost intended for application to plants or crops shoul d not
exceed two mllinmhos per centineter. Conpost with a greater
conductivity level may be diluted with a lowsalinity mediumto
| oner the overall conductivity to a safe level. Tests in Portland
on vyard trimings conpost have found total soluble salt
concentrations to be at safe levels (0.17-1.9 mllinhos per
centimeter) (13). Tests perfornmed by Cornell University on yard
trinmmngs conpost have also found |evels far bel ow what woul d cause
harmto plants (16%. A test perforned on m xed MSW conpost al so
found an acceptable conductivity level (1.95 mllinhos per
centineter) (19)-(21).

CHARACTERI STI CS AND BENEFI TS OF COVPETI NG COVPLEMENTARY PRODUCTS

Potential markets for conpost produced from the above organic
materials are primrily those which conpeting/conplenentary
products already satisfy. Therefore, successful narket devel opment
and distribution of conpost depends upon the ability to
consistently provide a simlar or superior product at a reasonable
price, when conpared to existing products.

An informal survey of vendors was conducted for this study to
determ ne the types, demand, quality, and cost of yard trimmng and
MSW conpost, and their conpeting (and conpl ementary) products.
| nformation that could not be obtained by this method was coll ected
from available [literature. A listing of _the conpeting/
conpl ementary products identified is included in Table 2-2. Tab?e
2-3 provides information on the bases by which conpost conpetes
with, or conplenents, these products. These products have a | ong
history of use in agriculture, construction, horticulture,
IandscaP|ng, and residential gardening. Sonme of the uses for the
materials include the follow ng: soi | amendnment, soil aeration,
moi sture retention, soil stabilization, erosion control and repair,
growi ng medium decorative cover, and |and reclanation.

The products are sold in bulk or in bag either by weight or
vol une. Bulk materials generally are sold In quantities greater
than 2 cubic yards. Bagged products typically range fromone to
four cubic feet in size. Sources of these materials range fromthe
imediate vicinity of the narket to national distributors, as well
as inportation from Canada. Assuch, the price of each of these
products varies depending upon |ocation, availability, and season.

The uses and characteristics of the conpeting/conplenentary
products mentioned above are discussed in the follow ng
subsections. Wth the exception of the nutrient content |evels,
manufacturers rarely report or display the characteristics (i.e.
particle size, pH, elemental analysis) of their product, especially
when sold in bulk form Thus, characteristics presented in this
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Table 2-2

COVPETI NG COVPLEMENTARY PRODUCTS | DENTI FI ED
soils

- Topsoi |

-Pul veri zed topsoil
- Screened topsoil
-Fill dirt

-Ri ver-bottonsilt

Wod Products

-Bark mul ch
-Wod chi ps

O her Products

-Potting soils
-Custom soi | m xes

-Livestock manure and manure conpost
- Peat

-Livestock bedding and litter
-Perlite

-Vermculite




Table 2-3
COVPETI NG COVPLEMENTARY PRODUCTS W TH COWPOST

ol —¢

_ Degree of Conpetition 1/ Basi s of Use as
Mat eri al Conpet e Conpl ement Conpetition Conpl ement
Top Soi | XX X Organic matter M xed with topsoil
Porosity _ for specific
Moi sture retention applications
Fill Dirt -- X Conpost pl aced on
top of flpll dirt
Bark Ml ch and XX Moi sture retention
Wod Chi ps VWeed control _
Erosi on prevention
Potting Soils XX X Mbisture retention M xed for special
Porosity needs
Organic matter
Manur es X XX Porosity May be mixed with
Organic matter manur e
Peat XX X Mbisture retention M xed with peat and
Porosity ot her amendnments in
potting soil blend
Li vest ock Beddi ng X X Moi sture retention M xed with other

and Litter

(continued)

bedding materials
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Table 2-3 (cont.)

Perlite - X --

Vermculite -- X -

1/ X indicates one particular use.

XX indicates nmultiple uses.

Mxed with perlite
and other anmendnents
as potting soil

bl end

Mxed wth
vermculite and

ot her amendnents as
potting soil blend



report are based on average conpositions. The characteristics, of
course, vary depending upon the region and source of materials.

Soils

The types and characteristics of soils sold nationw de depend
upon the predom nant |ocal soil type and its expected use. In
general, three types of soils have been identified: topsoil, fill
dirt, and river silt. Topsoil may be pulverized and/or screened
dependi ng upon the range of particle size, uniformty, and degree
of purity from contam nation required by the buyer

| nformation regarding nutrient content, particle size, and
soi|l types was either unknown or not provided by conpost vendors
contacted during the study. Several vendors indicated that this
informati on may not be necessary since |large users of soils
visual ly inspect the product before sale.

Soils are sold in all areas. Soils are typically required by
the construction industry and | andscapers to increase the elevation
of an” area, to mnimze erosion, as a growh nmedium or as fil
material . Screened topsoil is nore readily available in the
I ndustrial and Northeast regions of the country. [ ndi vi dual
vendors can experience fluctuations in availability depending upon
their source of supply. Sone vendors |ocated within netropolitan
areas obtain soils for resale from excavati on conpani es. When
regi onal excavation activity is low, vendors may not be able to
meet the demand for soils.

Based upon qualitative information supplied by vendors, denmand
for soils depends upon two critical factors: time of year, and
econom ¢ devel opment activity. Demand for soils is greatest during
spring and autum, which tend to be the nost active construction
and | andscapi ng seasons. Seasonal demand beconmes nore pronounced
as one noves north and east across the United States. Econom ¢
devel opnent activity, as measured by construction and commerci al
i nprovenent activity, was nmentioned by all vendors as another
primary baronmeter of soil sales. Vendors in Georgia and Louisiana
stated that the demand for soil was |ow.

The prices of soils, by region, are presented in Table 2-4.
Prices vary dependi ng upon the distance fromthe site where the
soils are extracted, the anmount of physical processing desired by
the purchaser, and the quantity of soils purchased. Prices
indicated in Table 2-4 generally reflect local delivery of bulk
quantities (6 to 20 cubic yards) of soil

It is unlikely that conpost will replace soils in every
possi bl e application. Conpost can be used to prepare specialized
soil mxtures and thus displace only a fraction of the soi
typically used. Compost may be able to replace up to 20 percent
(by weight) of the soil.
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Table 2-4

AVERAGE PRICES FOR TOPSO L AND FILL DI RT (1989)

Regi on
Nor t heast
Bost on, MA
Hartford, CT

| ndustri al
Pi ttsburgh, PA

Sout h
Atlanta, GA

Bi rm ngham AL
Littl e Rock, AR
New Ol eans, U
Ri chnond, VA

M dl ands
Chicago, IL
Cl evel and, CH
St. Paul, M

Centr al
Boise, 1D
Kansas Cty, MO

Phoeni x, AZ
Pacific
San Diego, CA

Santa Cruz, CA

ocal

DO Do —O

rices are per

delivery
at site.

is for 40-pound bag.

is for one ton of nmaterial

i cked up

Pr oduct

Screened topsoi
Screened topsoi
Topsoi |

Topsoi | _
Screened topsoi

Shredded & screened

t opsoi | _
Screened topsoi

Fill dirt
Topsoi |
Topsoi |

Fill dirt
Topsoi |
Topsoi |

Topsoi |

Topsoi |

Screened topsoil
Topsoi |

Topsoi |

Pul veri zed topsoi
Topsoi |

Topsoi |

Topsoi |

Pul veri zed topsoil
Fill dirt

Screened topsoil
River silt

Screened topsoil

Amended t opsoi
Topsoil bl end
w/ conpost

Fill dirt

(generally
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$17.
$15.
$ 9.

$10.
$12.

$15.
$12.

$10.
$12.
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.00
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.00
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.00
.95
.50
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$11.
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Bark Mul ch and Whod Chi ps

Conpeti ng wood products include bark mulch, sawdust, and wood
chi ps. Wod products are used extensively by |andscapers and
homeowners to conserve noisture and for decorative purposes. In
addition, wood chips and bark mulch are used in stabilizing steep
sl opes and for rejuvenating soils severely disturbed by mning or
construction activities. Wod chips and bark mul ch reduce erosion
fromraindrop splash and protect new seedlings. Lastly, using wood
chips as a garden nmulch is reported to suppress plant diseases,
reduci ng the damage from nematodes (I).

The average conposition of hardwood and softwood sawdust is
provided in Table 2-5. As shown in the table, the nutrient val ue
of wood is relatively low  These materials should not be tilled
into the soil since significant anounts of nitrogen would be needed
to supplement that used by mcroorgani sms during deconposition and
this may tie up otherwise available nitrogen. Mst barks tend to
be acidic wth a pH between 4 and 5, although the pH increases
during the aging process. The cation exchange capacity (CEC) of
bark al so increases during deconposition. The CECis the total
anount of exchangeable cations that a soil (or soil amendment) can
sorb and is nmeasured in mlliequivalents per 100 grans of soil
Among t he exchangeabl e cations are sone of the required plant
nutrients. In addition, the soil can also sorb nonessenti al
cations and in essence retain heavy netals. Sawdust, which is
general |y reconmended to be conposted and aged prior to its use in
potting soils, has adequate CEC for sorption of cations. The
average bulk density and particle size of various growh nedia are
presented in Table 2-6

Sources of bark mulch include cedar, cypress, and pine. Bark
mulch can be nmarketed in various sizes to accommodate the
preference of the consuner. Dependi ng on the type and quantity,
retail prices for ba %ed bark nul ch can range from $1.70 to $5.00
per cubic foot. Bu prices for bark nmulch and wood chi ps can
range from $12 to $30 per cubic yard (see Table 2-7).

Based upon comments received during this study, the use of
wood chips by office park devel opers and residents is now in vogue
and has becone an inportant retail market in regions where soi
sal es have suffered due to an econom c downturn. Wod chips are
used as a protective mulch cover for the existing soil.

A percentage of the conpost made from yard trinmmngs wll
conPete directly with mul ches and wood chips. The exact amounts
wi | [ depend upon the type and degree of ProceSS|ng. Coarse size
reduction will result in the production of a material suitable for
either use as mulch and wood chips or a conposting feedstock



Table 2-5
AVERAGE NUTRI ENT COWPOSI TI ON OF WOCD

Ni t rogen Phosphor us
( Per cent (Per cent
wet wet
Wody Pl ant G oup wei ght) wei ght)
Har dwoods 0.20 0.03
Sof t woods 0.10 0.03

Sour ce: Follet, RH; L.S. Mrphy; and R L. Donahue.
I nc.

and Soil Anendnents. Prentice-Hall,
Adiffs, New Jersey.  1981.
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Pot assi um

(Per cent
wet

wei ght)

0.15
0.10

Fertilizers

Engl and



Table 2-6
AVERAGE BULK DENSI TY AND PARTI CLE SI ZE OF VARI QUS GROMH MEDI A

Bul k Density _ _
Mat eri al (Dry g/m) Particle Size
Pi ne Bark 0.12 2t o5 mm
0.21 0.5to 1 mm
0. 30 <0.5 mm
0.25 to 0.27 M xed
Peat Mbss
Fi ne 0.03 <10 mm 90% <6 mMm
Medi um 0.10 <38 mm 80% <6 mMm
Coar se 0.14 19 to 38 mm
Perlite 0.21 2t o5 mm
Vermculite 0.11 1to 2 mnm

Sour ce: Handrick, K and N. Bl ack.

: liaf
Plants and Turf. New South Wales University Press.
Kensington, NSW Australia.



Table 2-7
AVERAGE PRI CES FOR BARK MJULCH AND WOOD CHI PS (1989)

Regi on Pr oduct Price 1/ Delivery 2/
Nor t heast
Boston, MA Bark mnul ch $20. 00 D
Wod chi ps $30. 00 D
I ndustri al
Pittsburgh, PA Bark mul ch $14.00 P
Sout h
Atlanta, GA Bark mul ch $12.00 P
Bi rmi ngham AL Bark mul ch $20. 00 P
$3.99 3/ P
New Orl eans, LA Bark mul ch $20. 00 D
Ri chnond, VA Bark mul ch $16. 00 D
M dl ands
st. Paul, MWN Bark mnul ch $4.99 4/ P
Cedar chips $4.95 41 P
Central
Dal | as, TX Bark mul ch $25. 00 P
Pacific
Portland, OR Bark mnul ch $13. 00 D
Wod chi ps $12. 00 D
1/ Al prices given are per cubic yard unless otherw se
i ndi cat ed. _
2/ | ocal delivery (generally less than 10 nmiles) ;
P = picked up at site. _
31 Price stated is for one cubic foot.
41 Price stated is for three cubic feet.



Potting Soils

Because of difficulties experienced in obtaining natural soils
that neet detailed specifications, the horticulture industry began
seeking alternative mxtures for potting soils 40 years ago (2§y
The first feedstocks devel oped were based on m xtures of peat and
sand. Today, a variety of materials are used, including soils,
peat, clay, conpost, perlite, sand, sawdust, vermculite, and
verm conpost (which is made by worns) . Conpost maynot be able to
compete directly with potting soils. However, conmpost can becone
an ingredient 1n sone potting soils, e.g., used as an ingredient
conparable to peat in potting soils.

A variety of potting soils are comercially available using
different mxtures of these materials. As such, the price for
potting soils depends upon the conposition of the mixture, grade of
materials used, |ocation, and manufacturer. The current retail and
bulk prices for a variety of potting soils and soil mxtures are
provided in Table 2-8.

Li vestock Manure and Manure Conpost

Manures produced by confined donestic |ivestock Sincluding
poultry) were estimated at 990 mllion tons (dry weight) per year
in the md- to late-1970s (23). It was estinmated that approxi mate
ely 47 mllion tons (dry weight) of the manure were avail able for
cropland application: Quantities and tyBes of livestock manures
used for application on croplands in the U S. were estimaited to be
as follows: dairy cattle, 17 nmillion tons; beef cattle, 13 mllion
tons; swine, 11 mllion tons; broilers, 4 mllion tons; and |aying
hens, 3 nillion tons (24).

There may be some conpetition between conpost and manures.
The conpetition depends upon the conpost feedstock and the type of

manur e. | ncreased use of manures for agricultural purposes is
Fresently hanpered because |arge feedl ots generally may not be
ocated in the vicinity of cropl ands. Conpared to chenica

fertilizers, any cost advantage for |ivestock manure is elimnated
if long distance transport is required. Furthernore, nost |arge
feedlots are located in arid and sem-arid regions of the U S.
where insufficient croplands or pasturelands are available for the
appropriate application of manure (e.g., excess |oadings of
nitrogen can affect ground or surface water) . If the | evel of
nitrogen added to the soil is excessive, surface and/or ground
wat er may be negatively affected if runoff and/or |eaching problens
ensue.

_ Because of its nutrient value and organic matter content,
| ivestock manures enhance plant growh and crop production
Manures may be applied wet or dry. Direct application of wet or
dry manures should be done carefully in order to prevent negative
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Regi on

Nor t heast
Boston, MA
Hartford, CT

[ ndustri al
Newar k, NJ
Pittsburgh, PA

Sout h
Atlanta, GA
Bi rm ngham AL

M dl ands
Chicago, IL
St. Paul, M

Central
Phoeni x, AZ

Pr oduct

Peat
Potting soil 2/

Soil mx 3/

Manure conpost
Potting soil

Manure conpost
Peat noDSS

Peat hunus
Potting soil
Manure conpost
Manure conpost
Peat noDSS
Potting soil

4/
5/

Table 2-8
AVERAGE PRI CES FOR VARI QUS SO L AMENDMENTS (1989)

Price

$12.
$20.

$18.
Mushroom manure conmpost  $20

$10.
$30.
$ 3.

PP PP PR P AP
NOITWR NP O

LA
RGN
[$a =N

00
00

00
00

00
00
99

.99
.95
. 69
.99
.99

99

.49
.99

.95
.95

(conti nued)

Uni t

6 cu ft bale
1 cu yd

1 cu yd
1 cu yd

1 cuyd
1 cuyd
40 |1 b bag

40 I b bag

4 cu yd bale
40 | b bag

40 | b bag

45 | b bag

45 | b bag

1 cu ft

40 |1 b bag

1 cu yd
1 cu yd

Delivery 1/

WU TUTTUTTUTTUTO TUWTUVTO

U
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Table 2-8 (cont.)

Pacific
San Diego, CA Manure conpost $12.75 1 CU yd
Screened manure conpost  $14.00 1 CU yd
Santa Cruz, CA Proprietary mx $27.50 1 CU yd
Mishr oom conpost $12. 95 1 CU yd
Potting soil $ 2.00 1-1/2 Cu ft
Planting mx $ 2.00 1-1/2 Cu ft
1/ D = local delivery (generally less than 10 mles); P = picked up at site.
21 M xture includes soil, peat, and |eaf conpost.
31 M xture includes soil and |eaf conpost.
4 Steer nmanure.
5/ Sheep manure.
6/ M xture includes soil, leaf mulch, and sand.
11 M xture includes soil, river silt, and nmanure.

(wiwiwiwineiye)



inpacts on water quality. Studies conparing equivalent nitrogen
phosphorus, and potassi um applications fromlivestock manures and
chemcal fertilizers have denonstrated nore favorable results wth
manure in terns of yields (23), as well as reduced nitrate |eachin
(25)(26). It is explained that the addition of manure to the soi
Increases its concentration of organic matter, increases its
infiltration rate, and decreases its bulk density.

The conposition of |ivestock manures varies according to its
origin. In addition, the diet, type, and age of the aninal, and
storage conditions will affect the conposition of the manures. The
characteristics of nmanures from six types of l|ivestock aninmals are
presented in Table 2-9. As shown in the table, the density of the
manures is apgrOX|nateI¥ 63 pounds per cubic foot. Total solids
range from 8.6 percent for swine to 25 percent for sheep. Values
for volatile solids, biochem cal oxygen demand (BOD5), and chemi cal
oxygen demand (copjare also presented. Total kjeldahl nitrogen (a
method to determ ne the concentration of nitrogén) varies from 2.9
percent for horse manure to 7.5 percent for swi ne manure.
Phosphorus ranges from0.49 to 2.5 percent, as a percent of total
solids; potassium ranges from 1.8 to 4.9 percent. Approxinmtely 70
gercent of the nitrogen in unconposted manure is water soluble.

his is inportant for-water quality reasons since the nitrogen may
be nore | eachable to ground water and could negatively affect the
water quality.

The livestock manure sold at retail stores, or used by
| andscapers and horticulturists, is usually conposted, relatively
dry, and free of odors. Prices reported for conposted manure range
from$1.99 to $3.69 for a 45-pound bag. These conposted manures
have nitrogen, phosphorus, and potassium contents of 0.5 percent
(wet weight) each. Average prices for |ivestock manure conposts
are included in Table 2-8.

Conpost, particularly that produced from yard trimmngs, can
conpete with conposted or unconposted |ivestock manures. The
di spl acenent can be on a one-to-one ratio or in sonme instances only
a portion of the manures in order to take advantage of the
beneficial properties of both materials.

Peat

Peat is used extensively b% horticul turists, greenhouse
operators, and to a |esser degree by |andscapers and honeowners.
In 1988, 1.468 million tons of peat were sold and used in the US
(including .59 nmillion tons inported). The average sales price was
$18.14 per ton in bulk and $24.68 per ton in package or bale (27)

One of the nost inportant features of peat is its capacity to

absorb and retain water, and at the same tine mintain adequate
quantities of oxygen. It is valued as a substrate for the rooting
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Table 2-9

AVERACGE CHARACTERI STICS OF LIVESTOCK MANURES

Characteristics Dairy

Density (Ib/cu ft) 62.7

Total solids 10. 8-12.7
(% of raw nanure)

Vol atile solids 82.5
(% of total solids)

BOD 5 16. 6
(% oftotal solids)

COoD 68. 1
@wof total solids)

K el dahl nitrogen 3.4-3.9
(total)

Phosphorus as P 6.7-3.9

(% of total solids)

Pot assi um as K 2.6
(% of total solids)

NA = no data avail abl e.

Beef
63.0
11.6-12.8

85.0

23.0

95.0

3.5-4.9

1.6

3.6

Sour ce: Aaricul tural Engineers Yearbook

1981.

Swi ne
63.0
8.6-9.2

75.0-80.0

30.0-33.0

90.0-95.0

7.5

2.5

4.9

Sheep
NA
25.0

85.0

118.0
4.5
0. 66

3.2

Poul try
65.5
25.2

70.0

27.0

90.0

5.4-6.8

1.5-2.1

2.1-2.3

Hor se

20.5

80.0

0. 49

1.8



of slippings because it is free of weeds, diseases, and pests, and
it is readily penetrated by plant roots (22).

Peat is found in swanpy areas in cool climatic zones. It is
produced by inconplete deconposition of lant  matter by
m croorgani snms under wet, anaerobic conditions (22).

Peat is divided into the following nain categories (23):

Peat noss--mainly sphagnum and hypnum nosses. The fibers
aereadily identifiable because they have not been
noticeably deconposed. This is the nost acid, the nost
expensive, and the nost desirable of the peat nosses.

Reed-sedge peat--a mxture of residues fromreeds, sedge
grasses, and cattails.

Hunus peat--produced fromthe advanced deconposition of
hypnum noss and reed-sedge peat.

Mick soil--highly decomposed peat of any source, usually
mxed wth mneral soil, often sold as “topsoil."

The physical and chem cal properties of peat depend on the
speci es, degree of deconposition, and proportion of mineral matter
As shown in Table 2-6, the average bulk density of peat is 0.1 gram
per milliliter. Peat is divided into three main grades: fine
(with particle size less than 38 mllineters and 90 percent |ess
than 6 mllinmeters), nedium (with particle size less than 38
mllimeters and 80 percent less than 6 mllineters), and coarse

(Wth particle size greater than 38 mllineters). As stated
earlier, one of the nost inportant physical properties of peat is
its ability to absorb water. Commercially avail abl e peat can

absorb 15 to 20 tinmes its weight in water.

Tabl e 2-10 presents the chem cal characteristics of four
different types of peat. As shown, geat has a low pH (3.8 to 4.6)
and an ash content no greater than percent. Concentrations of
ni trogen, phosphorus, potassium and calciumare also presented in
the table. An ultinate analysis of peat indicates the follow ng
characteristics: carbon, 56.8 percent; hydrogen, 5.6 percent;
sul fur, 0.3 percent; and oxygen, 34.6 percent (28) .

Peat is usually distributed in bales or bags. The sizes of
the bags range from1 to 4 cubic feet (conpressed). Conmercially
avail able peat is often pH balanced (5.0 to 6.0) and is guaranteed
to be 98 percent root-free. Sphagnum peat npss is reported to have
a retail cost between $2 and $5 per cubic foot, depending on the
grade (see Table 2-8).



Peat Type Ash

Sphagnhum 1-2

Sphagnum 1-3
Eri ophorum

(cotton-grass )

Tri chophorum 1-4
(deer - grass)

Sedge- gr ass 2-8

Sour ce: Robi nson, D.W and J.G Lanb.

Academ ¢ Press.

Table 2-10

CHEM CAL CHARACTERI STI CS OF DI FFERENT PEAT TYPES
(Percentages on oven dry basis)

N P
0. 8- 0
1.2 0
1.0- 0
1.6 0
1.5- 0
2.0 0
1.5- 0
2.5 0

New YorKk.

2 - 24

K Ca pH
.01- trace- 0.07- 3.8
.04 0.03 0.21 4.2
.01- 0.01- 0. 14- 3.9
.05 0.03 0.25 4.6
.01- 0.01- 0. 14- 4.0
.05 0.05 0.21 4.5
.04- 0.02- 0. 14- 4.2
.07 0. 07 0. 36 4.6

Peat in Horticulture.
1975.




A high qual ity conpost made from yard trinmngs, for exanple,
or sone of its conponents, can be very conpetitive with peat, based
on noisture retention and porosity.

Li vestock Bedding and Litter

The increasing demand for aninmal products and by-products,
along with the marginal nature of certain tyPes of agricultura
operations, and diminishing availability of land for siting
| 1vestock operations, have resulted in a grow ng dependence upon
hi gh density ani mal housing facilities in which the animals are
cl osely confi ned. This dependence is especially w despread in
poultry and dairy cattle operations. The confinenment and high
density trends have engendered a heavy demand for beddi ng and
l[itter materials -- a demand that is increasingly difficult to
meet. The industries and activities that generated the residues
and other materials conventionally used as bedding have experienced
a sharp decline. Dwindling ~Supply , conpetition for these
materials, and transportation requirements conbine to render the
monetary cost of these materials prohibitively high in many cases.
Accordingly, there is a search for new materials worthy of serious
consideration for use as |ivestock bedding (e.g., recovered
newspapers and phone books)

A suitable beddin? material is one that is easy to handle and
has a high noisture holding capacity. It nust either be devoid of
pat hogens and toxic inorganic and organi c substances or have them
at or bel ow acceptabl e concentrati ons. It nmust be reasonably
available and priced. Additionally, the noisture content of the
material should not be so high as to cause it to adhere to the
animal or so low as to nake the material a source of dust. The
moi sture hol ding capacities of several potential bedding materials
are listed in Table 2-11. Oher materials that can supplenent the
list in the table are various conposts, whether derived from
livestock manure, yard trinmngs (see Table 4-2 for its water-
hol di ng capacity), or alnost any other organic material (obvious
exceptions are hazardous wastes)

At present, two uses of conpost in animal husbandry are as
Boultry litter and as dairy cattle bedding. Al t hough use as
edding in comrercial horse stables (renting and/or boarding
horses) could be a third use, findings made in an unpubli shed
survey reveal that the strong concern on the part of the stable
operators over the possibility of the exposure of the horses to
I sease transm ssion and/or toxic contamnants is a major obstacle
to the realization of that potential (29).

Dairy Cattle Bedding. In addition to having been a feature of
long standing in dairy cattle husbandry, bedding has becone a
necessity in free stall dairy housing facilities to keep the
animal s clean and confortable. Bedding absorbs urine and renders
manure easier to handle. As stated above, the absorption function
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MO STURE ABSORBI NG CAPACI TIES ( MACs)

Mat eri al
Peat Mbdss

Cat Straw, Bal ed,
and Chopped

M1l Sawdust,
Stored Uncover ed

Hay, Bal ed

Recycl ed Manure,
Wbod Shavi ngs
Beddi ng

Li ght Coarse
Sawdust, Stored
Under Cover

Wbod Shavi ngs,
Kiln-Dried

Peanut Hul | s,
Ungr ound

Heavy Fine
Sawdust, Stored
Under Cover

Sat ur at ed
Mbi sture Content
(% dry basis)

1,195.0
537.4

532.1

410.9

394.6

338.4
299.6

291.3

282.2

Table 2-11

OF SEVERAL LIVESTOCK BEDDI NG AND LI TTER MATERI ALS

MAC units/
unit total
solids
11.9
5.4
5.3
4.1
3.9

3.4
3.0

2.9

2.8

(conti nued)

Typi cal As-Stored
Mbi sture Cont ent
(% dry basis) MAC
13.6 10. 4
16. 8 4.5
309. 8 0.5
8.7 3.7
12. 4 3.4
38.5 1.8
4.7 2.8
10. 4 2.5
38.5 1.8
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Table 2-11 (cont.)

Sobel, A T.; D.C Ludi ngt on; and KimVan Yow. “Atering

Characteristics for Solid Handling by the Addition of Bedding.” Paper No. NA77-410
presented at 1977 Annual Meeting, North Atlantic Region, American Society of
,i\%;i?cul tural Engineers. University of New Brunswick, Canada. 31 ~August 3,

Dairy Manure

Sour ce:



makes water absorption capacity a key factor in evaluating
candi date bedding materials. Table 2-12 lists the absorption
capacities of a nore extensive collection of potential bedding
materials than listed in Table 2-11.

The reasons given above regarding the search for sources of
bedding material are particularly applicable to the dairy cattle
I ndustry. Hence, it 1s not surprising that conpost has becone a
| eadi ng candi date. Use of conpost as bedding material was
seriously explored as early as 1971 in a study on the role of
conposting in a conprehensive study of management and utilization
of manure from high-density cow housing facilities (30) (31). An
interesting feature of this study was the gradual replacenent of
the original bedding material wth conposted manure, such that
eventual |y conposted nmanure becanme the sole bedding material. The
forced air (static pile) conposting nethod was used. It was
determ ned essential that the manure bedding be renoved from the
stalls as soon as its noisture content reached 70 percent. In
addition, 70 percent is the highest noisture |evel at which the
forced aeration system could be successfully used.

I n recent years, hydraulic manure managenent (i.e., periodic
flushing and transport) has become commonpl ace in dairy housing
sani tation. Solids separated fromthe resulting manure slurries
can be conposted and the liquids either are ponded or subjected to
treat ment. Separation generally is done nechanically, i.e., by
nmeans of screens (32). conposting usually is by one of three
nmet hods, namely, forced aeration (“static pile”) , turned w ndrow,
or “natural aeration" (33) (34). (“Natural aeration” involves
stacking the material in windrows and allowing air to diffuse
W t hout assistance into the piles.)

The possibility of transm ssion of disease-causin% or gani snms
between animals through the use of conposted manure as bedding was
investigated by Censon University in 1978 to determ ne surviva
rates of pathogenic organisms and the tenperature increases in the
conmposting piles (34). The piles were sanpled every four days.
Results indicated a sharp decrease in nunbers of streptococci and
sal nonel | a. The drop in pseudononades and coliforns was | ess
steep, and the nunber of staphylococci remmined fairly constant at
an infectious level (i.e., 10,000 staph/gram after an initial
drop. In all cases, tenperature played a significant part.

A major question is the effect of conpost bedding on the
i nci dence of udder infections, especially nmastitis. The authors
state that it is generally believed that bedding materials are
second to the mlking nmachine in terns of exerting a major
influence on the type of bacteria infections that are found in the
udder. Past data justify the conclusion that the type of bedding
may affect the bacterial populations on the teat skin. The authors
found no significant difference in bacteria counts between teats
and mlk of animals bedded on conposted dairy manure and cl ean
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Table 2-12
WATER ABSORPTI ON CAPACI TY OF LIVESTOCK BEDDI NG MATERI ALS

Pounds of Pounds of
Vater Per Vater Per
Pound of . _ Pound of
Beddi ng Materi al Beddi ng Beddi ng Materi al Beddi ng
Barley straw 2.10 Sand .25
Cocoa shells 2.70 Sugar cane bagasse 2.20
Corn stover (shredded) 2.50 Vermculite 3.50
Cor ncobs écrushed or ground) 2.10 VWheat straw (I ong) 2.20
Cottonseed hulls 2.50 (chopped) 2.95
Flax straw 2.60 Wood
Hay (mature, chopped) 3.00 Dry fine bark 2.50
Leaves (broadl eat) 2.00 Tanni ng bark 4.00
(pi ne needl es) 1.00 Pi ne chips 3.00
Cat hulls 2.00 Sawdust 2.50
QCat straw (long) 2.80 Shavi ngs 2.00
(chopped) 3.75 Needl es 1. 00
Peanut hulls 2.50 Har dwood chi ps 1.50
Peat noss 10. 00 Shavi ngs 1.50
Rye straw 2.10 Sawdust 1.50

Sour ce: Ensminger, ME Dairy Cattle Science. Interstate Printers
Publ i shers, Danville, Illinois. 1990.



rubber mats. Thus, there appeared to be no direct relation between
beddi ng and udder infection. The critical factor is good
managenent. If cows are well cared for, if the mlking process is
per f or med properly with effective sanitation practices and teats
dipping, and if free stalls are cleaned periodically, mastitis
infection would be m nimal. In general, the type of bedding
appears to have no direct relationship to incidence of udder
infections, if good management practices are observed (34)

Poultry Litter. The use of conpost as a poultry litter can be
traced back to the 1950s L35). At that time, the “deep litter” (or
“thick litter”) approac in poultry husbandry was strongly
recommended by its users and was fairly wdely used’in the U 'S. and
t he Net herl ands.

~In the deep litter nmethod, hens and chicks are left on a 12-to
20-inch thick layer of organic matter such as straw, corn cobs,
wood shavings, horse nmanure, pea bedding, or Compost. The birds
spend their entire life on this bedding. Provi ded that an
i ntensive bacterial flora generating heat develops in the |ayer,
and the layer is properly maintained, the bedding may be used for
3 to 4 years without renewal . |f necessary, the %edd|ng | ayer can
be turned (aerated) or fresh organic natter may be mixed wth it.
Anong t he several advantages attributed to the use of this approach
are a healthier flock and sonewhat greater gain in body weight.
Apparently, the birds develop an inmmunity against coccidiosis.

In the years that followed, the use of litter (not necessarily
the deep litter approach) has continued to be an inportant feature

in the production of broilers and turkeys. Sawdust and wood
shavi ngs became the material nost commonly used because it is clean
and, wuntil recently, it was the cheapest in nost situations

However, the dw ndling availability of bedding and litter materials
and search for other materials discussed above have brought about
a renewed interest in the use of conpost for poultry litter

In three experinents involving a total of 33,920 broilers, the
utility of conposted municipal garbage (CM5 as broiler litter was
eval uated (36) . The conpost was obtained from two sources, nanely
aerobical |y digested CMG and wi ndrow processed CMG.  They were each
conpared to a wood shavings control. Broilers reared on CMG
conpost were respectively 31, 12, and 44 grans heavier than those
reared on the wood shavings control. Feed efficiency was al so
inproved. However, the type of litter treatments had little or no
effect upon other production or carcass characteristics. Judging
from the few published reports, select trace elements and pestijcide
levels in CMG litter and tissue as conpared with wood base litter
were generally within previously reported levels. Exceptions were
high nercury, lead, chromium and nickel in CMG litter. Additiona
research woul d be necessary for quantifying the significance of the
hi gh | evel s.



If the views of one study are taken as being typical, the
outl ook for conpost as litter material for turkey houses had become
much | ess hopetul by 1990 (37). Their objection is that birds
produced on litter were somewhat dirtier than those grown on
shavi ngs. This dirtiness would add nore production costs .
Moreover, recycled litter could not be expected to satisfy
conpletely the bedding requirement for a given operation, because
of a 15-20 percent loss in volume during the conposting process.
This study concludes that nore work nust be done before conpost can
be recommended for use as bedding materi al

~ An idea of the dinensions of the bedding use for conpost in
¥a£;ou§ fgultry managenent schenmes may be gained fromthe data in
able 2-13.

O hers

Among the other soil anendments available in the narket are
vermculite, perlite, and verm conpost. These materials are mainly
used as additives for potting mxes, although they are relatively
expensi ve. A brief description of each of these materials is
provi ded bel ow.

Perlite. Perlite is a porous siliceous material produced by
the rapid heating of natural volcanic glass to 1,200 degrees
Celsius. It is conpletely inert, wthout anY buffering capacity,
and no nutrients. Perlite is used primarily in potting m xes,
because it has a simlar water-holding capacity to Peat. As shown
in Table 2-6, the bulk density of perlite is relatively |ow
Conpost can be used with Ferlite and ot her anendnents for speci al
potting soil blends. Perlite retails for approxinmately $7.20 for
a 4-cubic foot bag. In 1988, 49.3 thousand tons of perlite were
sold and used as horticultural aggregates (includes fertilizer

canﬁers%, at an average price of $30.65 per ton of all perlite
sold (27)

Vermiculite. Vermculite is a flaky mneral with a plate-Iike
structure that occurs naturally. The raw mneral is crushed,
ﬁraded, and then rapidly heated to 1,000 degrees Celsius. Rapid

eating results in particle expansion (exfoliation) to severa
times its original size. The density of the exfoliated vermculite
is simlar to peat (see Table 2-6). Conmpared to perlite,
vermculite has a greater capacity to hold water, but has a | ower
air-filled porosity (i.e., the space between the particles) (38).
This is due to its plate-like structure. Vermculite provides sone
magnesi um and potassium to plants. Conpost can be used with
vermculite and other amendments for special potting soil blends.
It is reported b¥ those interviewed that vermculite costs between
$5.75 and $6.75 for a 4-cubic foot bag, depending on the grade. In
1988, 71.4 thousand tons of exfoliated vermculite were sold and
used in agricultural applications (i.e., for horticulture, soil
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Table 2-13

BEDDI NG USE PER POULTRY MANAGEMENT SCHEME

System Type
Broiler - System1
Broiler - System 2

Turkey - System 1

Turkey - System 2

Sour ce:

System Descri ption

Hen

Tom

Hen

Tom

Pounds of Shavi ngs

Used Per

Bird

Pr oduced

5.5 Flocks per Year

Annual  eanout

6.0 Flocks per Year

1/3 d eanout
Conmpl ete O eanout
Every 2 Years

5.2 Flocks per Year

Br ooder House
Cl eaned After
Every Fl ock

G owout House

C eaned Annual ly

4 Fl ocks per Year
Brooder House

C eaned After
Every Fl ock

G owout House

C eaned Annual ly

5 Fl ocks Annual |y
Br ooder House

Cl eaned After
Every Fl ock

G owout House

C eaned Annual ly

4 Fl ocks Annual |y
Br ooder House

Cl eaned After
Every Fl ock

G owout House

C eaned Annual ly

Annual |y

Br ooder
G owout

Br ooder
G owout

Br ooder
G owout

Br ooder
G owout

Safley, L.M, Jr.

and T.A. Carter.

as Bedding Materials for Broilers and Turkeys."

Conposting Poultry Litter - Economics and Marketing Potential
of a Renewab North Carolina Agricultural

Research Service,
North Carolina.

e Resource.
1990.

2 - 32

0.6

0. 26

House 2.33

House

House 3.
House 2.
6

o o1ol

House
House

House .
House _5.00
13. 00

“Use of Conposted Litter

Chapter 6 in

North Carolina State University, Raleigh,



conditioning, and as a fertilizer carrier) at an average price of
$221 per ton of all exfoliated vermculite sold (27).

Verm conpost.  Verm conpost is produced fromthe castings of
eart hwornms that feed on organic materials. H storically, only
limted quantities of verm conpost have been avail able. Increased
quantities of the product are expected for the future. Analysis of
verm conpost produced from swi ne manure contained the follow ng (on
a dry weight basis): 4 percent nitrogen, 3.9 percent phosphorus,
0.9 percent potassium 6.3 percent calcium 2.0 percent nagnesi um
and 2.3 percent iron (38).
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Chapter 3
COVWPOST USES AND MARKETS

Successful nmarket devel opment of conpost includes three main
requi renents: 1) Produ0|ng a consistent quality and quantity of
conpost; 2) identification of a use or uses for the product; %%
identification of potential users (i.e., mrkets) ; and ‘
acquai nting prospective users with the compost and its uses. This
chapter discusses the first two of these requirenents, nanely uses
and markets for the conpost products.

COMPGST  USES

The utility of conpost as a soil amendnment has |ong been
recogni zed. The greatest benefit of conpost is its organic matter
content. Following its incorporation into the soil, conpost can
improve the soil’s texture, water retention, and aeration capacity.
Conpost also contains nutrients that can be hel pful in plant
producti on. The effects of conpost use on the biological,
chenical, and physical properties of soil, as well as on crop
yields, are summarized below (1)-(10):

Conmpost enhances the biological properties of soil by:
enhancing the devel opment of fauna and m croflora;
rendering plants less vulnerable to attack by parasites;
Spgnnting faster root devel opnent of plants.

Conmpost enhances the chem cal properties of soil by:

I ncreasing nutrient content;

turning mneral substances in soil into forns avail abl e
to plants; . _ _ _

regul ating mneral i nput, particularly nitrogenous
compounds;

serving as buffer in making mnerals available to
plants; and _ _
providing a source of mcronutrients.

Conmpost enhances the physical properties of soil by:

inproving soil texture; _

increasing water retention capacity;

improving soil infiltration

I nproving resistance to wind and water erosion
i nproving aeration capaC|tY;

i nproving structural stability; and
stabilizing soil tenperatures.
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Conmpost enhances crop yields by:

roduci ng hi gher yields; and
|;)nhi biting weed growt h.

Al t hough servin% as a soil amendment is a principal use for
conpost, it can also be used in other applications including: 1) as
a mulch to |l essen evaporation and inhibit weed growmh; 2) as a top
dressing to inprove the appearance of soil and di scourage weed
growth; 3) in hydronulching for use in erosion control and
reforestation projects; 4) as bedding for dairy cattle and poultry
litter; and 5) as a landfill cover.

Composts fromdifferent types of organic materials (e.g., yard
trinmngs, other nunicipal organics, and |livestock manures) have
different characteristics and, therefore, the uses for these
products can differ. Typically, segregated yard trimmings have a
more consi stent conposition than mxed MSW Consequently, conpost
fromyard trinmngs generally has a nore consistent quality than
that from m xed MSW

COVPOST MARKETS

Consi stent product quality is ?enerally consi dered to be the
nost inportant of the factors affecting the marketability of

conpost . Regardl ess of the type of conposting operation, the
quality of the product is a function of the biological, chemcal
and physical characteristics of the product. Bi ol ogically; the

product should be sufficiently nmature; have a high concentration of
organic matter; be free from pathogenic organi sns; and shoul d
contain no active weed and plant seeds. Exanpl es of desirable
chem cal characteristics are: available nutrients (NPK); m ninal
level s of heavy netals, PCBs, PCP, and pesticides and herbicides;
and low salinity. Exanpl es of pleasing physical characteristics
are uniformparticle size; absence of visually identifiable
unwant ed substances (e.g., glass shards, bits of plastic, pieces of
metal) ; a noisture content |ess than 50 percent; a dark col or; and
a pleasant earthy odor.

In the absence of a conplete nationwi de survey, no attenpt was
made to quantify the full market potential for conpost since this
woul d depend on: type and anmpbunt of materials conposted; type,
nunber, and size of conpost users; existing and new conpost
mar kets; conpost quality; etc. I nformation on current |evels of
uses for sone of the conpeting/conplenentary products is provided
in Chapter 2. These figures are not available for all of these
products since they may be produced and marketed |ocally.

Because of the beneficial characteristics of conpost, the
product can be used for many different applications-. ‘ These
Include: agriculture, grounds maintenance Fe.g., gol f courses,
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ceneteries, and athletic fields), highway construction and
mai nt enance, hydronul ching, industrial and commercial property
| andscapi ng, bare roots nurseries (i.e., only deal with a dormant
stock and sold without growing mediun) , forest seedling nurseries
and reforestation, sod farming, land reclanation, landfill cover
parks and recreational areas, and residential |andscaping and
gar deni ng.

. These applications can be broadly grouped into the follow ng
five primary nmarket segnents:

agriculture;

| andscape industry;
nursery industry;
publ i ¢ agencies; and
residential.

Various |ocal and national organizations and groups represent
these users, e.g., agricultural extension services, farm bureaus
soil and water conservation districts, |andscape architect and
contractor institutes, bark and soil supply associations, public
works officials, and garden clubs. These types of organizations
represent key target groups to involve to stinulate conmpost use by
t heir menbers.

Uses of different types of compost in each market segment are
constrained by that narket's particular requirenents for quality,
conposition, and appearance, as well as by applicable regulations.

Agriculture

The agriculture industry is the largest potential nmarket for
conpost . Agriculture, however, remains the nost difficult to
penetrate. In general, given their experience and w despread use
of chemical fertilizers, farners would need to be convinced through
field denonstrations and tests of the benefits of using conpost
(e.g., affects on costs, «crop yields, soil structure, soil
fertility, soil erosion) as well as the quantities of conpost to
apply, and the timng and method of application. However, in some
parts of the countrr there are agricultural communities whose
farmng traditions differ and where l[arge anounts of organic matter
are incorporated into the soil. A so, there is an increasing trend
to organic methods of farm ng which should increase the demand for
organi c-based soil amendnents, such as conpost, for use in
agriculture. In addition, there is an increasing awareness that
soil fertility is dependent upon nmaintaining a sufficient anount of
organic matter in the soil. Compost is an excellent source of
?rg??ic)natter for maintaining soil fertility and reducing erosion

10) (11).

Studi es have shown that the sustained application of conpost
has beneficial effects that include favorable soil pH, higher crop
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yields, increased organic matter, increased water retention,
I ncreased cation exchange capacity (i.e., ability of the soil to
sorb nutrients, as well as heavy netals and other substances) ,
enhanced supply of plant nutrients, and inproved tilth. Primary
and secondary plant nutrient levels were increased significantly
due to the long-term application of mxed mswconpost to field
plots in Johnson City, Tennessee (3). Sone of the problens that
need to be overcome to develop the agriculture market for conpost
are its availability, consistency in conposition and nutrient
content, ensurin% | ow | evel s of potentially toxic substances,
effectiveness of bulk application, effectiveness of distribution
methods, information on its contribution to crop yields and soi
fertility, cost, and acceptance by farmers.

Landscape | ndustry

The landscape industry, including |andscape service conpanies,
uses large anpunts of soil amendments: bark or barkdust,
particularly in the Pacific Northwest, is frequently used as a top
dressing; topsoil is used for new planting; and conpost is used as
a soil anmendnent. Soil with poor physical properties can be
significantly inproved by the correct use of conpost. Resear ch
conducted by the USDA and by Rutgers University has shown that the
use of conpost conbined with chemcal fertilizers produces better
turfgrass than when using the fertilizers alone (10).

Conmpost is not expected to conpletely displace bark as a top
dressi ng because of the decorative appearance of bark. Areas of
new planting could benefit fromthe use of conpost to inprove the
quality of existing soil rather than replacing the soil with

topsoil at a potentially higher cost. The results of previous
studi es show that |andscapers are aware of the benefits of conpost
produced from organic materials (2). However, | andscapers have

expressed concern that conpost fromyard trinmmngs nmay contain
harnful amounts of viable seeds, herbicides, and pesticides.
Following proper conposting procedures, making results of
| aboratory tests denmonstrating the safety of yard trinm ngs conpost
avai l able to | andscapers should alleviate these concerns. O her
factors affecting the use of conpost in the | andscaper industry
i nclude product availability, distribution channels, and cost.

The commercial |andscape industry operates such that the
materials used should, at a mnimum neet the specifications of the
| andscape architect or inspector

Nursery I ndustry

Simlar to the |andscape industry, the potential for using
conpost in the nursery industry is greatly dependent on the econony
and the housing industry. Home sales have a direct effect on the
demand for nursery products (2). In addition, quality of the
conpost product, as well as its availability, distribution
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channel s, and cost, can have an inpact on the utility of compost in
the nursery industry.

Use of conpost in potting mxes helps to retain water, inprove

soil texture, and Provide nutrients. Rel atively inexpensive
conpost could be a favorable alternative to the nore expensive,
oftentimes inported, peat currently used in many areas of the

country. To displace peat in any quantity, |aboratory analyses and
field tests would need to be conducted to denonstrate the benefits,
safety, and reliability of conpost for use in potting m xes.

Bare roots nurseries offer excellent potential for the use of
conpost.  Qther potential markets in the nursery industry include
forest seedling nurseries, greenhouses, and Christmas tree farns.

Publ i c Agencies

Public agencies have the potential to use both high-quality
and low quality conposts. Hi gh-quality compost can be used i n
areas where humans and/or animals may conme in contact with the
materials (e.g., parks and playing fields). A lower-quality,
relatively stable conpost nmay be suitable for |and reclamation
fill material, and landfill cover.

A study conducted by the City of San Jose identified uses
where the demand for conpost could be increased or created by the
Gty (12). Anong the uses are:

parks and redevel opnment;

weed abatenment on public |ands;

| and upgrade; and

roadway maintenance and nedian strip |andscaping.

The use of conpost in parks is mainly as a turf builder and
mai ntai ner. Conpost hel ps naintain proper turf conditions on |ands
of high use such as recreation areas. Wed abat enent can be
achi eved by using coarse conpost that has |ow water retention
Vacant public lands can be upgraded w th the addition of hi gh-
quality conpost. Upgraded land requires less water to irrigate,
has an increased resale value, and the quality of the soil is
I ncreased. The land can then be used for community gardening or
| eased to conmercial nurseries. Canost may be used in | andscaping
to control weeds and inprove soil conditions, and also as a
landfill cover. An additional use can be in |andspreading for
recl amati on prograns. Some of the Dbeneficial effects of
| andspreading include a nore favorable soil pH and increased
organic matter and nutrient levels (3).

Resi denti al

~ The residential segnent represents a substantial market for
soi | amendnents. In order to market conpost successfully to the

3 -5



residential sector, the public needs to be informed about the uses
and benefits of conmpost, especially with the growing interest in
organic %srdenin% (13) . A marketing study conducted in Portland,
Oregon showed that people are concerned about the safety of using
compost (2). Sone of the concerns nost frequently nentioned were:

di sease transm ssion;

contam nation, chemcals, hazardous waste;
harnful to children or pets;

harnful to plants;

di sli ke of garbage in yard;

odor s;

i nsect s;

heal th concerns; and

appear ance.

To the extent that these types of concerns or perceptions hanper
conpost narket devel opment efforts, they should be addressed (see
Chapters 5 and 6).

Results of the Portland marketing survey showed that of those
i ndi viduals not currently using conpost, nore would be willing to
use conpost made fromyard trinmngs (45 percent) than from m xed
MBW (38 percent) (2). The amount of conpost that the residential
segnent 1 ndicated they would use would be |argely dependent upon
public education and the abilitxlof the facility to produce a
product that was of consistently high quality. Qther factors that
can affect the quantities of soil anmendnents used are their use
regul ations, distribution channels, distribution form (bulk or
bag), availability, cost, population growmh, the econony, and the
vitality of the housing industry. Additionally, areas with a large
percentage of single-fam |y homes generally have a greater demand
for soil anmendnents than areas of high-density housing. Public
awar eness of the benefits and limtations of conpost will affect
how much conpost the residential sector will use.
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Chapter 4
FACTORS PERTI NENT TO DEVELOPI NG COVPCST MARKETS

| NTRODUCTI ON

This chapter exam nes factors that should be considered when
devel opi ng and/ or expandi ng conpost markets. Pertinent factors are
speci fications for conpost labeling, testing requirenents,
distribution nethods, and policies such as guidelines or
regEIatlons, whi ch af fect devel opi ng and/ or expandi ng conpost
mar ket s.

COVPOST SPECI FI CATI ONS

Conposting research and experience gained in produci ng and
devel opi ng markets for compost show that consistent quality is very
important to its marketability. Conpost quality can be defined by
a set of specifications. However, rigorous sets of specifications
have not been uniformy devel oped for conposts and soil amendnents,
in general. A few State agencies, the U S. Governnent, and other
countries have devel oped or proposed regulations to control the use
of soil amendments for specific applications produced from
different conposted organic materials.

Rel evant experience and information found in the literature
denonstrate that specifications for soil amendnents could include
a nunmber of parameters fromthe following list, sone of which are
over | appi ng:

organic matter content;

wat er - hol di ng capacity;

bul k densitg;

size distribution (i.e., particle size) ;
nutrient content;

| evel of non-toxic substances;

| evel of potentially toxic contam nants;
concentration of weed seeds;

seed germnation and root elongation
soluble salts;

ratio of available carbon/nitrogen

pH ;

color; and

odor.

The level of inportance of these paraneters to the nmjor conpost
mar ket users discussed in Chapter 3 is provided in Table 4-1.



Table 4-1

LEVEL OF | MPORTANCE OF COWPOST QUALITY PARAVETERS FOR VARI QUS USES 1 /

Par anet er Agriculture Landscaping Nursery Public Resi dent i al
Agencies 2 /

Organic Matter

Cont ent 2 2 1 2 3
Wat er - Hol di ng

Capacity 2 2 2 2 2
Moi sture

Cont ent 3 1 1 2 1
Bul k Density 2 2 1 2 1
Porosity 1 1 2 1 1
Particle Size 2 2 3 3 2
Nutrient Content 2 2 3 3 2
Non- t oxi ¢

Subst ances 3 3 3 3 3
Heavy Metals 2 2 3 3 3
Toxi ¢ Substances 3 3 3 3 3
Pat hogens 2 3 2 2 3
Weed Seeds 1 3 2 3 3
Soluble Salts 3 3 3 2 3
Maturity 2 2 2 3 3
pH 2 1 3 2 2
Col or 1 3 2 2 3
Qdor 1 2 2 2 3
L Ranki ng: 1 -- less inportant; 2--inportant; 3--very inportant.
2/ These may change dependi ng upon end use, e.g., athletic field versus

landfill cover.

(conti nued)
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Organic Matter Content

One of the keys to soil fertility is its organic nmatter
content. As a result, plant growth is inproved. As discussed in
Chapter 2, adding organic matter to the soil also inproves its
ability to retain moisture and w thstand droughty conditions.

Wat er - hol di ng Capacity

The structure and texture of a soil anendnent play an
inportant role in the capacity of the soil to retain noisture. The
wat er - hol di ng capacity of a soil is primarily a function of the
concentration of organic matter and clay content of the soil

The water-holding capacity of conpost and other soil
amendnments is indicated by the data in Table 4-2. Increasing a
soi's wat er - hol di ng capacity can pronote plant growth and help it
wi t hstand drought conditions.

Bul k Density

Bul k density of nmaterial is a measure of its weight per unit
volune, e.g., pounds per cubic yard. The bul k density of soil
amendnents should not be specified wthout referring_to t he
noi sture content at which the nmeasurenent was nade. isted in
Table 4-3 are the bulk densities of some soil anmendnents reported
in the literature. |If soils are too dense, i.e., too conpacted,
seedl ings may not energe and root growth will be inpaired. Adding
organic matter will reduce the soil’s bulk density and inprove
pl ant grow h.

Size Distribution

_ The size distribution of soil anmendnent particles has an
i npact on the storage, packaging, distribution, and utility O the

product.  The size distribution of the individual particles that
constitute a particular type of soil defines the texture and,
therefore, affects the productivity of the soil. Texture

deternmines porosity, perneability, and other paraneters that are
i mportant for plant production

The size distribution of the particles that make up a soi
amendnment depends upon whether, and to what extent, the material is
subjected to size reduction, as well as the type or degree of
processing (including pre- and post-processing). is iIs
especially true with an anmendment produced from yard trimm ngs,
MSW or forest by-products. Size distribution is inportant to the
user -- sone users demand smaller particle sizes than others. The
results of size distribution analyses conducted on yard trinmm ngs
conpost are presented in Table 4-4.



Table 4-2
WATER- HOLDI NG CAPACI TY OF VARI QUS SO L AMENDVENTS
Wat er - hol di ng Capacity

Arendnent (percent dry weight)
Quartz sand 28 1/

G ay |oam soil 44 |/

Yard trinm ngs compost 110 1/ 2/
Yard trinm ngs compost 115-138 3/

Peat noss 1,057 1/

2/ Results of Portland' s quarterly testing program

Sources: 1/ Portland Metropolitan Service District. A User's
Quide to Yard Debris Conpost. Portland, O egon.

June 1989.
3L Sound Resource Managenent Goup, Inc. Cedar G ove

Conpost: User’'s Quide for Landscape Professionals.
Prepared for Seattle Solid Waste Utility. 1991.




Tabl e 4-3

BULK DENSI TI ES AND MO STURE CONTENTS
OF VARI QUS SO L AMENDMENTS

Bul k Density Moi st ure Cont ent
Mat eri al (I'b/cu yd) (percent)
Redwood sawdust 200- 350 10- 15
Wod chi ps 400- 600 15- 20
MSW conpost 500- 700 25-35
Yard trinmm ngs compost 700- 800 30- 50
Bi osol i ds conpost 900-1, 100 25-35




Table 4-4
S| ZE DI STRI BUTI ON OF YARD TRI MM NGS COWPOST 1/
Screen Size: /3" 1/4" 1/ 5" 1/10” 1/ 25" 1/ 50"
Percent Passi ng: 95 85 78 60 34 20

1/ Results of Portland's quarterly testing program

Sour ce: Portland Metropolitan Service District. A User's Cujide
to Yard Debris Conpost. Portland, Oegon. June 1989.




Nut ri ent Content

A top quality conpost contains appropriate concentrations of
nutrients for a given use. The nutrients nust be in a chem cal
formso that they can be used by plants. Mjor plant nutrients are
nitrogen, phosphorus, and potassium (N, P, K). M nor pl ant
nutrients (1.e., mcronutrients) include copper, manganese, 1ron,
and boron. Exanples of the concentrations of nutrients found in
conpost and in sone conpeting/conplenentary products are presented
in Table 4-5. Nutrient |evels can be suppl enented by bl endi ng
conpost with higher nutrient sources (e.g., dried blood, bone neal,
and inorganic fertilizer)

Level of Non-toxic Substances

The presence of sone non-toxic substances may be consi dered
contam nants. These substances can be objectionable due to reasons
of public health and safety (e.g., glass shards) , environnental, or
aesthetics (e.g., bits of plastic). The level of these substances
consi dered acceptable will depend on applicable conmpost standards
and conpost uses and users.

Level of Potentially Toxic Substances

Conmposted yard trinm ngs, nunicipal organics, mxed MSW and
bi osolids may contain substances that can be toxic to plants,
animals, and humans. Some of these substances are toxic in very
smal | concentrations. On the other hand, certain elenments and
conpounds not only are tolerated, but also are required by plants.

Exanpl es of the concentrations of heavy netals and other
potential Iy toxic conpounds found in conposts fromyard trimm ngs
and gixed MBW (i ncluding with biosolids) are presented in Tables 4-
6 and 4-7.

The data in Table 4-6 show that, with mnor exceptions, the
ard trinmngs conpost tested had the |owest concentrations of
eavy netals. Although the information for m xed MSW conpost is

the result of only one test, it shows that the material had
relatively higher concentrations of sone netals. In particul ar,
m xed MSW conpost had the highest concentrations of cadm um |ead,
magnesi um cal cium sodium iron, and alum num The concentrations
of nmetals in conpost nade from m xed MSW and bi osolids were, for
the nost part, higher than the concentrations in yard trinmngs
conpost (see Table 4-8 for a list of various State standards on
heavy nmetal and PCB concentrations for conpost uses).

| nformati on on pesticides, herbicides, and other potentially
toxi ¢ compounds is shown in Table 4-7. The data show that the yard
trimm ngs conpost contai ned some or ganophosphorus conpounds and
chlorinated hydrocarbons. As conpared to yard trinmngs conpost,
relatively high concentrations of PCBs were found in conposts made

4 - 8



Tabl e 4-5

EXAMPLES OF NUTRI ENT CONTENT LEVELS IN COVWPOSTS AND SELECTED OTHER SO L AMENDMVENTS
(Percent dry weight )

Cjéeaf
nmpost
(West chest er
Nut ri ent Peat 1/ Sawdust 1/ Bark 1/  Vermiculite 1/ County, NY) 2/
Ni t rogen 0.62
Nitrate 0. 004 0.02
Anmoni um 0.01 0.00
Phosphor us 0.11 0. 006 0.011 0. 06 0.04
Pot assi um 0.04 0.09 0.11 0.23 1.11
Sul f ur 0.23
Cal ci um 0.18 0.12 0.52 1.84
Magnesi um 0.06 0.01 0.01 0. 59
Copper ND
Manganese 0.0374
[ ron 2.67
Bor on 0. 0015
Zinc 0. 0082

(continued)
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Nutri ent

Ni trogen
Nitrate
Ammoni um

Phosphor us

Pot assi um

Sul fur

Cal ci um

Magnesi um

Copper

Manganese

I ron

Bor on

Zinc

1 [ oo N
re ST T T~

OCOOOCOOO OO0OO0OOo

Yar d
Trimm ngs
Conpost

(Portland,
Oregon) 3/

. 0002-0. 0008
. 0003-0. 0052
.0085-0.0171
. 2062-0. 3756

.2504-0. 4726
. 0566-0. 0920
. 0002-0. 0006
. 0066- 0. 0300
. 0100-0. 0412
. 0000-0. 0001
. 0016-0. 0042

Average of five sanples.
Results of Portland's quarterly testing program

Based on two sanple sets taken at 11 sites In each of two
Tested at 30-day intervals frominitial
Sol ubl e nitrogen ranged between 0.3-0.8%
I ndicates tests were not conducted.

Table 4-5 (cent. )

“Yard
Trimm ngs
Conpost

(Twin Cities,
M nnesota) 4 /

COoooo

0.57-2.14

(continued)

Yard
Tri nm ngs
Conpost
(Seattle,
Washington) s/

1.3-1.5

z/
A

~

.50
.12

.15
.19
. 0004-0. 0006
. 0144-0. 0158
. 0288-0. 0310

. 0078-0. 0094

o OO

oo [ e)
=~ 1w

5-
3-
4-
5-

o Ooo

M xed
VBW
Conpost
(Fillnore Co.,
M nnesota) 6 /

1.08

.35
76
.49
60
58
02
03
.32

.10

RPOOON oo

years.
curing through maturity (90 days).



Table 4-5 (cont.)

Sour ces: 1/ Portland Metropolitan Service District. A User's Guide to Yard Debris
Conpost . Portl and, Oregon. June 1989.

20 Richard, T. and M Chadsey. Croton Point Conpost Site: Environnental
Monitoring Program Cornell University. Prepared for Westchester
County Solid Waste Division. Novenber 1989.

3L Portland Metropolitan Service District. Yard Debris Conpost Handbook.
circa 1989.

4/ Schumacher, N.; M DuBois; M Mrtindale; C. Capp;, and J. Mlina.
“Conposition of Yard Waste Conposts Produced at Twin Cties Mtropolitan
Area Centralized Conposti nfg Sites.” Soil Series #124. Depart nent of
Soi |l Science, University of Mnnesota, St. Paul, M nnesota. 1987.

5/ Sound Resource Managenent Goup, Inc. Cedar Gove Conpost: User's Quide
for Landscape Professionals. Prepared for Seattle Solid Waste Wility.

1991.
6/ Cal Recovery Systens, Inc. Portland Area Conpost Products Market Study,
Prepared for the Portland Metropolitan Service District. Port| and,

Oregon. 1988.
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Tabl'e 4-6

EXAMPLES OF CONCENTRATIONS OF TOTAL METALS IN COVPOSTS
(Parts per mllion)

Yard Trinmm ngs

Leaf Conpost Yard Trinm ngs M xed MSW M xed MSW
Conpost (Portland, Conpost Conpost and Biosolids

(West chester Oregon) 2/ 3/ (Twin Gties, (Fillmore, Co., Conpost
Conmpound Co., NY) 1/ A B M nnesota) 4 / M nnesota) 3 / (Del aware) 5/
Cyani de 0.08 0.15 0.08 0.49 2.5
Mer cury 0. 05 0.08 3.70 4.1
Arseni c 4. 80 5.20 1.10 7.4
Cadmi um ND 0.80 0. 80 0.2-0.6 4. 80 3.2
Chr om um 10. 46 24. 20 21. 60 2.5-14.1 56 240.0
Ni ckel 10. 08 21 22.70 3.5-14.1 32. 80 296.0
Lead 31.70 72.90 71. 50 10- 128 913 508.0
Magnesi um 5,900 2,500 2, 600 2,000- 11, 600 5, 800 3,200
Cal ci um 18, 400 10,500 10, 300 13, 600- 45, 100 76, 000 17,000
Sodium 2, 300 200 200 61- 563 4,700 2,142
I ron 26, 700 13,500 15,000 1,327-3, 848 13, 200 11, 900
Al umi num 33,800 7, 800 7, 000 1,179- 3,198 5,400
Manganese 373.76 396 3,390 289- 583 340 490
Copper 19. 14 25 42 8-18 190 300
Zi nc 81. 60 160 160 52- 167 1,010 1,039
1/ Average of 5 sanples. _ S
21 One sanple; A and B represent conposts from two separate conposting facilities.
4/ Based on two sanple sets taken at 11 sites in each of two years.
51 Average of 32 sanpl es.
ND..  Not detected.

Indicate tests were not conduct ed.

(conti nued)
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Sour ces:

Table 4-6 (cont.)

Richard, T. and M Chadsey. “Croton Point Conpost Site, Environnental
anltorlng Program” Cornell University. Prepared for Wstchester County
Solid Waste Division, Department of Public Wrks. \Wite Plains, New York.
Novenber 1989.

Cal Recovery Systens, Inc. Portland Area Conpost Products Market Study.
Prepared for the Portland Metropolitan Service District. Portland, Oregon.

1988.

Schumacher, N.: M DuBois; M Martingale; C. Capp; and J. Mlina.

“ Conposi ti on of Yard Wste Oorrposts Produced at Twin Gties Metropolitan Area
Central i zed conposting Sites. Soi | Series #124. Department of Soi l
Science, University of Mnnesota, St. Paul, M nnesota. 1987.

Del aware Solid Waste Authority. “The Delaware Reclamation Plant.” 1988.
Fairfield Service Conpany. “Fairgrow Easy Reference Chart.” 1989.



Table 4-7
EXAMPLES oF CONCENTRATI ONS OF HERBI CI DES, PESTI Cl DES,
PCBs, AND pcp| N COMPOSTS
(Parts per mllion)

Yard Trinmmngs

Leaf conpost M xed MSW M xed MSW
Compost (Portland, conpost and Biosolids
(Westchester Co., _Oregon) 2/ 3/ (Fillnore Co., Conpost
New York) 1/ A B M nnesota) 3 / (Del aware) 4 /
HERBI Cl DE/
PESTI CI DE
Chl or dane 0. 0932 0.324 0.152 ND ND
p’ p’ DDE 0.014 0. 005 ND ND
p' p’ DDT 0.019 0. 008 ND ND
o' p’ DDT 0. 004 ND ND ND
Toxaphene 0. 300 0. 300 ND ND
Aldrin ND 0. 007 ND ND
Dieldrin ND 0.019 ND ND
Dur sban ND 0. 039 ND ND
Endrin ND ND ND
Li ndane 0. 1810 ND ND ND
Mal at hi on ND ND ND
Par at hi on ND ND ND
Di azi non ND ND ND
Trifluralin Present Present ND ND
Casoron Present Present ND ND
Dal apon <0. 50 <0. 50
Di canba 0.5-12.9 <0.50
MCPD <0.5 <0. 50
MCPA 0.5-7.1 <0.5-2.4
Di chl oprop <0.5 <0.5-1.2
2, 4-D 0. 0025 <0.5 <0.5
Si |l vex <0.5 <0.5
2,4,5-T <0.5 <0.5
2,4-DB <0.5 <0.5
Di noseb <0.5-1.0 <0.5-1.0
Capt an 0. 0052
PCBs ND ND 2.53 1.0-6.0
PCP 0.210 0.120 0.016

ND = not detected/below detection limt.
Hyphens indicate tests were not conducted.
PCBs = Pol ychl orinated biphenyls

PCP = Pent achl or ophenol

1/ Average of 12 sanples. S
21 One sanple; A and B represent composts from woseparate facilities.
4] Average of 32 sanples.

(conti nued)
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Sour ces:
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Table 4-7 (cont.)
Richard, T. and M Chadsey. “Croton Point Conpost Site,

Environmental  Monitoring "Program” Cornel | Universjty.
Prepared for \estchester unty — Solid Waste Divisiaon,
[1)8 grtmant of Public Wrks. Ite Plarns, New York. November
Cal Recovery Systems, Inc. Portland Area Conpost Products
Mar ket St udg. Prepared for the Portland Mefropolitan Service
strict. ortland, Oregon. 1988.
Blegm/\@,re %’ééd Waste Authority.  “The Delaware Reclamation
Iigééfi'eld Service Company. “Fairgrow Easy Reference Chart.’
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Table 4-8

EXAMPLES OF COVPOST STANDARDS FOR VARI QUS STATES
(Parts per MIlion)

St at e: Fl ori da Fl ori da Fl ori da Fl ori da Fl ori da Fl ori da
Feedst ock: YT/ LM MBW MW MW YT/ LM MSW MSW
Use: 1/ u 2/ u L2 L2 3/ L4 L5
Mercury
Cadni um <15 15 <30 100 100 >100
Ni ckel <50 <50 <100 500 500 >50
Lead <500 <500 <1,000 1,500 1, 500 >1, 500
Chr om um
Copper <450 <450 <900 3, 000 3,000 >3, 000
Zinc <900 <900 <1,800 10, 000 10, 000 >10, 000
PCB

™ Part. size (mm <25 <10 <15 <25 <25

| Foreign Material <2% < 2% < 4% < 10% <10%
Maturity Mat ure or Mat ur e Mature or Mature or Fresh

o Sem -mat ure Sem - mat ure Sem - mat ure

(continued)
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State:
Feedst ock:
Use: 11/
Mer cury
Cadm um

| ckel
d

=

SO
G539
oS o
3

[
3

_1
—

r el
turiq

—~S
-~ =
N
o

—
CDA

==

-

SO

M nnesot a

MBW YT
U u 2/
5

10

100

500

1,000

500

1,000

1

<10 <16 <25

1.0% 2.0% 2.0%

Mat ur e Mat ur e

New Hanpshire

Table 4-8 (cont.)
New Hanpshire
MBW
LI, L2 L3, L4 4/

RO TN

(continued)

New Hanpshire
MBW
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State:
Feedst ock:
Use: 1/

Part. size (mj)

Foreign Mterial
Maturity

PR RN

I~ A
— D7 Tro
D —+o
=]
\/
H
So
@ o
=1
o
=N
—PO

Table 4-8 (cont.)
North Carolina
MW

(=

TJIO0O0OO
OOOOOO
o O
o o

o

RO 0O NON) = =

‘_CJ"l
N
[N}
o
o

< 6%
Mature or
Sem -mature

(conti nued)

North Carolina

Sem -mature

North Carolina

or Fresh
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Table 4-8 (cont. )

Use: U = Unrestricted distribution
L= Limted distribution:
1 Non-food chain crops S _
2 Commercial, agricultural, institutional, or governmental agencies
3 Public distribution ,
4 Land reclamation or landfill uses _ _
5 Disposed of unless demonstrated that use does not endanger the public or the environnent.
Not subjected to testing; yard trimmngs conpost is assumed to meet limts for contamnants.
Cannot be used where contact with the general public is likely.
Cannot bhe applied to crops grown for direct human consunption: , ,
This "of f-spec” conpost can“be used as a landfill cover 1f the only difference between this conpost and the

{
higher grade is that the particle size is > 10 mm

S
However™ if any e contamnant |evels is exceeded, then the conpost nust be disposed of, even if the
article size £ 10 mm , , o _ _ _ _
st pe produced from a conposting process with a mnjnum actjve conposting and curing period of 90 days.
Mist Dbe Broduced froma conposting process wth a mninum active conposting and curing period of 50 days.

Yard Trinmngs

Li vestock Manure

Minicipal Solid Waste

Noti ncl uded in the standards



from mxed MSW and from m xed MSW with biosolids. Smal |
concentrations of PCP were found in conposts nmade from yard
trinmmngs and m xed MSW

Concentration of Wed Seeds

Prospective users of conpost, particularly of yard trimmings
conpost, Invariably are concerned about the presence of weed
seeds. Even though, theoretically, weed seeds should be killed by
t he heat(?enerated during the conPosting process, conposts should
be tes%e periodically for viable weed seeds, and the results
reported.

Seed Germ nation and Root El ongation

Seed germination and root elongation are used as indications
of the stability of the soil amendnent. Ceneral |y, seeds of
timthy or water cress are used in this test.

Soluble Salts

Excessive | evels of soluble salts can deteriorate the soil and
be harnful to many types of plants, especially if the salts
accurmul ate in the soil. On the other hand, the |eaching of
excassive amounts of salt nmay be a concern to |ocal ground water
suppl i es.

Rati o of Avail able Carbon/ N trogen

As discussed in Chapter 2, the ratio of available carbon-to-
nitrogen of 15-20:1 generally indicates a stabilized conpost,
al though the significance of this ratio is dependent on the
material (s) conposted and the C/N ratio prior to conposting.

pH

In a conposting operation, it is not necessary to adjust the
pH | evel of the conposting material. Generally, the pH |level drops
at the beginning of the conposting process, at tines to as |ow as
4.5 to 5.0. After a few days, the pH begins to rise, and
eventual ly reaches levels of 8.0 to 9.0. Unless the material being
conposted is unusual, the pH of the finished conpost will be in the
range of 6.0 to 8.0-9.0.

Col or

The conposting of practically every type of organic materi al
results in a darker color as the process advances. The organic
conponent of MSW for exanple, changes from grayish green to black
Simlarly, wood chips, sawdust, and yard trinmngs are darkened due
to the adsorption of the heavily pignented humic acids. In some
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cases, roducers of soil amendnments add a conpound specifically
designed to darken the finished product.

A deep, dark material is typically associated with stability,
maturity, and a high concentration of-organic matter

Qdor

Odor is a crude but effective neans of nonitoring the status
of the conposting process. In a well-run operation, the
characteristic odor of the material being conposted generally
di sappears after a few days. The sequence of odors generated by
conposting yard trinmngs and MSWcan often begin with foul odors,
which are followed by a period of aromatic snells, and ends wth
earthy odors. Sonetines the earthy odors are preceded by the odor
of ammonia. The persistent presence of a strong earthy odor is a
good (but not absolute) indication that the conposting process is
conpleted, and that the conpost is nature.

Speci fications for Bark Products

The National Bark and Soil Producers Association (NBSPA) was
established in 1971. The NBSPA is a non-profit organization that
was established to represent professional processors and packagers
of bark mulch and soil products. One of the primry objectives of
the NBSPA is to assist the industry and its custoners in defining
qual ity products. Assuch, the organization devel oped categories
and product nomenclature for bark and soil. The categories and
nomencl ature are presented in Table 4-9. As indicated by the
table, the specifications are l[imted to the definition of size
distribution and concentration of canbium and wood. |n addition,
the Association has developed its own |ogo. Permnission to use the
| ogo on packaged products is granted only to those processors who
conply with the specifications listed in the table.

Shreddi ng woody materials can produce various grades (e.g.,
fine and coarse) of nulch. The conposting process can be used to
prepare woody and vegetative materials into a better nulch product,
and in less time, than it would take to produce a hurmus product
(i.e., a mature conpost). Wth the high tenperatures achieved in
conposting, weed seeds and plant diseases can be inactivated or
killed. In addition, the deconposition will darken the col or of
the mulch produced, and nore closely resenble comrercially
avai |l abl e grades of mulch (I).

Exanmpl es of Conpost Standards

To protect public health and reduce potentially harnfu
environmental inpacts, some States and Federal agencies, as well as
other countries, have established regul ations and gui delines
controlling the use of conposts. Exanples of the regulations and
guidelines are given in Table 4-8 for five States in the U S.
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Table 4-9
CATEGCORI ES AND NOVENCLATURE OF BARK AND SO L PRODUCTS

1. Decorative Bark Products:

A Sout hern Pine Bark Nuggets:

B. Sout hern Pine M ni-Nuggets:

C. West Coast Large Bark:
D. West Coast Medium Bark:

E West Coast Pat hway Bark:

2. Bark Mul ch Products:

A Sout hern Pine Ml ch:
B. West Coast Bark Ml ch:
C Har dwood Bark Ml ch

D. Cypress Mulch A:

E. Cypress Ml ch:

Sour ce:

Nati onal Bark and Soi

Consi sting of Pr oduct s
mechani cal | y screened  for
uniform size and containin

canmbi um or wood content equa
to 15 percent of less of total
product wei ght.

Particle size ranging from 1.25
inches to 3.50 inches in
di aneter.

Particle size ranging from one-
half inch to 1.5 inches in
di aneter.

Particle size ranging from 1.75
inches to 3 inches in dianeter.
Particle size ranging from one-
half inch to 2 inches in
di aneter.

Particle size ranging from one-
fourth inch to one-half inch in
di ameter.

Consi sting of product s
mechani cal |y screened or
shredded with canmbi um or wood
content limted in accordance
to the terns set forth, bel ow
Particle size less than 1.5
i nches in |ength.

Particle size |ess than one
inch in |ength.
Particle size less than 3
inches in length with canmbi um
and wood content equal to 15
percent or less of tota
product wei ght.

Particle size less than 3

inches in length with wood
fiber content equal to 15
percent or less of tota
product wei ght.
Particle size less than 3
i nches in |ength.

Producers Associ ation. “Uni form

Nonmencl ature for Bark Products.” 1989.
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The Council of European Conmunities! conpost regulations are |isted
in Table 4-10.

COVPOST TESTI NG REQUI REMENTS

Devel opi ng conpost nmarkets, particularly those produced from
yard trimmngs, MSW and biosolids, is also affected by the type of
product testing program established. The type, frequency, and
results of the tests can afford a certain degree of contort to the
user. On the other hand, nunerous and excessively frequent tests
can be financially prohibitive.

Al t hough procedures for testing the paraneters |isted above
exist, a standard procedure for testing conposts has not been
establ i shed across the U S Some governnment agencies that
encourﬁge conposting, such as the Metropolitan Service District in
Portland, Oregon, have established and are financing a testing
program  Tests are conducted on a quarterly basis. Some private
organic material processors and producers of conpost conduct their
own tests and guarantee |evels of nutrients and other constituents.

The tests that are nost commonly conducted are those devel oped
for determning the concentration of plant nutrients and
potentially toxic conpounds to plants, humans, and animals. Sone
entities also are testing for maturity by using growth germ nation
tests and root length. Tests are also conducted for the presence

of viable weed seeds. The net hods foll owed for conducting the
tests are those that have been devel oped over the years in the
wastewater treatnent, soil, and agricultural industries.

In nost cases, the tests are carried out by independent
| aboratories typically paid for by the conpost producer

COVPOST DI STRI BUTI ON

The met hod and cost of transporting the conpost fromthe
conposting facility to the distribution center or to the user can
play a critical role in the cost-effectiveness of the conposting
facility. Consequently, it is inportant to understand the various
factors that influence transportation. Sone of the ternms conmonly
used in the transportation industry and that will be used in this
section incl ude:

Consi gnor: t he ﬁarty that has something to ship
Carrier: the haul er (trucking conpany, railroad,
_ bar gi ng conpany, etc.) ;
Consi gnee: the individual to whom the material or
goods are shi pped;
L. truck | oad;
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Tabl e 4-10

COUNCI L OF EUROPEAN COMMUNI TI ES (CEC S)
PROPOSED PHYSI CAL AND CHEM CAL PARAMETERS FORBW COVPOST
APPLI ED TO AGRI CULTURAL SO LS

El enent

Mer cury
Cadm um
N ckel
Chrom um
Copper
Lead

Zi nc

M ni mum Organic Matter
(%drywt.) 1/

Maxi mum Particle Size (mm

M ni mum Detention (days)

Maxi mum Moi st ure Cont ent

Maxi mum | nerts
(%of drywt.) 1/
G ass.
Pl astic

M ni mum M neral Content
(% of dry wt.)

Ni trogen
Phosphor us

Pot assi um
Cal ci um Oxi de
Cal ci um Carbonate
Magnesi um Oxi de

Carbon/ N trogen Ratio
Conductivity
pH

Al | owabl e Uses

Recomrended Mandat ory
(nmy/kg dry wt. ) (ng/ kg dry wt.)
5 5
5 5
50 100
150 200
300 500
750 1, 000
1, 000 1, 500
1987 Val ues Target Val ues
30 40
/ 24 24
Vari abl e Vari abl e
1/ 40 40
4 2
1.6 0.8
M ni mum
Adm ssi bl e
Level s
0.6
0.5
0.3
2.0
3.0
0.3
<22 21
<2 g salt/liter (Nad)
5.5-8.0

31

(conti nued)
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Table 4-10 (cont.)

Not e: This is a partial summary. Refer to regulations for
additional or conplete requirenents.

1/ Data reported represent 1987 values for nedium grade conpost;
other grades include very fine, fine, and coarse.

21 A?plicable when starting materials have C/N ratio of 35-40 or
slightly above.

3/ Allowabl e uses depend on the stage of stabilization, ranging
fromfresh organic matter (e.P., unsui tabl e for agricul tural
use, but possible substrate tor conposting, preparation of
mushroom conpost, etc.) to cured conpost (e.g., safe for
agricultural use)

Sour ce: Zucconi, F. and M de Bertol di. "Specifications for
Sggid Waste Conpost.” BioCycle., 28(5):56-61. May/ June
1987.
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LTL : | ess than truck |oad; and

SIN : short tons (2,000 pounds)

Freight rates are comonly based on two mgjor criteria: cost
and val ue of service. Cost is influenced by several factors
i ncl udi ng:

di st ance;

shi ppi ng wei ght;

propensity to be damaged,

I nsurance costs;

potential to damage other conmodities;
propensi%y for conbustion or explosion

ease or difficulty in loading and unloading;
stowabi lity;

excessive weight;

excessive length of trip; and

frequency and regularity of shipment.

Once these factors are assessed as to how they affect the cost
of transporting, the carrier considers the value of service. The
demand for the transportation service is assessed and priced
accordingly.

_ Transporting recycled materials, in particular conpost,
i ntroduces additional conplexities. Concern for the cost of
shipping a | ow economic value material arises. |np some cases, the

shi pping costs may exceed the economic value of the material bei ng
shipped. Also, since recycled materials often conpete with virgin
materials for nmarkets, the freight rate structure could inhibit the
efforts of this and other types of recycling by charging nore.
Furthernore, classifications stemming froma definition of the
nature and conposition of the material can conplicate rate setting
and can serve as a barrier to devel oping conpost markets.

~ For notor freight, a conmmodity is classified according to the
National Mtor Freight Cassification (Cassification Description)
According to this classification, conpost is classified as soil,
i mplying a | ow val ue. There are two class rates for conpost:
Class 50 LTL and Cass 35 TL. The mini num wei ght used to deternine
rates for the material is 40,000 pounds.

A few States, such as Mnnesota and North Carolina, have given
conpost exenpt status from standard classifications, deregulating,
and thereby reducing, the cost of transporting compost. Reduced
transportation costs wll expand conpost market devel oprent.

Rates for the transportation of conpost and other s
anendnents via notor carrier generally are filed at the Pub
Uilities Commission (PUC) or simlar entity of each State

oi |
lic
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Motor Carrier

Bagged Conpost. The rates usually are flat rates for a 24- to
25-ton truckload. Additional stops are charged at $25-$70 each.
The rates also include a certain anmount of tinme for |oading and
unl oading (about one hour for each task). Addi tional tine
requirenents for loading or unloading are charged at about $50 per
hour. There is a fee on the order of $25 per load for placing a
tarp over the vehicle's contents.

Typical costs for intra- and inter-State transportation of
bagged conpost are ﬁresented in Figures 4-1 and 4-2. The graphs in
the figures show that the cost for the intra-State transport is
slightly lower than that for inter-State transport. Furthernore,
as expected, the rates are relatively high for short trips, on the
order of $0.13-%$0.70 per ton-nmle for trips from6-50 mles. The
rates decrease to about $0.05 per ton-mile for hauls on the order
of 300 mles or |onger.

Bul k Conpost. Tariffs for the transportation of bul k conpost
have not Dbeen established in nost States. Estimates of the rates
for transporting bulk conpost can be nade by using rates char?ed
for transporting topsoil or conposted biosolids as a proxy for
transportation rates for conpost.

Topsoi | or conposted biosolids often are transported in |arge
dunp trucks or in transfer trailers. These vehicles can haul from
20 to 50 cubic yards of material. Charges are assessed on an
hourly basis, and range from $35-$60 per hour. A cursory
nati onwi de study of rates for transporting conpost show that the
rates vary from about $0.08-$0.47 per ton-mle for hauls of 50
mles or less. The rates fluctuate from $0.60 to $0.32 per ton-
mle for distances of 20 to 100 miles and decrease to about $0.05
per ton-mle for distances over 150 m|es.

Rai | r oad

Commodi ties shipped by rail are described in the Federal
Standard Transportation Commdity  Code. Conpost is not
?pe0|é|cally listed in the Code, but potting nedia and peat are

| st ed.

There are not many docunented instances when potting nedia or
any other similar material have been transported by rail. In one
particul ar case, bagged material was transported about 200 nmiles
The rate was $47 per ton for a mninmumload of 20 tons, a rate
equi valent to about $0.24 per ton-nmile. This rate is nore than
four times as high as the cost of shipping a simlar distance by
motor carrier.

Esti mates for shipping 60-ton | oads in box cars and 90-ton
| oads in hopper cars range from $11-3$17 per ton. These estimates
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Figure 4-1. Intrastate nmotor carrier rates for bagged conpost
(point of origin: Portland, O egon)
Source: Cal Recovery Systens, Inc. Portland Area Conpost
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Products Market Study.
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Metropolitan Service District.
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do not include loading and unloading or any additiona
transportation that nay be required at either end of the trip

Representatives of railroad corporations have indicated that
it is unlikely that rail transport woul d be nore conpetitive than
trucks for trips under 100 mles. Cenerally, a railroad
corporation nust have a serious commtment fromthe custoner before
it files with the PUC for a new intrastate comodity rate.
Railroad class rates for materials for which a conmmodity rate has
not been filed typically are higher than those for notor carriers.

Shi ppi ng

_In_some instances, it may be possible to transport conpost by
ship. The shipping can take place in containers or in bulk

Cont ai neri zed Cargo. | f conpost were to be shipped by
container, it would Iike”y be placed in a 20 by 8 by 8 foot (“20-
foot”) container with a 20.5 ton weight limt. Al though 40 by 8 by
8 foot containers are also available, the conpost would exceed the
weight Iimt before the container was full. Assum ng a bul k
density of 800 pounds per cubic yard for conpost, about 19 tons
would fit into a 20-foot container

An official fromthe Port of Portland (OR) estimated that the
cost of shipping conpost would likely be nore than $1, 100 per
container to Korea and possibly nore than $2,000 per container for
ot her destinations such as India and Saudi Arabia.  This is
equi val ent to $58-$107.50 per ton. These costs do not include any
inland transportation, |oading and unloading charges, or possible
"congestion surcharges” at the destinations 55) :

Bul k Cargo. The alternative to using containers is to
transport the conpost in bulk in the hold of a ship. This method
aﬁpears to be less exFensive than containerized shipping, although
there are many variables which affect the cost. Assunming a tota
of 50,000 tons shipped annually in three equal shipments fromthe
West Coast to Korea under current conditions, one steanship conpany
estimated the cost at approximately $30 per ton (2). This rate
assunes current market conditions and fuel prices. The rate
i ncl udes | oading and unl oadi ng, and assunes a | oading caPabiIity of
about 8,800 tons per day and a discharge capability of alnost 2,800
tons per day. It does not include any inland transport.

The steamship transport market is highly volatile. Rat es
decreased approxi mately 50 percent between ril and Decenber of
1988. Backhaul rates on steanmships are unlikely to be obtained for
conpost because little bulk cargo originates in the Far East
destined for the U S

Based on current regulations, the present status of the
transportation industry, and the value of conpost, it is expected
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that transportation for bulk or bagged conpost will be carried out
rimarily by truck. Proximty to waterways may allow the use of
arges for U S. transport. Transport of conpost by rail may be
conpetitive in cases where: 1) both the conposting facility and
the users are close to a railway; and 2) the distance between the
facility and the users is nore than 100 m | es.

COWOST PCLI CI ES

In this section, the various types of policies and regul ations
t hat have been devel oped pertaining to conpost purchase or use are
grouped into three broad areas: 1) those affecting the environment
and ‘public health and safety; 2) those affecting conposting
program i npl ementati on; and 3) those affecting distribution and use

of the conpost product. Many of the policies have only recently
been devel oped (as of 1989) or are still in the devel opnenta
st ages.

Policies that protect the environment and public health and
safety are necessary to ensure a conpost is safe to use. Policies
that affect conposting program inplenentation are needed to
continue to encourage it as a nunicipal-level nmanagement
alternative. Policies-that affect conpost distribution and use are
inqgrtipt to encourage market devel opnent of conposts that are
produced.

Envi ronment and Public Health and Safety

When policies and regulations pertaining to conposting are
di scussed, those that affect the environnment and public health and
safety are particularly inportant. Exanpl es of these types of
policles would be those that regulate the siting and operation of
conposting facilities and those that affect conpost quality.
Environmental and public health and safety regulations related to
the conposting of yard trinmmngs and MSW generally have been the
responsibility of State and municipal governments

Facility Control. Environnental and health and safety
requi renents for conposting facilities are often covered by the
regulations in effect for MSW disposal facilities. The primary
foci of the requirenents are that the facility be located in a
environmental |y suitable area, operated in a safe manner to protect
the environnent and public health and safety, and that nui sance
control neasures be taken when appropriate. Safety regulations in
the U S include fire safety procedures, such as the provision of
hoses and extinguishers around the piles and equipnent. Nuisance
control nmeasures generally include vermn and vector control, noise
and odor control, dust mtigation, and litter control procedures
The length of tinme that nonconpostables are allowed to be stored on
the facility grounds is often |imted. Heal th and safety
requirements at yard trimmngs conposting sites are |ess stringent
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and specific than those for mxed MSW conposting since these
facilities involve less nachinery and handle generally Iess
putrescible materials. Al so, they have a nmuch less |ikelihood of
recei ving househol d hazardous wastes.

Conpost _Quality. Conpost quality is a function of the
bi ol ogi cal, chem cal, and physical characteristics of the product.
Efforts to regul ate conpost quality have approached the task in two
broad ways: 1) regulating the process; and 2) regulating the
finished product.

Control of the conposting process begins with regul ations
pertaining to acceptable feedstocks. "~ Incoming mmterials
contam nated with hazardous nmaterials are not generally accepted
(nor desired) at facilities designed to conpost yard trinmngs or
MSW for use as an organic soil anendnent (3). Source separation of
f eedst ocks, househol d hazardous waste collection prograns, public
education, nonitoring of feedstocks, and preprocessing of the
incomng materials are nmethods that can be utilized to limt the
potentially hazardous materials entering the conposting process.

Legi sl ation Passed by the States of Florida and New York
provi de exanples of two approaches to controlling the feedstocks.
The State of Florida has |egislated that househol d hazardous waste,
used oil, and naterials containin? asbest os shoul d not be processed
into MSWconpost except for small quantities which mght normally
be found in household discards. It is the responsibility of plant
operators to reject any |oads found containing the household
hazardous waste materials (4). Regulations have been devel oped by
the State of New York to Iimt the amounts of househol d hazardous
wastes entering m xed MSWconpost by requiring that a househol d
hazardous waste collection systembe in place In an* resi denti al
area serviced by a m xed MSW conposting facility. he househol d
hazardous waste collection system nust be approved by the New York
Departnent of Environnental Conservation and operated according to
the State's Solid Waste Managenent Facility Regul ations.

Utilization of proper conposting methods, especial ly
mai nt enance of high tenperature |levels, has been denonstrated to be
effective in destroying pathogens. Simlarly, maintaining proper
t enperatures during conposting destroys weed seeds. At present,
nost regulations pertaining to conposting nmet hods have been
devel oped for facilities handling biosolids. Sonme of these
regul ati ons have also been adapted to MSW conposting facilities

A nunber of States have devel oped conpost quality standards
whi ch regul ate conpost products intended for distribution. Mst of
the standards were originally devel oped for biosolids conpost, and
adapted to yard trinmng and MSW conposts, although sone are being
devel oped specifically for this latter group of products. In
addition, labeling standards could be devel oped so that users
becone aware of the product content and quality.
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Requl ati ons regarding the use of conposted organic materials
have prinmarily centered around the public health concern of
possi bly introducing potentially toxic conmpounds into the food

chain.  Heavy netals, PCBS, pesticides, herbicides, and other
potentially toxic substances are present in some MW and,
consequently, can be present in the conpost. If this conpost is

applied to the land or used as a grow ng nmediumin containers, some
anounts of the potentially toxic conmpounds could be assim|ated by
plants and could possibly be transmtted to animals and humans
consunming the crops.

Most conpost standards, therefore, limt the concentrations of
potentially toxic materials in the conpost product. Regulations in
sonme States (e.g., Florida) provide different sets of limtations
dependi ng upon the intended use for the product. Conpost s not
meeting the nost stringent limts for toxic materials may be
restricted to use in non-food chain crops, or for land reclamation
or landfill uses.

~ The State of Florida, in its draft regulations, has devel oped
gui delines for conpost products fromyard trinmngs, MSW [ivestock
manures, and biosolids. In addition to establishing limts for
toxic materials, the State is setting standards for conpost
maturity, maxinmum particle size, and foreign material content.
St andards for conposts fromyard trinmmngs and |ivestock nanures in
Florida are | ess stringent than those for conposts from MSWand
biosolids. It is assumed in the State that the concentrations of
heavy metals in yard trimmngs conpost will be within the [imts
speci fi ed.

Al though the kinds of policies discussed above were devel oped
to protect the environnent and public health and safety, they can
also be a factor in the marketability of the conpost product. A
product that can be denonstrated to nmeet limts for concentrations
of heavy netals, PCBS, herbicides, pesticides, etc., will be nore
readily accepted by potential users than one w th unknown
concentrations of these substances.

Composting Program | npl enent ation

Pol i ci es encouragi ng the inplenentation of conposting prograns
have had a major inpact on the increase in the nunber of conposting
facilities. Exanpl es of ways by which governnment agencies can
i ncrease the number of facilities and thus the volume of materials
bei ng conposted are through the devel opnent of NMSW managenent
plans, by giving preference in the plans to conposting over
conbustion and landfilling, by devel oping recycling goals, by
banni ng di sposal of yard trimmngs in landfills, fostering siting
of conposting facilities, providing financing and tax breaks, and
conpost procurement guidel i nes. As a result of these prograns,
greater quantities of conposts are produced and marketed.
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An eval uation of the various policies and progFans t hat can
have an inpact on conposting has been carried out. he results of
this 1989 evaluation are presented in Table 4-11. As shown in the
table, nost of the States in the Industrial, Mdlands, Northeast,
and Pacific regions have MSW managenent plans currently in place.
In the Central region, only one State out of 14 currently has a
plan, and in the South ,only four out of 11. The nmethod utilized
to enforce recycling goals established by each State also varies.
In the Northeast, nost of the guidelines are mandatory and carry
wi th them penalties for nonconpliance. Conversely, in the other
regions, the guidelines are nostly voluntary. The table also
presents information regarding the regions in which conposting, as
a method to mamnage nunicipal organics, is higher on the municipa
solid waste managenment hierarchy than conbustion. Not noted in the
table is the EPA hierarchy, where conposting is higher in the
hi erarchy than conbustion and landfilling. Although relatively few
conposting prograns are in operation in the South region,
conposting is higher on the hierarchy than conbustion as a MSW
managenent nethod in over one-half of the States.

The State of New Jersey is an exanple of the effect policies
can have on conposting program inpl ementation. It was the first
State to ban leaves fromlandfills in 1988. The State now has the
| argest nunber of |eaf conposting facilities. Since then, a nunber
of other States have passed simlar laws, nmany of which are
schedul ed for inplementation over the next few years (see Table 1-
1) . Some States have enacted |laws that require source separation
of yard trinmmngs (e.g., New Jersey and Pennsyl vani a)

Distribution and Use of the Conpost Product

The need to protect the environment and public health and
safety has resulted in policies being developed to regul ate
conposting facilities and the quality of the finished product. The
grow ng problem and expense with siting MSWmanagenent facilities
has pronpted policies aimed at increasing the nunber of conposting
facilities in operation and the volunes of organic materials
conpost ed. Among the three groups of policies being discussed,
those affecting the distribution and use of the product are the
| east devel oped thus far.

As nentioned previously, because of its relatively Ilow
econom ¢ value and its |ow bulk density, the nethod and cost of
transporting conpost fromthe processing facility to the user is
critical to the marketability of the product. Gving exenpt status
to conpost for transportation can deregulate the rate charged for
shipment, that, as explained previously in this Chapter, leads to
reduced shipping costs.
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Tabl e 4-11

MUNI Cl PAL SOLI D WASTE MANAGEE\/EI\llT POLI ? ES IN THE SI X STUDY REG ONS
July 1989

Cat egory Central I ndustri al M dl ands Nor t heast Pacific  South

Nunber of States 14 8 5 7 3 11
Number with MSWM 1 /

pl ans currently

in place 1 7 5 7 2 4
Nunmber planning to

have MSWM 1 / plans

in place within

two years 2 1 0 0 1 4
Nunmber of MSVWM 1 /

pl ans providi ng

mandat ory

gui del i nes 0 1 1 4 0 1
Nurber of MSWM 1/

pl ans providi ng

vol unt ary

gui del i nes 3 7 4 3 3 7
Nunber which give

conposting

hi gher priority

t han comnbusti on 3 6 4 3 3 6
Nurmber whi ch ban

landfilling of

yard trinmm ngs 0 3 4 1 0 2

(conti nued)
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Procurenent policies that would give preference to purchasing

or using conpost, or recycled materials in general, in government-
funded projects could significantly encourage use of the product.
For some States, conpost is considered a recycled material. In

California, a State mandate was issued requiring all State agencies
and departnents to try to buy conpost products if they neet State
speci fications and needs.

Policies regarding bid specifications for materials needed by
government al agencies can al so have an effect on devel opi ng conpost
markets. For exanple, recent acceptance of yard trinmngs conpost
as a soil additive by the New Jersey Departnment of Transportation
I ncreases the potential uses for the product by the State (e.g., in
hi ghway maintenance activities).
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Chapter 5

ECONOM C AND NONECONOM C BARRI ERS
TO DEVELOPI NG COVPOST MARKETS

Wiile it is inportant to understand the characteristics of
conpost and the benefits fromusing conpost, it is also necessary
to recognize the barriers to devel oping and/or expanding narkets
for using conpost. This chapter categorizes these inpedinents into
econom ¢ and noneconom ¢ barriers. By addressing these barriers
(as discussed in Chapter 6), the benefits from using conpost can be
realized nore easily.

ECONOM C BARRI ERS
Failure to ldentify Potential Markets

| dentifying potential markets for the conpost product shoul d
be a top priority and ideally should occur prior to actually

producing it. ldentifying the markets is inportant because:
- quality requirements for the conpost can be determ ned,
- multiple markets nmay require production of several grades
of conpost;
- projected amounts of various grades of conpost can be
est1 mat ed;

- pricing structures for various grades of conpost and
purchase | evels can be established; and _ _ _

- dlsarabutlon strategies will help determine if bagging is
needed.

Failure to identify markets may result in overproduction or
under production of certain grades of conpost. This can lead to
excessive stockpiling and shortages of storage space, or,
conversely, the inability to fulfill demand for certain grades of
conpost .

Cost Pressures from Conpeting Products

Conpost nust be priced conpetitively ﬁor cheaper) than
conpeting products. Manuf acturers and retailers of conpetin

products are likely to reduce the cost of their products, i

necessary, to maintain their nmarket share. In addition, conpeting
products have a reputation for consistency and quality and are
general ly readily available. Therefore, if conpost is not priced
conpetitively with conpeting products, not denonstrated to be of

equal or greater quality, and not available when needed, then its
ability to penetrate existing markets will be inpaired.



Post - processi ng Costs

~ Post-processing of conpost (shredding, screening, blending/
m xing, bagging, etc.) , although intended to increase the value of
the product, is a potential economc barrier to penetrating certain

markets if it cannot be done cost-effectively.  Post-processin
increases production costs which nust be recovered throug
i ncreased revenues. It may not be necessary to Ppst—process
conpost if the primary markKet is for |land reclanation or as a

landfill cover. ~On the other hand, if the nmarket is nursery use

for exanple, then very specific post-processing steps may be
desirable to renove unsightly, unwanted substances (e.g., plastic
film . Qther favorable attributes of a conpost for nursery use
include freedom from potentially toxic substances, and suitable
particle size distribution, mturity, water-holding capacity,
organic natter concentration, etc.

Transportation Costs

The cost of transporting conpost fromthe conposting facility
e

to the user has an inportant influence on successfully devel oping
mar kets for conpost. This is because conpost has a | ow bul k
density, and is a relatively |low value material . Therefore,

transporting conpost over |ong distances may not be economically
viable. Consequently, if prospective markets are far away from the
composting facility, the cost of transportation could inhibit
successful  market devel opnent of conpost. (For a detailed
di scussion of transportation costs, refer to the subsection
“Distribution” in Chapter 4.) This relationship between distance
and economc feasibility is a major and decisive factor in the
mar ket devel opment of conpost. The | onger the distance a product
must be transported, the greater is the cost of doing so.

Utimately, a point js Leached beyond which it is not econom cally
feasible to transport the product:

| mpacts of Conpeting Product Capital Investnent

~ Not all equipnent used for applying conpeting products is
suitable for applying compost. Consequently, potential users of
conpost who currently use its conpeting products may have to make
capital investnments tor equipnent suitable for applying conpost.

NONECONOM C BARRI ERS
Compost Qual ity Assurance

Al though it could be argued that, theoretically, a demand for
conpost exists and only awaits to be tapped, the reality is that a
si zeable part of this potential demand is for a grade of product

hi gher than that of the “raw conpost product." The terns “raw
product” and “raw conpost" pertain here to yard trimmngs or
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muni ci pal organi cs that have been fully conposted in the absence of
special control measures and have not been post-processed, e.g.,
screened, for final disposition. This section deals with the “ra
product,” because nost serious shortcomngs are mtigated by the
use of special separation and control neasures and post-
processing.) The key factor that prevents "raw conpost” (both yard
trimmng and MSW conpost) from neeting the requirenents for the
full spectrum of potential uses, and hence its full market
potential, is insufficient quality assurance. Because yard
trinm ngs thicaIIy make a better feedstock than do other municipa
organics, this shortcomng is |ess serious wth “raw yard trinm ngs
conpost” than it is wth “raw m xed MSW conpost."

Meeting the full conpost nmarket potential demands that the
quality requirenents established for three |evels of use be net.
Listed in order of dimnishing quality needs, the three levels are:
1) horticulture (container nurseries, |andscape contractors,

reenhouses, honme gardeners); 2% field-grown crops (row crops,
ield-%romn nursery plants, sod); and é% | and recl amati on and
landfill cover. e Table 4-1 for the inportance of conpost
quality parameters to the needs of these three markets.
Horticul ture. The following is an exanple of the |ist of
needs in the quality assurance category to be nmet in the production
of a conpost suitable for utilization in horticulture: 1)

consistency in physical characteristics and chenical conposition
and concentration, and pH levels within the range of 6.5-7.5; 2)
absence of particles larger than about one-half 1nch, weed seeds,
substances inhibitory to plant growth, m croorgani sns pathogenic to
plants and animals (1ncluding humans); and 3) presence of essentia
mcronutrients, and CN ratios between 10/1 and 25/1 (nitrate-
nitrogen, NO-N, is preferable to amoniumnitrogen, NH-N). These
three groups of needs may not always be satisfied sinultaneously in
typi cal conposting operations.

Field-grown Crops. Although the needs of field-grown crops
are less rigorous than those for horticulture, they may not
generally be net in typical conposts. Reasons for the |ower needs
can be traced to the fact that soil serves as a buffer between
plant roots and conpost. There are three exanpl es of needs which
t he typi cal conmposting process mght not always be able to neet
simul taneously. These are: 1) particle size less than one inch;
2) pHat 6.0-7.5; and 3) absence of toxic metals and resistant
t oxi ¢ organics.

Land Reclamation/Landfill Cover. Despite the relatively
potential low quality and lack of quality assurance needs o

conEost for land reclamation and for covering |landfills, these
mar ket s together may provide only a small fraction of the total
mar ket needed.



Compost User Attitudes

The attitude toward yard trinmm ngs conpost expressed in
previ ous market devel opnent efforts and studies is generally nore
favorabl e than toward m xed MSWconpost. An inportant factor is
the perception that yard trimmngs contain no harnful or
obj ecti onabl e conponents, and also tend to be source separated (see
Tables 4-6, 7, 8 and 10). This favorable attitude also is fostered
by the collective know edge of experienced hone gardeners. Concern
about plant pathogens is mniml because of the perception that
they are inactivated or destroyed in the conposting process. There
is sone concern about pesticide residues. The concern is mnim zed
because legal constraints have significantly reduced the use of
persistent or particularly hazardous pesticides. Time and
conposting conditions effectively reduce and may even destroy the
permtted pesticides. Wth respect to the possibility of weed
seeds, nost users are not aware of the fact that weed seeds are
typically inactivated by the conposting process and by routine
product quality control (e.g., conpost product testing).

Among | arge-scale consumers (e.g., agriculture, horticultura

and greenhouse enterprises, and |local and State agencies) , and
anong sone small-scale users (e.g. , hone gardeners) , the present
attitude toward m xed MSW conpost may be characterized by a strong
hesi tancy. The hesitancy is the result of: 1) the collective

justified and unjustified n%gative feelings of the public regardin
m xed MSW conposting; and 2) a considerable skepticism an
uncertainty about the conpost. The skepticism and uncertainty are
due in part to the general |ack of experience with the product.
Because of this lack of experience, a record of continuity of
supply and reasonable uniformty of quality currently is not
avai l able. The skepticismis further aggravated by the presently
insufficiently defined quality assurance. As one exanple,
skepticismleads to fear of |osses fromcrop failure if the conpost
quality is inferior.

Wrries and doubts are traceable to the nature of the
feedstock used in m xed MSW conposting and to the public perception
that the material is likely to have harnful conponents that woul d
become a part of the conpost product. Only a long record of
satisfactory experience can convert skepticism into one of
neutrality, and then of a positive attitude. Considerable tine my

ass before that record is developed, especially with regard to
arge-scal e users.

Locations of Markets with Respect to Conpost Qperations

The nature and characteristics of urban areas are such that,
with sone exceptions, the distance between potential users and
conposting facilities may be sufficiently great to exert a negative
effect on conpost use and the attendant market devel opnent.  This
Situation arises, in part, fromthe |logical tendency to site MSW

5 - 4



management operations, such as conposting facilities, as closely as
is feasible to the generators. The situation with yard trinm ngs
may be one of the few exceptions, especially those materials
generated from | andscaping activities and I|ight agriqulture_ﬁe.g.,
nurseries and truck farns) . In this case, if conposting facilities
are located close to these generators, potential conpost users are
likely to be in the vicinity.

Di stance exerts two totally different types of effects on the
use of compost. The first effect |nvqlves_Product acceptance and
recognition. Acceptance and recognition of conposting and using
conpost are necessary preludes to developing nmarkets for the
conpost  product. ~"The second effect iIs ~intertwined wth
transportation -- bringing the product to the user

proximty pronotes awareness and recognition. Thus, a
potential user is nmore |ikely to know of a conpost product produced
in his or her area than of one produced nanK mles away. Thi's
awareness is a very positive factor favoring the market devel opnent
of the product, provided the conposting facility is not assocl ated

wi th unpl easant factors, such as bad odors, traffic congestion,
etc.

For the second type of effect, distance affects availability
of the conpost product. The greater the distance, the nore the
nunber of uncertainties. The nunber and seriousness of
interferences and interruptions between production of the conpost
product and its delivery to the user increases with distance. More
inportantly, distance may determine the size of the potential
conpost market area and greatly influence the ability for market

expansion.  The greater the market area, the longer tinme it my
take to reach the saturation point, i.e., the absorption capacity
of the conpost narket increases. Furthernore, the larger the

market area, the greater is the potential diversity of conpost
users and uses.

In addition, there may be an inconpatibility between the
urban area generation of organic materials and_the oftentines rura
nature of potential |arge conpost markets. The difficulty is in
the fact that feed naterirals for the conmposting facility may nostl
be of urban origin, whereas |large users of "the conpost "produc
often may be in a rural or agricultural setting.

Access to Transportation Routes

As stated earlier, access to transportation routes can becone
a barrier to devel opi ng conpost narkets because users of the
product are not almags in close proximty to the conposting
facility. Therefore, Dbefore the conpost product can be narketed
it my need to be noved to distribution points that either are
close,” or are readily accessible, to the prospective users
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In keeping with the three applicable nodes of transport, the
transport routes for devel oping conpost narkets in bulk are
hi ghway, rail, and water. As described in Chapter 4, serious
competition of rail with truck transport could only occur if
changes were nmade to existing rail transportation policy. As for
water transport, it may be viable only for conmunities sufficiently
near navigable waters. Consequently, of the three routes,
currently the highway is perhaps the nost avail able and practi cal
transportation route on a nationw de basis. Furthernore, with few
exceptions, the product would have to be hauled fromthe conposting
facility to the railway or waterway by truck. The vol une of
product per shipnment and whether it is shipped in bulk or package
wll determne the type and size of vehicle.

The barrier may be further nmagnified by doing the post-
Brocessin step(s) at a separate facility. This is nore likely to
e done | ost-processing is expanded to include converting the
conpost product into various fractions designed to neet particul ar
specifications for users in different areas (i.e., markets).
Moreover, such an expansion may be nore useful for broadening the
mar ket base of yard trinmngs conpost by providing nore flexibility
in the products and their narkets.

The inpact of this transportation barrier on the market
devel opnent of MSW conpost is nuch greater than that On the
devel oping markets for yard trinm ngs conpost, sinply because the
vol umes of MSW conpost involved are potentially nuch |arger
However, in contrast to the greater potential production volune of
MSW conpost relative to yard trinmmngs conpost, the actual current
production of yard trimmngs conpost greatly surpasses that of MSW
conpost . Moreover, site restrictions and requirenents for yard
trimmngs conposting facilities are generally |ess extensive than
MBW conposting due to the different feedstocks and processing
steps, and they may be easier to site closer to transportation
routes.

Distribution of the MSW conpost will nost |ikely be confined
to bulk deliveries and involve l|arge-volume transportation. As a
result, as stated earlier, access to adequate transportation
becones a decisive factor and, accordingly, |ack of access can
become a substantial barrier to the devel oping markets for MSW
conpost.

Comparative Availability of Conpost

Al t hough the nunber of yard trinmmngs conposting operations
far exceeds that of MSW conposting operations, nost of the
i ndi vidual facilities are conparatively snmaller in Size and
somewhat seasonal in operation. Currently, the availability of
yard trinmings conpost is highly localized. At present, the
availability of conpost satisfies its demand in many areas. The
reason is that the extent of where yard trinmm ngs are generated,
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and of gardening activity and associ ated use of conposted yard
trinm ngs, are somewhat interdependent. Long-term availability of
conpost is as yet sonewhat uncertain, and wll remain so until a
sufficient nunber of conposting facilities have been in operation
for a reasonable length of tine.

At present, the quantity of NMSW conpost on the market is
extrenely limted and the continuity of supply (i.e., long-term
availability) is uncertain. This uncertainty reflects the current
status of MSWconposting in the U S That is, no existing MSW
conposting (excluding MSW co-conposting) facility has been in
continuous operation longer than a few years. As a Tesult of this
uncertainty, the long-termavailability of MSW conpost is far |ess
assured than that of conpeting products, unless and until the MSW
conposting situation becomes better established.

Availability could al so becone a problemif use of high
qual ity conpost products was nore vigorously Pronnted wi t hout a
conparabl e increase in their production. Onh the other hand, an
oversupply of conpost could also develop, such as if |arge anounts
of low quality conpost were nade and there were not enough | ow
quality nmarkets (e.g., landfill cover) avail able.

Procurenent Policies for Conpost

Procurenment policies relative to markets for yard trinmng and
MBW conposts are usually associated with those divisions of
Federal , State, and local agenci es, public and private
institutions, large business enterprises, and other organizations
that use and procure soil amendnents in the performance of their
Iandscapin? and planting projects. These projects may range from
planting, [andscaping, and highway right-of-way maintenance, to
| and restoration and reclanation.

Usual |y the procurement policies applied are sinple -- nanely,
buy those soil anmendnents that are |east expensive, nost readily
avai |l abl e, have the nost attractive and consistent properties, are
nost convenient to apply, and are under no apparent public or
private prohibition. At present, conpost may not be available in
many areas to conpletely satisfy the soil anmendment needs of these
procurenment agencies. However, wth increased conposting activity,
conpost will becone nore available. Wat needs to be determned is
whet her the conpost will satisfy the other factors (e.g., users
quality requirenents).

Restrictions on Conpost Use

Various governnent restrictions on use of yard trinmng and
MSW conpost products are based on their potential inpact on public
health and the environnment. Particular restrictions are based upon
the |l evel of contam nants, the potential inpact on soil, water, and
air resources. Restrictions may be in the form of regul ations,
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speci fications, and standards inposed by Federal, State, or |ocal
agencies, or sinply may be those dictated by sound resource
managenent and by Blant needs. The current Federal restrictions
pertain mainly to biosolids conpost. Restrictions act as barriers
to conpost use by way of placing limtations on the anount of
i ndividual application rates, frequency of application, and tine
span of an application program Application limtations may al so
be established for a substance introduced by way of the product.
Limtations on application rates based on the potential adverse
| npact on a water resource may be determ ned by the relation
between the concentration of an available fertilizer elenment (e.g.,
N, P, K in a soil plus that added by way of the conpost and the
anount required by a crop. Cenerally, fertilizer elenents not used
by a crop or otherwise Immobilized in the soil are |eached to the
ground water, run off to the surface water, or volatilize.

Legal Constraints

O her than a general prohibition against fal se advertisin
(e.g., unfortified | eaf conpost marketed as a fertilizer), |lega
constraints are those that prohibit the production and distribution
of any product which will exert an unduly adverse inpact upon the
environment and public safeﬂy and well being. It is only
relatively recently that specific |legal constraints have begun to
be inposed by individual States. These constraints have been in
t he form of regul ations regardi ng maxi mum  perm ssi bl e
concentrations of certain heavy netals and persistent potentially
toxic organic chem cals in biosolids conpost. Standards regarding
weed seed content and degree of nmaturity are beginning to be set by
governnent agencies and private entities. However, State and
Federal agencies have been directing their attention nostly to
pat hogen, heavy netal, and potentially toxic organic substance
concentrations.

Constraints that have posed the nost serious barriers upon
conpost use, and perhaps, thereby, conpost market devel opnent, are
those relating to heavy netals and resistant toxic organics.
Because pathogens are substantially elimnated during the
conposting process, the possibility of pathogens being present has
not constituted an insurnmountable |legal barrier. Federal biosolids
regul ations reParding pat hogen kill should be satisfied b adherinﬂ
to legal stipulations regarding attainment and duration of the hig
tenperatures during the conposting stage (I).

Legal constraints regarding heavy netals and toxic organics
have restricted the use and consequent market devel opnent of
bi osolids conmpost. M xed MSW conpost use may be restricted to a
| esser extent because it too can potentially contain heavy netals
and potentially toxic organics, although generally to a |esser
degree than does biosolids conpost. Because contami nation with
heavy nmetals and persistent toxic organics is practically



nonexi stent in typical yard trinnin?s, very few legal constraints
currently exist regarding the use of yard trinmmngs conpost.

Anot her |egal constraint occurs during inter-State nmarketing
of conpost. The problemis the [ack of a uniformlegal code (e.g.,
uni form definitions). As of now, regulations may vary from State

to State. ~ Because of distribution limts associated with
transportation (e.%.,.dlstance -- discussed in Chapter 6), this
constraint presently is not a great barrier, except perhaps in

regions along State boundaries and in relatively snmall States.

_ Strategies to overcome econon c and noneconom c barriers to
i ncreased conpost market devel opment are discussed in the follow ng
chapter.
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Chapter 6

STRATEG ES TO M TI GATE/ OVERCOVE BARRI ERS
TO DEVELOPI NG COVPOST MARKETS

In order to take advantage of the potential benefits of usin
conpost (e.g., inproving the soil, enhancing plant growth, an
protecting water resources), econom c and noneconom c strategies
will likely need to be fostered and institutionalized at the | ocal
State, and Federal levels (1) . For exanple, with passage of the
1990 Farm Bill (“Food, Agriculture, Conservation, and Trade Act of
1990”), there will be a greater role for the U S. Departnent of
Agriculture (USDA) in pronoting the use of conpost, especially by
farmers and the public.

The Farm Bill’s section 1456 (“conposting Research and
Extension Prograni) recognizes the potential soil, crop, and water
aggkltylﬁenef|ts from using conpost. According to section 1456,

will:

(1) make information on the potential uses of conpost
available to apﬁropriate Federal , State, private
authorities, and the general public;

(2) identify and compile information on State, |ocal, and
foreign” government definitions and standards for
processing, handling, and using conpost;

(3) conduct research and an assessnment of potential uses of
conposts produced “on” and "off" the farm and markets
for the conpost;

(4 informfarmers and the general public on benefits of
using, and methods for applying conpost; and _

(5) consider designating conposting as a farm conservation
practice eligible for cost-sharing.

Wil e considering that econom c and noneconomc barriers to
devel oping conpost nmarkets may exist, the experience of many
communities indicates that these potential barriers can often be
over Cone. This chapter discusses strategies to overcone these
barriers, that will help to build successful programs to devel op
and/ or expand conpost narkets.

OVERCOM NG ECONOM C BARRI ERS
I dentifying Potential Conpost Markets

I dentifying potential conpost markets requires surveying the
| ocal area for those interested in its use and determning their

potential needs as to  conpost qual ity and quantity.
Diversification of conpost products can increase overall market
opportunities. This allows post-processing and other conpost
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production factors (e.g., quantities of different grades of
conpost) to be adjusted to neet the markets’ needs. Conpost has
been successfully marketed in bul k and bag. Bul k sal es are
typically for large volune users, and bag sales are typically for
smal | vol ume-users. Therefore, there is no single "best" method to
mar ket a conpost product.

Al'l potential markets should be considered. In addition, new
uses and applications may be found within a community that were
previously ignored for various reasons, including the expense of
purchasing suitable soil amendnents. Also, by identifying uses of
conmpost on public grounds and projects, comunities can avoid the
costs of purchasing other soil amendnent products. Experience has
shown that there are many beneficial applications for suitable soi
anendnent products within a conmunity that conpost can satisfy with
very little (if any) additional cost and | abor needed after it is
produced.

Also , conpost marketers can pronote conpost to producers and
suppliers of conpeting/conplenmentary products as a source of "raw
material” or an ingredient for their products. For exanpl e,
topsoil and potting soil producers can mx conpost in with their
products to inprove the organic content and provide a nodest supply
of nutrients in the product. Properly cured conpost would be a
sui tabl e ingredient for many conpeting/conplementary products. In
many cases, It may also be a cheaper input material. In many parts
of the country, topsoil is essentially a seasonally avail able
product. In other areas, adequate topsoil is sinply not available
near by. Therefore, m xing conpost into topsoil could extend
exi sting supplies of topsoil and reduce the expense and need for
transporting topsoil from relatively distant sources.

Overcom ng Cost Pressures from Conpeting Products

Some conmunities have offered conpost free or at reduced
prices initially to attract users and markets. However, others in
t he conposting I ndustry feel this tends to devalue the product in
the customers’ mnd (making it difficult to later charge a price)
and recommend that it be sold at a positive price to cover at |east
sone of the processing and/or transportation costs (2) . \Wether or
not a price is charged nmay al so depend on whet her the conposting
facility is a public or private operation (3). If a price is
charged, a pricing structure can be established to reflect the
?urchase quantity and distribution nethod (3)(4). For exanple, a

ower price can be charged to encourage custonmers to purchase
greater quantities of conpost or pick up the conpost at the
conposting facility.

Recovering Post-processing Costs

Post -processing is generally performed to inprove the quality
and/or increase the value of the conpost. This may be done to neet

6- 2



the quality needs of a specific market, increase the conpost's
ability to bear the cost of transportation, or sinply to inprove
its salability. Post - processing costs are a possible barrier, but
a PotentiaLIy avoi dable one if they are recovered through a higher
selling price for the conpost product. The key, here, is to
recogni ze when and to what extent post-processing is necessary.
Thi s requires an understanding of specific narkets' needs as to the
characteristics of the conpost (e.g. , particle size, pH,
distribution nethod, etc.).

| f bagging is being considered, an evaluation of the increased
cost versus expected additional revenue should be performed. (As
a rough guide, the average price in 1988 for peat sold in bulk was
$18. 14 per ton;, for peat sold in packages or bales, the average
price was $24.68 per ton [5]). \Wolesale and retail distributors

shoul d be identified. D stribution networks nay have to be
est abl i shed. Transportation nodes and costs nust also be
consi der ed.

Al so, the effectiveness of source separation, the composting
technol ogy used, and the quality control enployed will likely
affect the need for, or level of, post-processing. Public

education, separate collection containers, inspection of incomng
conpostable materials, and effective up-front facility separation
can prove useful here.

Mtigating Transportation Costs

Various neans are available for reducing the cost of
transporting the conpost product from the conposting facility to
its potential users. Favorable transportation rate structures for
conpost woul d potentially reduce its cost barriers and increase its
use. Thus , adjusting transportation rate structures, such that if
any rate inequities exist they are elimnated (or nodified in favor
of the conpost product) , could have a significant inpact on
i ncreasing conpost use.

ShipFing conpost at | ower backhaul rates is another nethod
that can [ower transportation costs. Cbnerallr, backhaul rates are
set very lowin many areas in order to utilize otherwi se enpty
return trips, attract freight for return trips, rather than
allowing vehicles to return enpty to points of origin. Sinilarly,
i f conpost feedstocks (nore appropriate for source separated yard
trimmngs) are transported to a conposting facility (especially one
in arural site), finished conpost could be returned to urban
markets or outlets in the same vehicles provided the vehicles are
cleaned as appropriate (e.g. , to reduce transmttal of weed seeds
to the conpost).

It is also possible to increase the value of conpost through
ost-processing (e.g., by shredding, screening, blending, and/or
agging) so that it is better able to bear the cost of
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transportation. This is currently done with many conpeting/
conpl ementary products such as peat and potting soil. The bagged
conpost can be given a brand name to devel op product identity and
user loyalty. Benefits, uses, and instructions for the conpost can
be printed on the bag.

Anot her means to reduce transportation costs is to |locate the
conposting facility at, or near, the primry users' Iocation§s) :
This is a viable alternative if a user (e.?., a nursery or farm
has suitable |and area for the conmposting facility and this area
conplies with conposting facility siting requirenents. Vari ous
advant ageous arrangenents may then al so be possible regarding
provision of |abor, equipnent, and |and.

Finally, nmost transportation costs can be avoided if narkets
are found and developed in the i mediate |ocal area. Otten, one of
the best markets for conpost is within the community in which the
yard trinmngs or other nunicipal organics are generated. Thi s
I ncludes uses in parks, |andscaping, honme gardens, etc.

Overcom ng | npacts of Conpeting Product Capital |nvestnent

This potential barrier nmay be difficult to overcone.
Fortunately, it is not applicable to many of the potential markets
for compost. The problemis that even with various incentives to
purchase necessary conpost application equipment, a capital outlay
Is required, possibly idling some already purchased equipnment that
was used for applﬁing t he conpeting product(s) . However, the
equi pnrent used wth the conpeting product(s) may have ot her uses or
resal e zflue whi ch allows sone of the capital investnent to be
recover ed.

Many States have enacted incentives to encourage the use of
recycled materials, which may (or should) apply to the use of
conpost. These include consunption tax credits, sales and property
tax exenptions, grants, and low interest |oans. Tax incentives
generally apply to local and/or State taxes. They are an
I nducenent to invest in new capital but, by thenselves, do not
fully conpensate for the cost of investment. The sane is true with
low interest |loans. Gants will generally cover sone or all of the
cost for application equipnment.

In addition, since this potential barrier typically applies
to certain, perhaps |large, users of conpost, |ower prices may be
offered for substantial purchases of conpost.



OVERCOM NG NONECONOM C BARRI ERS
Provi di ng Conpost Quality Assurance

Two of the nmore inportant tasks, not only for developing a
mar ket for the conpost product, but also for maintaining it, are to
establish an acceptabl e set of conpost standards and specifications
and to ensure that the product unfailingly neets those standards
and specifications. The latter task is particularly inportant
because, as discussed in Chapter 5, deviations in quality lead to
user frustration, and, with comrercial users, possibly to financia
| osses. Moreover, it is the only way to build a favorable record.

Progress in identifying and inplenmenting neasures that inprove
conpost quality assurance can be made by actively seeking
i nvol venent from potential users on their specific needs and
bi ol ogi cal, chem cal, and physical qualities they believe are
I nportant or essential. Conpost users that should be consulted
i nclude agronom sts, farnmers, hone gardeners, horticulturists,
nurserynen, |andscape architects and specialists, nunicipal and
State park officials, and university agricultural extension agents.
However, t he %?rdening market is strongly influenced by
devel opments in horticulture-oriented industries. In addition to
the users listed above, public health and environnental protection
agencies and associated professionals should be included
Arbitrary  decisions should be avoided in est abl i shing
speci fications, standards, and directives.

| mproving the quality of the “raw conpost” product by
screening is acconpanied by an increase in the size of the rejected
fraction and a lowering of the volume of narketable product. This
probl em coul d be resol ved by ?rading and devel opi ng markets for the
product into two or nore quality levels, e.g., into top quality,
medi um and general or noncritical use. Another gradation could be
on the basis of unrestricted use (for all uses except perhaps food
crop production); and restricted use (e.g., use only for
recl amation of disturbed |and areas or only as landfill cover)
Several States have established at |east one grade for conpost, as
wel | as standards and specifications to be net by each grade (see
Tabl e 4-9).

[ mproving Conpost User Attitudes

To conpete successfully with other soil anmendnent products,
conpost nust be shown to be of equal or greater benefit and val ue.
It is inmportant to stress the benefits of using conpost (e.g.,
Elanp grow h inprovement, erosion reduction and water quality

enefits, and plant disease suppression) . |If a quality conpost is

consistently produced, over tine it will be able to establish a
positive reputation, such as that currently enjoyed by many
conpeting products.



The prevailing attitude toward nost conposts is generally
favorabl e. Not only have the many "virtues" of good quality
conpost been wi dely recogni zed and publicized, they have al so been
convincingly denonstrated in nany areas. Conpost demand can be
further increased by educating new users on the benefits of using
conmpost and providing application information (6) (7). For the
present, once good quality conpost has been assured, the next step
will be to expand the magnitude of conpost production so |arge
quantities of conpost are readily available and used.

~ There are two inportant aspects of devel oping markets for yard
trimmngs conpost. The first is to maintain a favorable attitude
toward It. An exanple of an action that could adversely inpact
users’ attitudes would be the addition to Yard trinmmngs of street
sweepi ngs that have been contam nated by glass shards, netals, and

a variety of other objectionable itemns. This coul d adversely
affect product quality and cause users to react unfavorably to the
use of the contam nated product. A favorable attitude can be

strengt hened by applying quality assurance neasures as discussed in
Chapter 4. Furthernore, working with university agricultural and
cooperative extension services and professional groups (e.g.,
| andscapers, agronom sts, and farm bureaus) to devel op nmarkets and
providing the public and others with technical assistance can
greatly influence conpost product acceptance (4).

The second is to expand the production of yard trinnin%s
conpost to the highest |evel possible, while still ensuring the
continued availability of, and markets for, the product. 1In
addition to assuring a continuous supply, lists of suppliers and
their addresses, conpost delivery arrangenents (if any) , and price
could be made available to the public, |andscapers, governnent
agenci es, and others who would use the product. For exanpl e,
establishing a |ocal telephone hotline to provide information on
availability, location, price, and use of conpost woul d be hel pful
in informng potential users.

Sonme users of mxed MSW conpost have positive attitudes and
others have negative attitudes towards its use. Cenerally, there
currently seens to be nore acceptance for its use for |and
reclamation or as a landfill cover than for higher grade uses. For
mar keters of conmpost to increase acceptance of the product, they
need to ensure: 1) the product neets specifications/guidelines
appropriate for the intended use; and 2) that sufficient quantities
of the product are available for the intended use. This may be
followed by an intensive educational program and the best use of
pronotion techniques (6)(7). Refinements to the product, when
needed, must al so be convincingly denonstrated so potential users
are sufficiently reassured as to the inprovenents. Finally, the
feasibility of making such a denonstration ultimtely depen&é upon
t he guaranteed availability of a m xed MSW conpost product that
meets all specifications and standards.
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| dentifying Locations of Conpost Producers and Users

Conpost  producers should take full advantage of the
recognition factor that acconpanies proximty to the conposting
facility and which is so essential to successful market devel opnent
of any conpost product. This can be done by properly operating the
conposting facility so it does not becone a source of nuisances or
adversely inpact the quality of the environment in any way.
Recognition can be furthered through the use of denonstration plots
show ng the beneficial effects of conpost on plant growh and
production. Another nmeans is to arrange tours of the facility for
the surrounding citizenry.

The negative effects of distance on availability can be
mtigated by establishing a strategic network of distribution
centers where an adequate inventory of conpost is maintained. An
additional recourse may be to expand the denmand for the product to
the fullest extent possible within the market area all owed by the
di stance between the site of the conposting facilitz and the
| ocation of the users. Conpost demand can be increased by finding
addi tional uses for the product or by nodifying it to nmeet new
uses.

Near sone of the larger urban areas, sufficiently large
markets for conpost may be further away in the rural areas. If
this distance is too great, the cost for transporting the conpost
may inpede the devel opment of markets in these areas. As a rough
gui de, conpost may be marketed within 40-50 mles from the conpost
processing facility (8)(9). However, the actual distance would
depend on the quality and val ue of the conpost, formof sale (i.e.,
bag or bul k), access to transport arteries, and type and size of
transport vehicles.

Gai ni ng Access to Transportation Routes

One approach to gain access to transportation routes is to
site conpostin? facilities at, or close to, the primary conpost
users, especially long-term large users. Such |ocations could be
near farnms, nurseries, parks, landfills, etc. Siting must also
take into account transport of the materials to be conposted, as
well as the relative costs of land to be used for the conposting
facility. As discussed above, strategically |ocated conpost
distribution centers nmay be cost-effective in reducing
transportation costs.

I ncreasi ng Conparative Availability of Conpost

If the full potential use of yard trinmm ngs conpost could be
realized, matching product availability with the seasonal denand
for soil anendnents could well beconme a problem For the present,
availability of yard trinm ngs conpost in sone cases is inadequate,
at least as far as certain users are concerned; other areas are
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exPeriencing over-supplies of the conpost. Very fewretail outlets
offer yard trinmngs conpost, whereas the potential demand for the
product may be | arge. However, no such dearth of conpeting
products exists. For exanple, cow manure, enriched bark conpost,
and peat may be avail abl e year-round.

Until nore MSW conposting facilities cone into operation
availability will continue to be one of the barriers to devel opi ng
markets for MSWconpost. Since the characteristics of the products
are likely to vary between facilities, it is difficult to nake
general predictions as to quality and utility. One would expect
that quantities would be greatest in highly urbanized areas because
of the Aaroporti(anally greater volunes of organic materials
generate and consequently | ar ger conposting facilities
Unfortunately, the potential use of the conpost product in such
areas may be able to accommodate onIY a small fraction of the tota
production capacity. A though it follows that unavailability would
no | onger be a problem over- availability could becone a serious
one. Near relatively small cities, generation of the organic

materials and the(rroduction of compost coul d be nore conpatible
with that of denand.

Est abl i shing Procurenent Policies for Conpost

procurenent policies, public or private, that are biased
agai nst conmposts should be revised by policies unbiased or
favorable to their use. Procurenent policies can be inplenented
that mandate equal or preferential treatnent of conposted yard
trinmngs and nunicipal organics in the purchase of soil anendments

and nul ches. This type of policy generally provides that the
conmpost in question be purchased and used if it is no nore costly
than conpetitive materials and if it neets all produc

speci fications deened essential
Conplying with Restrictions on Conpost Use

The barriers “restrictions on conpost wuse” and “legal
constraints” are closely intertwined. Consequently, many of the
statements made in this section could be applied to the foll ow ng
section and vice versa.

There are several State laws that restrict conpost use (e.g

see Table 4-9). In addition, the EPA and nany States have
regul ated the use of biosolids conpost. These restrictions on
conpost use were generally inposed to prevent potential inpacts
upon soil, water, and air resources that could adversely affect

public health, crop production, and overall environnental quality.
Because with few exceptions these restrictions are based on
demonstrated tests, first-hand experience, and objective analysis,
any attenpt to lessen themto facilitate market devel opment for the
conpost product nust be exam ned and evaluated with extrene care.
It should be enphasized, however, that this does not preclude a
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continuing evaluation and critical exam nation of the restrictions
by pursuing a program of careful research and reassessnent of past
experience and findings.

Recogni zi ng Legal Constraints

Ast he state of know edge regardi ng conpost use advances,
adj ustments to conpost use restrictions may be needed over tine.
Legal constraints on the use of a product or material should be
based solely on the characteristics of that product and not whether
it is a recycled product or virgin nmateri al
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Appendi x A
EXAMPLES OF EXI STI NG PROGRAMS AND MARKETS

| NTRODUCTI ON

Conposting has beconme an attractive nethod in the US. to
divert organic materials (especially(yard trinmmngs) from disposal
facilities and produce val uabl e end products. The nunber of
facilities in operation, or in the planning or construction stages,
is growmng rapidly. The general status of yard trinmmng and MSW
conposting in the U S. is discussed in the follow ng paragraphs.
Following that, information on the devel opnent of conpost markets
is presented for a nunber of existing conposting prograns. The
information is divided by region, and is intended only to be
representative of the many conposting prograns an their
correspondi ng conpost markets. The discussions are presented as an
overview of the types of conpost market devel opment efforts in the
Us.

Yard Trinmm ngs conposting

Conposting yard trinmngs has been practiced for nany years in
the U S However, it was not until the |ate 1980s that this
practice began to attain w despread application. The follow ng
factors are particularly responsible for the growng interest: 1)
recovery and utilization of yard trimmngs is an effective nmeans of
diverting substantial quantities of organic nmaterials from
dwi ndling nunmbers of, and increasingly nore expensive, landfills;
2) the material is easily conposted; 3) the required technol ogy can
be mnimal; 4) the regulatory requirenents have not been too
demandi ng; and 5) the value of the conpost product.

Quantities of yard trinmmngs generated vary anong regions.
The size of the contribution of yard trimmings to a conmunity's
discards into disposal facilities. Results obtained in MSW
conposi tion studies show that yard trinmngs may conprise from 5-30
percent (by weight). The relative contribution of yard trinmm ngs
Is also a function of season, climate, vegetation, soils,
popul ation density, and affluence. Typically, the output of grass
clippings and brush is greatest fromlate spring until m d-autum.
On the other hand, approxinately 70 percent of the annual output of
| eaves is typically collected in the autum.

Conposting | eaves collected in the autum is currently the
nmost frequent type of conposting programin the US. (1) . These
types of conposting prograns generally utilize a | owtechnol ogy
conposting process. Market devel opnent efforts for |eaf conposting
progranms are usually conducted during a short time period in the
5ﬁr|ng and fall, because of the greater need for soil amendnents at
t hose ti mes.
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A trend in yard trimmngs conposting is towards inplenentation
of nmore prograns that process a mxture of yard trimmngs (e.g. ,
| eaves and grass clippings) during the year.” These yard trinm ngs
conposting prograns generally require higher |evels of processin
t echnol ogy and nore conprehensive conpost market devel opnen
progranms. Tree trinmngs and brush require chipping or shredding.
In addition, inproper conposting of grass clippings can lead to the
generation of offensive odors.

_ The conpost product is a valuable soil anmendment,
is free of objectionable, unwanted substances. It Is
organic matter and a nodest supply of nutrients.

provided it
a source of

Muni ci pal Solid Waste Conposting

NBM/conpostin? was given consideration as a managenent process
inthe US as early as the 1950s. However, in the I1960s, several
factors conbined to discourage the prospects for NBM/conpostin%.
The primary factors included: 1) an absence of a nmarket for the
conpost product; 2) the very low cost of landfilling; and 3) the
hi gh carbon/nitrogen ratio of MSWin the U S

Conposting muni ci pal organics, as well as co-conposting MW
with biosolids, currently is receiving a substantial anmount of
attention in this country. As of Fall 1989, seven full-scale MSW
conposting or co-conposting facilities were in operation (2) . In
addition, approximately 40 other facilities were in the planning,
design, pernmtting, construction, or pilot-scale operation stage
Table A-1 presents a sunmary of these facilities by region.

Wth the current high degree of interest in MSW conposting,
institutions or agencies should also be cautious before
i mpl erenting these prograns. If a conposting program is
i mpl enented without a full understanding of the MSW stream and the
process itself, problems can be encountered during operation, in
producing a high-quality product, and in developing conpost
markets. The quality of the finished product greatly depends upon
the type, efficiency, and thoroughness of the separation process

(i ncluding source separation), as well as process and product
gui delines or regulations.

The seven full-scale MSW conposting facilities in operation in
the US. in 1989 are listed in Table A-2. Capacities of the
facilities range from about ten to a few hundreds of tons per day.
Little detailed infornmation is currently available on the quantity
or quality of the finished conpost produced at nost of these
facilities. Their out put of conpost has typically not been
sufficient to permt a long-termdefinition of the market for their
respective products.



Table A-1

STATUS OF MSW COVPOSTI NG CO- COMPOSTI NG
FACILITIES IN THE U S. (FALL 1989)

Regi on Consi deration Planning 1/ Qper at i onal Tot al
Central 4 0 4
| ndustri al 3 4 1 8
M dl ands 10 16 4 30
Nor t heast 7 8 0 15
Pacific 2 3 1 6
Sout h 4 6 1 11
Total s 26 41 7 74
1/ I ncl udes planning, design, permtting, and construction

stages, as well as pilot-scale or research facilities.

Sour ce: Gol dstein, N “Solid Waste Conposting in the US.”
BioCycle, 30(11):32-37. Novenber 1989.



Table A-2

OPERATI ONAL MSW COVPOSTI NG CO- COVPOSTI NG

FACLITIES IN THE U. S

Locati on

Del awar e
W | m ngt on

Fl ori da
Sunter County

M nnesot a
Fillmore County
Lake of the Wods
County
St. “doud

Washi ngt on
Skamani a County

W sconsi n
Port age

Sour ce: ol dst ei n,
Facilities .

Type of System

| n-vessel

W ndr ow

W ndr ow

W ndr ow

I n-vessel / drum

W ndr ow

| n-vessel / drum

N. and B. Spencer.
Bi oCYcl e

31(1): 36- 39.

( FALL 1989)
Mat erial Added

to MSW

Bi osol i ds
None

None

None

Bi osol i ds
None

Bi osol i ds

“Solid Waste conposting

January 1990.



Composting Other Organic Materials

In addition to prograns that conpost yard trinmngs and the
other nunicipal organics, a nunber of prograns have been
est abl i shed throughout the U S. to conpost other organic materials.
Exanpl es of these materials include horse manure, dairy manure,
chicken manure, potato processing by-products, and seafood
P(o¢e55|ng by&groducts. These types of prograns are generally nore

imted in nunber and tend to be nmuch nore dependent upon the types
of local industry and the types of organic materials these
I ndustries produce.

EXAMPLES OF COVPOSTI NG PROGRAMS BY REG ON
Central

The Central region consists of the |largest nunber of States
§14) and has a total popul ation of approxi mately 39,000, 000. The
tates which conprise this region are: Arizona, Colorado, |daho
Kansas, Montana, Nebraska, Nevada, New Mexico, North Dakota,

Gkl ahoma, South Dakota, Texas, Utah, and Wom ng

The States in the Central region have the fewest active
conposting projects. This may be due to the fact that the region
covers a large area of land that is not densely populated. In
addition, the landfilling cost is relatively inexpensive and there
is an absence of |egislative measures discouraging landfillin
The Central region has a sizeable agricultural industry which could
absorb conpost products.

Boul der. Colorado. = Boul der County and the City of Boul der
have supported a wood chi pping project Since 1985. Wody nateri al
is collected during the regular "spring cleanup” program The
material is processed through a tub grinder and reduced to wood
chips fromone to three inches in size. During 1986, the ?roject
diverted 9,000 cubic yards of woody material fromthe landfill, and
produced 3,250 cubic yards of wood chips (3)(4).

. Lincoln_Nebraska. A program was begun in June 1988 to use

bi odegradabl'e™ cornstarch plastic bags in the collection of yard
trimmngs for conposthg. The compost from the programs first
year was unmarketable due to the presence of nondeconEosed bag
pieces, so it was spread on a closed landfill and disked in.

The City has an agreenent with the University of Nebraska to
conduct tests on the bags and the conpost. The series of tests
al so include an analysis of pesticides and herbicides in the
| eachat e. Local nurserymen, |andscapers, and sod farners have
expressed an interest in using the conpost (5



Omha, Nebraska. The Gty of Omha is using a closed landfill
as a site for a pilot-scale yard trinmngs conposting program In
1987, the breakdown of the yard trinm ngs accepted was 60 percent
| eaves and 40 percent tree trinmngs and other yard trimmngs. In
1989, nost of the material collected was grass clippings.

In the past, the material has been stockpiled at the landfil
from April to Novenber.  Then in Novenber, the materials are
shredded and put into w ndrows. The windrows are turned tw ce
during the conposting process with front-end | oaders.

In 1987, all of the conpost product was used by the Gty's
Par ks Depart nent. Currently, the finished conpost is taken to a
central park in bulk form where residents can pick up the product
free of charge. The material is used primarily as a nulch and soi
anendnent (6)

| ndustri al

The Industrial region consists of eight States and, except for
the South, has the |argest population of the regions defined for
the study -- 52,000,000. The eight States are: Delaware, Indiana,
B@ry!and, Mchigan, New Jersey, GChio, Pennsylvania, and West

i rginia.

The MSW managenent policy for the State of Mchigan
establishes a range of 8 to 12 percent as a goal for diverting yard
trimmings from disposal by conposting. In early 1989,
aBprOX|nater one Fercent of Mchigan’s MSW was being conposted in
about 100 | eaf and/or yard trinmngs conposting prograns throughout
the State (7).

The State of New Jersey has the |argest nunber of | eaf
conposting facilities in operation. As of March 1988, there were
175 operational |eaf conposting facilities in the State (8). The

primary end uses for |eaf conpost are: resi denti al gardenini,
topsoil  conpani es, nurseries, and public works and parks
depart ments. O her uses include |and reclamation and | andfil

cover. Mst municipalities in New Jersey are giving the conpost
away to residents and charging a nomnal fee to bulk users (9) .

Wl mngton. Delaware. The Del aware Reclamation Plant in
Wl mngton I's owned by the Del aware Solid Waste Authority and has
been operational since 1984. The facility is designed to process
about 1,000 tons of m xed MSW per day. Processi ng includes size
reduction, air classification, magnetic separation, and screening
to recover netals and glass and to produce a refuse-derived fuel
In addition, the process al so generates about 225 tons of residue
(primarily paper and plastic). The residue is mxed with an equa
amount of biosolids (about 20 percent total solids) and then
i ntroduced into one of four reactors for conposting. The materia
is held in the reactor for five to seven days during which tine it
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is mxed and aerat ed. The humus fromthe reactors is dried to
approximately a 15 percent noisture content and then screened to
renmove plastic, glass, and metallic particles. The screened
product is pelletized for narketing.

Early analysis of the conpost produced by the facility
indicated that the material contained PCBS in the range of 4 to 5
parts per mllion. These concentrations ruled out the origina

lan to market the product as poultry litter. Present markets
eing developed include horticulture, lawn fertilizer, and
hydr oseedi ng operations.

The product was brought to market in 1989 under the nane
“Fairgrow.” The facility has received a permt fromthe Department
of Natural Resources and Environmental Control to sell the conpost
to landscapers, nur serynen, and groundskeepers at | ar ge
corporations, cemeteries, golf courses, schools, etc. The product
is not permtted for sale to the general public in Del aware and
cannot be used on vegetabl e gardens because of regul ati ons on heavy
metal content in the conpost.

The selling price for the conpost in 1989 was $4.50 per cubic
yard; delivery cost is provided at an additional cost. To
encourage first-time users, the operator, Fairfield Service
Conpany, offers the first truckload (up to 20 cubic yards) free of
charge. Printed materials are provided to users which include a
description of the product, its properties, uses, application
rates, and restrictions (10)-(15).

Mont gonery County, Maryl and. Mont gomery County received
18,200 tons of |eaves for conposting in wndrows in 1989. A
wi ndrow turning machine is used to turn the piles. The compost is
screened and Is tested for weed seeds and heavy netals. The
finished conpost is sold mainly to |andscapers and nurseries for
$7.50 per cubic yard, in mninum]loads of 10 cubic yards. Peak
mar ket demand for the conpost occurs in the spring. The fall
season is the second hi ghest denand period. Conpost not sold in
the spring may need to be stored at the conposting facility for up
to six nmonths to be sold through the fall

In sumrer 1989, the County undertook a pilot programto add
grass clippings to its leaf conposting program Wth the inclusion

of grass clippings, the County will nonitor the finished conpost
for pesticide content (16).

Traverse City., M chigan. After an ordinance was passed in
1986 which banned the burning of combustibles within Cty limts,
a | eaf conposting programwas started in 1987. Loose | eaves are
coll ected and fornmed i nto w ndrows. Traverse City plans to
incorporate grass clippings and possibly fruit processing by-
products into its conposting program The City plans to sell the
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compost to the public in bulk form (by the cubic yard, the bushel,
or pickup truck load) (7) (17).

Essex County., New Jersey. In 1987, Essex County, New Jersey
set up a |eaf composting programto process the |eaves generated b
approxi mately 12 towns in the County. In addition to the centra
site, 9 or 10 nunicipal sites are also operated in the area.

I ncoming | oads are nonitored at a gate, and only cl ean | oads
are accepted. Pl astic bags are not allowed, although paper bags
are. During the 1988-89 season, approximtely 60,000 cubic yards
of éeavgs were brought in, and 15,000 cubic yards of compost were
produced.

The County conposts the leaves in windrows. During the first
year of operation, the piles were turned with a front-end |oader
A windrow turner was purchased during the second year. The |eaves
undergo 12 to 16 nmonths of processing, and are turned three to five
éines during this period. No screening or other post-processing is

one.

Prior to beginning the program the County and towns agreed
that each town woul d be responsible for taking their "share" of the
finished conpost. The share was estimated to be approxi mately one-
third of the volune of |eaves dropped off at the site. This ratio
was | ater changed to one-fourth because a |arger reduction in
vol une was experienced than originally anticipated.

The towns are provided with a list of approxinately 15 markets
that woul d take the conpost for free (or at a nom nal cost of $1

er ton) if delivered.  Myst of the markets on the list are
ar mers. The list also includes an urban garden|n? program h
Newar k and use by the landfill for revegetation and | andscapi ng

(not cover). A large share of the conpost is used by the towns
themsel ves. According to the County, the problemis nof in finding
a market for the material; the problemis in getting each town to
transport its share to the available narket.

No | aboratory anal yses have been conducted on the product. No
restrictions are placed by the County on the use of the product
because they feel the conpost belongs to each of the towns, rather
than to the County. According to a County representative, if a
hi gher quality conpost was produced, it could be nore attractive to
residents and woul d be easier to market (18) (19).

Franklin_ Township, New Jersey. M ddl ebush Conpost, Inc. has
been conposting leaves in Franklin Township since early 1987.
Because of restrictions inposed by the State Departnent of
Environmental Protection, the facilify is only allowed to accept
| eaves as feedstock for the conposting operation. To maintain a
qual ity end-product and keep processing costs down, the facility
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does not accept |leaves in plastic bags. The finished conmpost is
passed through a three-eighth to half-inch screen

The | eaf conpost is subjected to a range of Iaboratory
anal yses including pH, organic natter content, and a range o

nutrients (see Table A-3). These results are published and nmade
avai |l abl e to prospective buyers. M ddl ebush Conpost has al so
devel oped instructions for the application of the product and nakes
this information available to buyers as well. Recommended

application rates and instructions vary dependi ng on the intended
use of the product.

M ddl ebush Conpost, Inc. was selling conpost at $10 per cubic
yard screened and $6 per cubic yard unscreened in 1989. About 20
percent of the conpost was used by a | andscaper who conbined it
with soil to nake topsoil. The rémaining 80 percent was sold to
ot her |andscapers, developers, nurseries, garden centers, and
honeowners for use as acfotting soil, a soil amendment, or as nulch
for water retention and weed control, and was also used to cap
landfills. In order to establish markets, at first the conpany
gave the product away and conducted a full marketing canpai gn. By
the end of 1989, they were able to sell all of their product. In
order to fully neet market demand, the conpany would like to
i ncrease production (20)-(22).

Parlin. New Jersey. Alternate Disposal Systens, Inc. (ADSI)
shreds tree stunps and other woody materials from over 100
communi ties. Following its shreddin? process, ADSlI Sells fine
mul ch for $12 per cubic yard, coarse nulch for $10 per cubic yard,
and topsoil (attached to the stunps) for $10 per cubic Yyard,
primarily to |andscapers. ADSI also sells fill material (from
crushed rock) (23) .

Wightstown, New Jersey. Wodhue, Ltd., operates a privately-
run facility in Wightstown, New Jersey to conpost various m xes of
| eaves, brush, tree trimm ngs, food processing by-products, and
| i vest ock manures. Unwant ed substances are hand-picked fromthe
incomng material. The feedstocks are placed in w ndrows where
tenperature is nmonitored to determne the turning frequency.

Laboratory anal yses are conducted at the beginning, mddle,
and end of the conposting process. On-goi ng anal yses include
testing for pH  heavy netals, and nutrient content. O her
anal yses, such as for herbicides and pesticides, are conducted
periodically.

~The conpost is passed through a trommrel screen to inprove the
%uallty of the product. The finished conpost was being sold for
12 per cubic yard in bulk, excluding cost of delivery in 1989.
Markets were agriculture, resi denti al hone  gardeni ng, and
comercial users (nurseries, landscapers, etc.) . The New Jersey
Department of Transportation has recently accepted the conpost
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Table A-3

TEST RESULTS - M DDLEBUSH COVPOST, |INC.,
FRANKLI N TOANSHI P, NEW JERSEY

Soi | Leaf Conpost Leaf
Properties M xed with Sand Conpost
Col or Dark gray brown Bl ack
pH 7.3 7.8
Organic matter (percent) 18.0 51.0
Speci fic conductance (CEC),
m cronmhos/ cm 300 730
Texture 1/
(USDA C assification) Sandy | oam Organic soil
% Sand (2.0-0.05 nmm) 76
% Silt (0.05-0.002 nmm) 20
% C ay (<0.002 nm 4
Avail able nutrients:
(I'b per acre)
--  Ntrogen (NQand NH,) 51 (mediu 60 (medium)
- Phosphor us 33 (nmediu 36 (medium)
--  Potassium 205 ('hi gh) 150 (medium)
-- 15.7 26.8
- NH, 35.3 33.2
-- Ca 2,255 2,290
- M 42 19
- n 29 20
-- Fe 107 59
- M 19 33
-- B 7 16
-- SO, 19 30
-- d 14 39
- 7 3
-- Total carbon 10.1 28. 3
-- Total nitrogen 0.75 1.66
-- C/Nratio 13.5/1 17/1
1] The texture was tested b?/ t he hydroneter nethod. The soil
separ at es (particles) listed here reflect the size
distribution of the inorganic as well as the organic
fractions.
Sour ce: M ddl ebush Conpost, Inc.
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product as a soil additive. Use by counties and municipalities in
the area is being explored (24)(25).

Ceveland, Chio. The Geater Ceveland Ecol ogi cal Association
serves 16 communities, operates six conposting sites, and conposts
apBroxinately 250, 000 cubic yards of |eaves in w ndrows each year.
Laboratory “analyses have "been conducted on cation exchange
capacity, pH heavy metals (lead and cadmium , and nutrient content
(nitrogen, phosphorus, and potassium) by the Chio State University.

The Association sells conpost in four ways:

1. Bag and bushel --people bring their own containers; cost
is $0.75 per bushel.

2. Bul k | oad pickup--custoners’ trucks are |oaded for
$13.50 per cubic yard.

3. Home delivery--2 cubic yard mnimum 10 cubic yard
maxi mum sold at $55.10 for 2 cubic yards and $178.30 for
10 cubic Yards including delivery and taxes. For out-of-
County delivery, there is an added $20 charge.

4, Bagged in plastic one-cubic yard b gs. These are sold
t hrough distributors who déal wth the nursery and

| andscapi ng industries.

A discount is given for sem-truckloads delivered to
| andscapers and commercial growers to encourage the use of conpost
on laws and in potting nmedia for nursery stock. Al of 'the
conmpost has sold out every year

The Association has plans to begin a pilot programto conpost

m xtures of wood chips and grass clippings. Prior to
i npl enentation of the program they wll subject the grass
clippings to | aboratory analysis for pesticides. The finished

conpost will also be tested to determ ne how the chemcals are
broken down during the conposting process (26)(27).

Toledo, Ghio. In 1987, the Cty disposed of 40 percent of its
| eaves, used 10 percent unprocessed, and gave away 50 percent
unprocessed. In order to conserve |andfill space, a full-scale
effort to obtain users for all of the unprocessed | eaves was
| aunched. As a result, in 1988, 100 percent of the 300,000 cubic
yards of |oose |eaves collected were given away. Approximately 90
percent of that amount was delivered to a quarry under an agreenent
with the Gty to take at |east two-thirds of the | eaves collected
during the three-year period, 1988 to 1990. The quarry has
purchased a shredder and is conposting the |eaves for [|and
application.




The City offers to deliver |eaves free of charge to |arge
users near Tol edo. In addition to the quarry, users include a
| ar ge greenhouse operation that conposts the | eaves and uses them
as a soil amendnent. A large canning operation |ocated in Tol edo
has al so agreed to accept |eaves for agricultural use (28)(29).

Al | egheny County. Pennsylvania. Munt Lebanon, in Al egheny
County, has been conposting |eaves for 17 years. The | eaf
conposting operation averages over 10,000 cubic yards per year
Conpost produced is used in parks and on the City's golf course,
and is sold to residents for approximately $.50 per bushel

Al'l egheny County is planning to set up a seriesof conposting
areas in Gty parks. Finished conpost would be nade available to
muni ci palities and Parks Departnments. Minicipalities could use the
conpost or sell it to residents (30)-(32).

M dl ands

II'linois, lowa, Mnnesota, Mssouri, and Wsconsin are the
States conprising the Mdlands region. The five States have a
conbi ned popul ation of approxinmately 29,000,000

In the State of Illinois, conmposting is one of the alternative
met hods for dealing wwth MSWthat is being encouraged. A report
I ssued bﬁ the Illinois Departnent of Energy and Natural Resources
states that an estimated 70 percent of the State’s MSWstreamis
conpost abl e. The follow ng conponents are included: yard
trinmngs, other nunicipal organics, biosolids, |ivestock manures,
and agricultural residues (33) .

Chicago, Illinais. During 1987, Chicago eﬁferinented W t h
approaches to conposting yard trinm ngs by w ndrow ng vari ous
conbi nati ons of ?rass clippings, |leaves, and brush. |n the fall of
1988, 700 tons of |eaves were collected and conposted in w ndrows.
During 1989, the City expanded its pilot testing to include: grass
collection tests, paper bag collection and processing, and
“bi odegradabl e” plastic bag collection and processing. The
feedstocks to the test pro%rans have been brush chips, grass
Cippings fromearly spring 1989, and |eaves from Fall 1988.

Laboratory anal yses of the conpost fromthe test prograns have
been conducted by the University of Illinois. Tests iInclude heavy
nmetal s, herbicides, esticides, and nutrients. In addition to
these anal yses, growth tests will be undertaken by the University.

On July 1, 1990, State regulations went into effect that ban
yard trimmngs fromlandfills and require source separation of
these materials by honeowners. The Gty planned to inplenent a
full-scale programto conpost grass clippings and tree trinmngs by
that tinme (34)-(36).
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[llinois. An Intergovernnental Solid
Wast e Disposal Association has been fornmed by the nei ghboring
cities of Urbana and Chanpai gn, and by Chanpai gn County. The
Associ ation agreement requires that the three nember agencies fund
and operate a yard trinmngs recovery facility that was begun in
1986 by the City of Urbana.

In 1987, the facility received and processed 5,200 tons of
yard trimmngs fromresidents and | andscapers fromthe two cities
and the County. The facility processes incom ng brush into wood
chi ps, heavy wood into firewod, and |eaves and grass clippings
into conpost. The incom ng brush is shredded by a tub grinder.
The resulting wood chips are sold retail to individual customers or
whol esal e to | andscapers, nurseries, and greenhouses. Large pieces
of wood (nore than 6 inches in diameter) are split into firewood
and sold to the public.

The | eaves and grass cIpriqgs are placed in w ndrows and
conposted for use as mul ch. he Gty of Chanpaign also collects
bagged | eaves during the fall and Christmas trees for inclusion in
t he conposting operation. The conpost is available free of charge
to the public, cities, and parks. It is sold to whol esalers,

| andscapers, and nurseries. During the fall of 1988, the Gty of

Urbana introduced a curbside yard trinmngs collection program
using cornstarch plastic bags (37) (38).

WIl and lLake Counties, Illinois. Land and Lakes Company is
currently operating three | eaf conposting sites using the results
of a Rutgers University |eaf conposting research project as a basis
for its operations. About 300 cubic yards of |eaves are processed
each week in windrows. The windrows are turned often, and noisture
is added to accelerate the conposting process.

The finished conpost product is naned "Conpsoil.” It Is
avail able free of charge to residents, and is also used as | andfil
cover. The County plans to inplement a programin which conpost
will be available free to residents who drop off yard trinmngs at

the landfill, at a ratio of 4-to-1 by vol une.

Some prelimnary |aboratory anal yses have been conpleted on
the |eaf conpost. Included in the tests were pH and nutrient
content. To further market the product, the County feels the

chem cal content of curbside collected yard trinmngs needs to be
anal yzed (30)(39).

Afton, M nnesota. Conposting Concepts in Afton, M nnesota
currently operates a 20-acre site to conpost |eaves and grass

cli Fings for residents of Wodbury, North St. Paul, and various
smal | communi ties.

A program using "biodegradable" corn-starch plastic bags that
are clear in color was begun in April 1989. Since the bags are
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clear, unwanted substances can be seen before yard trinmmngs are
added to the conposting operation. Consequently, they experience
very little contamnation in the process itself (except for
remai ning plastic bag shreds which are screened out)

The test phase for the cornstarch bags is being run in
cooperation w th various public agencies including the University
of Mnnesota, M nnesota Departnent of Agriculture, and M nnesota
Pol lution Control Board. No |aboratory results on the finished
conpost were available at the time of this study. No conpost coul d
be moved off-site until My 1990. Local nurseries and growers have
expressed interest in buying the bulk product (40).

Carver County, M nnesota. A nunber of wyard trinmngs
conposting sites are operating in Carver County. In rural
locations, the yard trimmings are dropped off at community
conposting sites. These materials are collected at curbside in the
nore urban areas of the County and conposted at a centralized
facility. The sites accept only |eaves, grass clippings, and
garden residues. No brush, woody tree parts, or other organic
materials are permtted as a normal practice.

_ At the rural drop-off sites, the yard_trinnin%s are conpost ed
in Méndroms. The conpost is generally given back to the area's
residents.

The central conposting facility is located at the University
of Mnnesota' s | andscape arboretum The 10,000 cubic yards per
year of yard trinmmngs received at the site are processed using a
rel atively Iom#technologK w ndrow conposting nethod. Water is
added occasionally and the windrows are turned on the average of
two to three times during the conposting process. Conposting tine
&aqge% Iron112-18 mont hs. The product is screened before

i stribution.

In return for the use of the site, the University receives
about one-half of the finished conpost product for use at the
arboretum  During 1989, approximately 500 cubic yards of conpost
were sold by the County to one | andscaper and two-golf courses in
éhF_area. The selling price was $12 per cubic yard, including

elivery.

Carver County has conducted |aboratory analyses of nutrient
content, pH, heavy netals, and C N ratio. The University of
M nnesota has al so conducted plant growth studies. Wed seeds
initially were a problem but it has been alleviated by altering
the conposting procedure. After conposting is conpleted, the top
six inches of the windrows are renoved and conposted again.

. Beginning January 1, 1990, vyard trimmings (leaves, grass
clippings, prunings, and garden trinmngs) were banned from
landfill disposal in the seven-County netropolitan area of
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M nneapol is-St. Paul . Experinents are currently being conducted
with larger quantities of grass clippings in the conposting nedi um
in order to allow for the increased anmounts of grass clippings that
will be collected as a result of the ban. he County is al so
experimenting with other materials including shredded newspaper in
the conpost feedstock (41)(42).

Fillnore County, M nnesota. The Fillnore County Resource
Recovery Center in Preston, Mnnesota was built in 1987 and is

conposting the nunicipal organics. Because there are separate
programs in the area already conposting their yard trinmmngs, these
materials are not typically received at the Fillmre MSW conposting
facility. Recyclable and oversized material are renoved prior to
conpost i ng. Approximately 15 tons per day are conposted in
wi ndrows.  After conposting, approximately 40 to 50 percent of the
material is screened out as rejects. Various |aboratory tests have
be%P conducted by the University of Mnnesota on the finished
product .

The primary purpose for inplenenting the MSW conposting
program was to reduce the County’'s reliance on landfilling.
Therefore, the operators do not have a plan to sell the product at
this time. Most likely it will be available free of charge to
users who are willing to pick it up. Ochards and agriculture are
markets that have expressed an interest in using the product. The
operators of the facility are recommending that the conpost be used
in conjunction with commercial fertilizers and be applied at a rate
of about 20-25 tons per acre.

Due to the vezy wet weat her during the 1988-89 winter, the
conpost was not ready to distribute for spring planting in1989 as
planned (10) (43) (44)

Hennepin County, M nnesot a. I n Hennepin County, M nnesot a,
yard trimm ngs fromresidents and | andscapers are formed into
windrows up to 12 feet in height. A mechanical turner is used to
aerate and grind the materi al

During the period April through Novenmber 1989, 146,000 cubic
yards of yard trimmngs were coll ected. O this, approximtely
52,000 cubic yards were processed into conﬁost at the County's
site. After screening through a quarter-inch screen, the conpost
is either used by the County’s Parks Department or redistributed to
muni cipalities. The nunicipalities then make the conpost avail able
to residents free of charge, picked up in bulk form

The remaining 94,000 cubic yards of yard trinmngs were
distributed as foll ows: 66, 000 cubic yards to private conpanies
i nterested in producing conpost; 18,000 cubic yards to County parks
for landscaping; and 10,000 cubic yards to a local farm for
| andspreading. Laboratory tests are conducted annually for heavy
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qe%als (l ead, cadm um nercury), pesticides, and nutrient content
45) .

Swift County, M nnesota. A 20 ton-per-day MSW conposti ng/
recycling facility is currently under construction in Swft County,

M nnesota. Wen the facility began operation in My 1990, source
separ at ed MSW was t|€ped at the facility in the form of either
recycl abl e, conpostables, or nonprocessibles.

Initially, conmpost use will be limted to landfill final cover
and selected County projects until environnental and plant growh
studies are conpleted (46).

Monroe, Wsconsin. In Mnroe, Wsconsin, grass clippings are
conposted wth |eaves. AmcordLn%]to the Gty, the two materials
conpost ed together produce a higher quality conpost than either
conposted separately.

Bet ween 6,000 and 12,000 pounds per day of grass clippings are
col lected during the sumer nonths. They are piled on | and the
Gty owns adjacent to the airport runway and later m xed wth
| eaves for conposting. No laboratory tests are conducted.

Truckl oads of the finished conpost are delivered to users free
of charge. The conpost is used by the Parks Departnent, and is
distributed to | andscapers, a golf course, and farmers. According
to the Gty, the current demand for the product “far exceeds the

supply.”

~ The Gty is currently experimenting with conposting the yard
trimmngs wth dewatered biosolids fromthe |ocal wastewater
treatment plant. The conpost woul d be added to fields as a soi
anmendment (47) (48).

- Portage. W sconsin. A m xed MSW bi osolids co-conposting
facility has been in operation in Portage since Septenber 1986.
The facility processes 30 tons per day of mxed MSWin an in-vessel
operation. After congosting, the product undergoes fine screening,
resulting in 15 to 20 percent of the naterial being rejected.

_ The prinarY purpose for conposting the m xed MSWand biosolids
is to conserve landfill space. No comrercial narkets are currently
bei ng pursued. The conpost is used as landfill cover. Previ ous
testing has shown the product suitable for this use.

The Wsconsin Department of Natural Resources has required the
facility to conduct field studies for |andspreading. In conpliance
with these requirenments, the conpost currently is being spread on
test plots at several concentrations. During 1990, crops wll be
grown and tests will be conducted on netal uptake and | eachate
(10) (49)(50).



Nor t heast

The Northeast region has a population of approximately
31,000,000 and is conprised of the follow ng seven States:
Connecticut, Mine, Massachusetts, New Hanpshire, New York, Rhode
| sl and, and Vernont.

I n Massachusetts, approximately 200,000 tons of |eaves were
estimated to be conposted from the autum 1988 season. Still
anot her 700,000 tons of |eaves reportedly were disposed at
landfills and waste-to-energy plants (28).

Vellesley, Mssachusetts. The Gty of Wllesley, in
cooperation with the Gty of Newon, operates two yard trinm ngs
conposting facilities. One of the facilities accepts yard

trimmngs fromlandscapers. Approximately 3,000 cubic yards per
year of conpost are produced at this site. The conpost is used by
the highway division for |andscaping.

The second conposting facility is at the Gty s Recycling and
Di sposal Facility. At this site, the general public may drop off
yard trinmmngs at no charge. The 4,500 cubic yards per year of
conpost produced at this site are marketed as a soil anendnent.
The Gty is currently pursuin%)yarious met hods of advertising the
conpost.  Advertisenents are being placed in |ocal newspapers in
the early fall and spring. In addition, the Gty is planning to
broadcast advertisenents on cable television.

Laboratory testing currently is being conducted by the
Uni versity of Massachusetts. The analyses will determ ne the
presence of heavy nmetals, NPK, trace elenents, and the organic
?gﬂtent of the conpost. A pH of approximately 7 has been reported

Fort Fairfield, Mine. A project was begun by the Maine
Department of Agriculture to denonstrate the conposting of potato
processi ng by-products and cull potatoes. Local farners and
i ndustry Provided equipnent and feedstocks. The conpost feedstock
is conprised of the cull potatoes and by-products, wood ash, paper
mll biosolids, and sawdust.

During the denonstration programin 1989, 484 tons of conpost
were produced. According to Al D xon, Town Manager, the product is
a “nice organic product, smells like dirt, and is pretty as peat.”
The conpost is being tested by a local farm on oats, peas,
potatoes, and broccoli crops at various application rates. The
sanme crops are being grown on fields without conpost. Tests wll
be conducted on the conpost product, soil sanples, and the crops
over a period of three years.



The town plans to expand the programto produce over 2,000
tons of conpost in 1990. Future glans are to market the conpost in
bulk to the farmng comunity (52)(53).

Thomast on,  Mai ne. The State Department of Environnental
Protection has permtted a 23-acre site in Thonaston, Mine to
conpost fish processing by-products. North Atlantic Products has
been involved with pilot conposting programs since 1987, and began
operation in Thomaston in June 1989. The material is mxed wth
sawdust and nechanically turned. The conpany expects to produce

500 tons of finished conmpost by November. The product is
undergoing laboratory analysis for NPK and trace el enments. The raw
materials are being tested for heavy netals. North Atlantic

Products is actively seeking nore markets for both bagged and bul k
?%ug?BSﬁnd plans to market the product under the nane “Sea G een"

_ Brookhaven and Holtsville, New York. The Departnment of
H ghways in Brookhaven conposts approxi mately 200, 000 cubic yards
of leaves annually, using windrows, at the Holtsville Ecology site
and Manorville Transfer Station.

During initial operations, plastic bags had been creating
problems in the conppstln% operation, both in_c[o%9|ng processi ng
equi pnent and reducing the quality of the finished product. In
1987, the Hi?hway Depar t ment purchased 400, 000 paper bags and
offered themfree to residents. According to the operator, the
pil ot program denonstrated that curbside collection of paper bags
was nore convenient and efficient than with plastic bags, and that
t he paper bags deconposed as quickly and inexpensively as
conposting | oose |eaves.

Laboratory anal yses were conducted by Cornell University for
heavy netal contam nation during the paper bag pilot study. A
test results were acceptable according to the standards established
by the U S. EPA for biosolids conposting. Currently, only pHis
tested for at the Ecology site.

Approxi mately 50-75 percent of the conpost produced is given
away to residents for use in gardens and on lawns. Small bags are
given to Grl Scout troops and other groups for potted plants. The
conpost is used by the |ocal garden club and in the comunity
garden. The renainder is used for nunicipal projects (35)(52)(56).

~ Islip. New York. In Septenber 1988, Islip expanded its yard
trinmngs conposting programto a full-size operation. The {own
anticipates processing at |east 70,000 tons per year of grass
clippings, leaves, and tree trinmmngs.

Yard trinmngs are collected at curbside, and are received at

the facility primarily in plastic bags. They are then shredded,
tromel screened, w ndrowed, and turned periodically. The tronmmel
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has recently been added to the process and is expected to be able
to renmove approxi mately 90 percent of the plastic in the feedstock.

Laboratory anal yses conducted on the conpost have been very
favorable. The finished conpost is usually given away. Currently,
it is available to residents and |ocal |andscapers on a first-cong,
first-serve basis. The town is in the process of providing 25,000
cubic yards to develop a golf course in the area. At the present
tinme, market demand exceeds the available supply.

The town is exploring potential commercial markets such as
turfgrass growers, landscapers, and other users of soil anendnment

products. It is uncertain at this time as to whether the product
wll be marketed in bag as well as bulk form (54) (57).
Saratoga Springs, New York., The horse manure and bedding from

the Saratoga Springs Raceway are conposted and sold as “Saratoga
Organic." The Saratoga Springs Raceway houses over 1,000 horses on
the prem ses, Wwhich generate 150 to 200 cubic yards per day of
manure and bedding material. The conposting operation is conducted
inside a building over a two-week period. Forced aeration,

controlled via conputer, is used to maintain proper oxygen |evels.

The flow of oxygen is controlled by conputer, based on data from
tenperature probes inserted in the piles. Laboratpr% anal yses have
been conducted by Cornell University. The finished conpost is
shredded, but not screened. It is bagged and sold to both retail

and whol esale markets (58) (59).

Scarsdale, New York. Yard trinmngs have been conposted in
the City of Scarsdale since the md-1960s. Currently, the Gty
works wth a local nursery to conpost approximately 35,000 cubic
yards per year of yard trinmings and distribute the product. The
yard trinmmngs are delivered throughout the year

Leaves are conposted (aerobically) in windrows.  Gass
clippings, shrubs, and tree trinmngs are conposted (anaerobically)
in cells for five years.

In return for a share of the finished product, the nursery
assists in turning the windrows and provides storage space for the
finished conpost. The Gty uses as much of the screened conpost as
It needs. Twi ce a year (spring and autum) the Cty sponsors
gi veaway weekends, during which time bulk conpost is available free
of charge to residents.  The remaining conpost is marketed by the
nursery as mulch and is also blended in potting soil and topsoil
The nursery sells the co ostcfroducts both in bulk and in bags.
Laboratory testing is conducted by the nursery (60)(61).



Pacific

The Pacific region has the fewest States of any of the regions
defined for the study. It consists of California, Oegon, and
Washi ngton, with a conbined popul ation of approximtely 35, 000, 000.

Davis. California. The Davis Waste Renpval Conpany has been
conposting yard trinmmngs generated in the City of Davis since

Decenmber 1981. During the first five years of operation
approxi mately 10,500 tons (225,000 cubic yards) of |oose brush and
| eaves were collected and processed. Approxi mately 4,875 tons

(15,600 cubic yards) of conpost were produced. O this, 1,175 tons
were sold and the remaining 3,700 tons were given to residents of
Davis. O the conpost that was sold, the primary narket was |oca
| andscapers.

The yard trinm ngs are collected at curbside using a "claw."
Unwant ed substances are renoved, and the material is shredded,
formed into windrows, and turned every two weeks.

The conpany has had | aboratory anal yses conducted on the
conpost. The results during the first five years showed that they
were unable to produce a consistent product. The average
?OI osition analysis of the conpost during those years was as

ol | ows:

Moi sture (% 60
Total solids (% 40
Vol atile solids (% 34
Carton/nitrogen ratio 45:1
Carbon (% 22

Ni trogen (% 0. 48
Phosphorus (% 0.16
Pot assi um (% 0.24

The finished conpost product currently is available in bulk
format no cost to residents. According to a representative from
t he conpany, problens with the quality of the finished conpost have
been encountered, primarily due to a lack of control of the
incomng feed stream and the high CN ratio. Because of these
problems, the facility now conposts primarily |eaves (62)(63).

Palo Alto. California. The City of Palo Alto's yard trinm ngs
conposting program began full scale in 1979. |n 1988, 22,000 cubic
yards of naterial were received at the facility, and 8,799 cubic
yards of conpost were produced. The type of materials accepted are
cl ean plant trinm ngs. The material is processed through a tub

rinder and then fornmed into w ndrows. Turning is done with a
ul | dozer at |east once per nonth.

The product is produced for eventual cover of a 146-acre
landfill to convert it into a park. The conpost will be mixed with
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dirt at a ratio of I-to-2. Use of the conpost for landfill cover
wi |l displace material that would need to be purchased at a cost of
approxi mately $15 per cubic yard (64)-(66).

San Mateo, California. The Cty of San Mateo began its yard

trimmngs conposting program in April 1982. Yard trinmm ngs
conposted included garden and tree trinmngs. Incomng |oads were
checked for conformance with a published |ist of acceptable
material s. The site attendants had the authority to reject

unsui table materials such as food scraps, rotten or odorous
materials, plastic or paper containers, pet animal nanure, diseased
or infected materials, and poisons or hazardous wastes.

The materials were then size reduced and formed into w ndrows.
The windrows were then aerated. During the 1986-1987 fiscal year,
41,000 cubic yards of raw materials were processed to produce
27,000 cubic yards of conpost. Some | aboratory anal yses of the
product have been conducted, including organic content and nitrogen
content. proxi mately 150 cubic yards per year of the product
were used by the Parks Departnent as a soil anmendnment wth
favorable results. Most of the conpost was stockpiled with the
intention of using it in the devel opnent of a 35-acre landfill site
into the Shoreline Park.

As of Septenmber 1989, San Mateo was no |onger accepting yard
trinmmngs for conposting. The site had accunulated a stockpile of
conpost in excess of its needs for the Shoreline Park, and is
selling the excess at $6.50 per cubic yard to custoners who will
pick it up at the site. Topsoil providers and the general public
are the primary customers. Approximately 3,000 cubic yards were to
?%sz?ggfy the Parks Departnent in nunicipal projects during 1989

- Portland. QOregon. There are two nmjor producers of yard
trimmngs conpost in the Portland area: Gimis Fuel co. and
McFarlane's Bark, Inc. In addition, East County Recycling Co. size

reduces through shredding yard trimmngs into a nulch

At the Gimis facility, yard trimmngs are size reduced and
pi | ed. The shredded product is aerated during the conposting
period, screened, and the oversized material is shredded again.
Gimds markets the conpost alone and also blends it wth sandy
| oam and bar kdust .

The yard trinmm ngs received at MFarlane's are stockpiled in
preparation for processing. The material is shredded and heaped
Into P|[es, and all owed to conpost for three to six nonths. Prior
to selling the product, the material is shredded and screened. The
conpost is blended with sawdust in a 9-to-1 ratio before selling.

Both Ginmmis and MFarlane’s have targeted three nmjor
mar ket s: residential custoners, [landscapers, and nurseries.
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Gimis has been actively trying to produce a material of
consistent, reliable quality to be used as a potting nediumin the
nursery industry. The shredded yard trinmmngs produced by East
County Recycling are given free of charge to residents (70)-(72).

Kina County, Washi ngton. Paci fic Topsoils, near Seattle,
conmposts grass clippings, |eaves, and prunings fromvarious parts
of King County. Incoming yard trimmings are visually inspected for
plastics, rocks, etc., shredded to accelerate the conposting

process, and forned into windrows. Sone of the conpost is screened
and sold as a decorative ground cover to be used in place of bark.
It is marketed under the nanme "Pacific Garden Ml ch." Paci fic
Topsoils al so bl ends the conpost with the conpany's other soi
anendnent products and in its topsoil. The conpany concentrates on
the commercial |andscaping market, although other nmarkets are
targeted as well.

Laboratory anal yses for organic content, soil fertility, and
macronutrients and mcronutrients are conducted quarterly. The
conpany reconmmends that the conpost beapplied to the soil in a
three- to six-inch layer (22)(73)-(75).

Seattle. Washington. A Seattle city ordinance states that
yard trinmngs nmust be source separated. = The City's conposting
programs are designed to handle 75 percent of the yard trinm ngs
typically disposed of.  In 1989, Seattle inplemented a three-
pronged approach to diverting yard trinm ngs: 1)  backyard
conposting; 2) curbside collection City-wide; and 3) self-haul for
a discounted tipping fee.

‘The Gty is encouraging backyard conposting of yard trinm ngs
by giving conposting bins to homeowners. In its first year,
starting in Septenber 1989, the program planned to distribute 6,000
conposting bins to Seattle residents. The bin is delivered by a
conposting instructor who provides the resident with a one-hour
hone consul tation explaining how to use the bin, helping the
resident set the bin up for use, assessing their yard trinm ngs
gener at ed.

Anot her facet of Seattle's backyard conposting programis the
Master Conposter Program which was begun in 1985. Since then, 75
master conposers have received trainin? and four backyard
conposting denonstration sites have been developed around the Cty.
The programis projected to reach 70,000 househol ds over a span of
seven years.

_ Seattle's curbside collection programfor yard trinm ngs was
inplemented City-wide in January 1989.  Yard trimmings are
transported to a centralized conposting site. As of Septenber
1989, no sal eabl e product had been produced at that conposting
site.  The anticipated current market value for the conpost end
product was $2.00 per cubic yard.
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The sel f - haul Progran1began operation in January 1989, and is
avail abl e at both of Seattle's transfer stations. During the first
seven nonths of 1989, residents and businesses dropped off al nost
7,000 tons of yard trinmmngs at the sites (35)(76)-(79).

Sout h

The South is the largest region in this study in terns of
popul ation. The eleven States in the region, which have a combi ned
popul ation of approximtely 56,000,000 are: Al abama, Arkansas
Florida, Ceorgia, Kentucky, Louisiana, Mssissippi, North Carolina,
South Carolina, Tennessee, and Virginia.

Gentry, Arkansas. In Gentry, manure from broiler chickens is
conposted in w ndrows. The finished product is marketed to sod
farners, |andscapers, and golf courses (80).

Ft. lLauderdale, Florida. The Cty of Ft. Lauderdale, in
Broward County, operates a conposting plant to process biosolids,
using trimings from comercial tree su&geons and wood chips as
bul king agents. The facility is designed to process 35 tons per
day (250 cubic yards per day) of biosolids cake in reactors and
accepts 1,000 to 1,500 cubic yards per week of yard trinm ngs.

Smal | amounts of the conpost have been used by nurseries and
the general public. The Soil and Water Conservation District is
currently considering use of the product. Local environnenta
restrictions have made | andspreading very difficult (81) (82).

~ Perry. Florida. Anerica's largest blue crab scrap conposting
project receives nost of the crab processing residues generated in
the Florida panhandl e. The crab scrap deliveries, avera?|ng 13

tons per day, are mixed with sawdust, pine bark, shredded Ieaves
brush, other yard trinmngs, and other locally available
carbonaceous nmaterial s. The material is placed in w ndrows

outdoors and turned frequently over a two-nonth period, followed by
curing for two nonths.

The crab conpost is screened and then marketed under the
“Suwanee River Natural Organics” label for $25 per cubic yard bulk,
or $3 per 40-pound bag wholesale to local nonprofit groups.(e.?.
4-H, garden clubs) for use as a fund raiser. The conpost is also
sold as high-quality potting soil which is sold at retail for $6
per 40-pound bag.

The University of Florida is conducting field trials and
growmh studies, and the seven local Soil and Water Conservation
S

[%atricts are helping to introduce the conpost to local farmers

Sunter County. Florida. A wi ndrow conposting facility to
process m xed MSW has been on-line since md-1988 in the County.
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The facility is operated by U S. Waste Recovery. Information from
t he Count and the operators indicates that 50-70 tons of
residential and commercial discards are received each day.

The conposting process is begun by passing the naterial
through a flarl mll designed to break open bags and packages, thus
allowng their contents to mx with the remai nder of the MSW

stream  The inconin? material is then subjected to magnetic
separation to renove ferrous netals. Al um num and ot her inert
matter are renmoved nmanually. The remai nder of the material is

size-reduced to an approximate two by two-inch particle size.

~ The shredded product is transferred to a conposting pad where
it is stacked in wndrows, and a bacterial inplant is added. The
finished product is being tested for organic natter, pathogens, and
heavy netals.

As of Cctober 1989, no conpost had been marketed. Plans are
to sell the material to nurseries as an alternative to peat, to
soi | amendment dealers, and to contractors for |andscaping near
roadways. Mar ket devel opment efforts were being del ayed until
State guidelines for conpost are finalized by the Florida
Departnent of Environnental Regulation (84)(85).

Meckl enburgq County, North Carolina. The County is currently
conducting a yard trinmngs recycling programin which woody
material 1s shredded into mulch. ~Approxinately 200-300 tons per
day of the materials are received at the facility. The mulch is
used by the Board of Education, Public Wrks Departnent, and the
Parks and Recreation Department. Additionally, over one-half of
tRe mulch is sold to the public at $6 per cubic yard, picked up at
the site.

~I'n 1990, the County plans to inplenment a full-scale yard
trimmngs conposting program at two sites. Approximately 375,000
cubic yards per year of yard trimmngs wll be procéssed. In
addition to continuing to shred woody materials into nulch, |eaves
and grass clippings wll be conposted in w ndrows.

Meckl enburg County is currently exploring markets for the
conpost.  The County hopes to market the product in bulk to |arge
end-users such as nurseries and greenhouses (86) (87).

SUMMARY

The results of the assessment of existing conposting prograns
and nmarkets show that there is a considerable interest in
conpostln% in the United States. The interest seems to be driven
| argely by economc and regulatory factors, as well as for
environmental reasons. The nmarkets for the finished product vary
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fromuses by public entities, to wholesale and retail sale, to
residents and commercial markets.

A summary of the characteristics of this study is presented in
Tabl e A-4. The data in the table show that there seens to be a
rough correl ation between the tipping fee for landfill disposal and
the nunber of operational conposting prograns. The highest average
tipping fee was $58 per ton in the Northeast region. This region
had one of the highest nunber of conposting projects. On the other
hand, the l[owest average tipping fees were $9 and $14 per ton in
the Central and South regions, respectively. As of April 1989, the
Central region had only seven yard trinmmngs or NMSW conposting
projects, and the South had six.

Anot her factor that plays a critical role in the nunber of
conposting programs is regulating materials to be di sposed of.
Several States in the Industrial, Mdlands, and Northeast regions
have passed Iﬁgislation to ban the disposal of yard trinmngs in
landfills. A discussion of the r%%ulatory factor was presented in
the section entitled Policies in Chapter 4.
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Table A-4

CHARACTERI STI CS OF THE SI X STUDY REG ONS
(July 1989)

Central I ndustri al M dl ands Nor t heast Pacific Sout h
Nunber of States 14 8 5 7 3 11
Popul ation in 1987
(ml1ions) 39 52 29 31 35 56
Popul ation density
(popul ation/s uare mle) 26 235 91 278 110 110
Average |andfi tlpplng
fee ($/ton) 1 / 9 28 20 58 29 14
Nurber of yard trimm ngs
conmposting prograns 7 354 135 134 15 5
Nunber of operational
MSW conposting prograns 0 1 4 1 1
List of States AZ DE I L CT CA AL
Cco I N | A VE R AR
| D VD IWN MA WA FL
KS M MO NH GA
MT NJ w NY KY
NE CH RI LA
NV PA VT MS
NM W/ NC
ND SC
K TN
SD VA
X
uT
Wy

(continued)
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Table A-4 (cont.)

Average of tipping fees reported in Pettit,

C. L.

Annual NSWVA Survey.” MWaste Age, 20(3):34-39.

"Tip Fees Up More Than 30% in
March 1989.

Sources: denn, J. and D. Riggle. “Were Does the Waste Go? -- Part |.” BioCycle.

30(4):34-39.  April 1989,

Gol dstein, N.  “Solid Waste Conposting in the U S.” BioCycle, 30(11):32-37.

Novenber 1989.
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Table A

CHARACTERI STICS OF THE SI X STUDY REG ONS (Fall 1991)

Central [ ndustri al
Nunmber of States 14 8
Popul ation in 1987
(millions) 39 53
Nunmber of yard trinm ngs
composting prograns 35-45 524

Nunber of operational
MSW conposti ng
progr ans 3 1
Nunmber of States that
ban yard trimm ngs

fromlandfills 0 5
Number of States with
recycling |aws 3 8
List of States AZ DE
CO IN
ID MD
KS MI
MT NJ
NE OH
Nv PA
NM WV
ND
014
SD
TX
ut
Wy

(continued)

M dl ands
5
29
341

>|_C)"I o
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Nor t heast
7
31
432

o
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Paci fic
5
39
35

Sout h
11
57
40

AL
AR
FL

KY
LA

NC
SC
TN
VA



Table A (cont.)

Sour ces: ol dstein, N Per sonal conmuni cati on. Cct ober 1991.

Genn, J. and D. Riggle. “The State of Garbage in Anerica: Part I|"
BioCycle. 32(4):34-38.  April 1991.
Howson, C. “Recycling Laws Inpacting at State Level.” Waste Tech News.

Oct ober 1991.

Kashmani an, R Personal conmunication. March 1992.



OPERATI ONAL MSW COMPOSTI NG CO- COMPOSTING FACILITIES IN THE U. S, (Fall

Locati on

Ari zona _
Pi net op- Lakesi de

Del awar e
W | m ngton

Fl ori da
Escanbia County
Penbr oke Pines
Sunter County

| owa _
Des Mbi nes

Kansas
Coffeyville

M nnesot a

East Central Solid
Waste Conmi ssion

Fillmore County

Lake of the Wods
County

Penni ngt on County

Prairiel and

St. Coud

Sw ft County

Table B

Type of System

Eweson

Fairfield

W ndr ow
Buhl er
W ndr ow

W ndr ow

W ndrow Raw MBW

Daneco
W ndr ow

W ndr ow

Lundel | w w ndrows
OTVD w agitated bed
Eweson w agitated bed
W ndr ow

(conti nued)

Capacity (TPD)
12 MSW 5 biosolids

250- 350 processed MSW
70 biosolids (dry)

130 MSW sept age
660 MSW
120 design (50 actual)

192 MSW 115 biosolids
(wet); 38 yard trinmngs

80 MsW

250 MsW
18 MBW

10 MBW
10 (RDF residuals)
100 MSW
100 MsW
25 MW

1991)



Table B (cont. )

Oregon

Port | and Dano w w ndrows 600 MSW
Texas
H dal go County W ndr ow 150 MsSW
Washi ngt on
Ferndal e Eweson w agitated bed 300 MsW
W sconsin
Port age Di gester w w ndrows 16 MSW biosolids

Sources: Coldstein, N and R Spencer. “Solid Waste Conposting in the
United States." BioCycle, 31(11): 46, 48-50, Novenber 1990.

ol dstein, N. Per sonal communi cati on. Oct ober 1991.
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