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COMMERCIAL LEAF COMPOSTING FACILITIES

AND MANAGEMENT SERVICES
(listed alphabetically)
8/20/91

Agresource

101 River Rd.
Merrizmac, Ma. 01860
Contact: Nathan Tufts
(508) 346-5286

An organic waste management company will accept bagged
(paper) or bulk clean leaves and yard wvaste for
incorporation in on-going composting programs at Ipswich and
Hamilton.

Browning Ferris Industries (BFI)
1080 Airport Rd.

Fall River, Xa. 02720

Contact: Robert DeRosa

(508) 676-10%1

Will collect or accept leaf and yard waste at their Fall
River facillity.

Earthgrow Compost Services
Earthgro, Inc.

Route 7207, P.O. Box 143
Lebanon, Comnn. 06249
Contact: Chris Fields
(203) 642-7591

A composting facility in Lebanon Ct. will accept, or collect
{pick-up) leaves, grass, other yard waste and drush. Also
offers site management services. Utilizes Scat vindrow
turner, has capability to debag plastic and paper leaf bags.
* (does not recomz=end use of plastic bags)



Fine Tree Farm

4 Scith st.
Rehoboth, Ma. 02769
Contact: Jerry Fine
(508) 226-3734

A composting facility in Rehoboth, Ma. Accepts leaf and
vyard waste material. Also offers on site management
services, can provide a mobile dedicated windrow turner
(wildcat).

High Acres Associates

38 Schoeol St.

Hopkinton, Ma. 01748

Contact: E. Joseph DiCarlo. Pres.
(508) 435-5927

Cperatss a composting facility in Upton, Ma. Accepts leaves
and othar yard wastas. Will make arrangements to collect
{pick up) materials.

Laidlav Waste Systens, Inc.
404 Wyman St.

Suite # 320

Waltham, Ma. 02154
Contact Allen Dusault

(617) 890-1937

Operates a composting facility in Plainville, Ma. Will
collect or accept leaf and yard waste materials.

Organic Recycling, Inc.

P.0, Box 176

150 Waxpanoag Rd.

E. Greenwich, RI 02818

Contact: Stanley Wick, Dir. of Operations
(401) 884-1455

A composting management cowmpany that cffers full site
development and management services. They also accept leaves
at a regional facility in Melrose, Ma. They offer the use
of a Scat windrow turner, which can be used in the debagging
of leaves collected in plastic or paper leaf bags.



Recycled Earth Technologies (RET)
22 Parmenter Rd.

Framingham, Ma. 01710

Contact: Mark Szith

(508) 788-0623

Operates a leaf and yard waste composting facility in
Sudbury. a. In addition to yard waste, this facility also
accepts brush.

Recycled wWood Products
25 Atlantic Ave.

P.O. Box 23043

Woburn, Ma. 01888
Contact: Greg Kaknes
(617) 933-3818

A wood and yard waste processing facility. Their product is
a fine, double-ground landscape mulch. They accept; leaves,
grass, shrubs, brush, and tree limbs.

Arthur Schofield, Inc.

265 0ld Connecticut Path

P.0O. Box D

Wayland, Ma. 01778

Contact: Arthur Schofield

(617) 235-6922 or (508) 358-2503

Vendor for bark mulch, screened loam, and compost.
Accepts leaves for composting on a case by case basis.
Operates a mobile tub grinder and processes trees, limbs,
brush, and pallets. (no size limits on wood waste)

Westwood Nurseries

34 High Rock St.
Westwood, Ma. 02050
Contact: Jay Beausang
(617) 329-4822

A shredding service for leaves and brush.
* At present has no site and shredding equipnent not yet
purchased.



Sa= White & Sons

16 Westmill St.
Medfield, Ma. 02052
Contact: Daniel White
(508) 359-7291

A leaf, yard waste, and brush processing facility in
Medfield Ma. Will accept or collect (pick-up) the above
materials. Materials are ground and mixed with loam and

50l1d to customers.

Yarr Organic Composting Pacility
Danforth St.

Franingham, Ma. 01701

Contact: Timothy Schad

(617) 643-5217

A leaf and yard waste facility located at NE Sand and Gravel
Co. in Framingham. They accept leaves and brush.
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I. Planning A Leaf Composting Operation

Planning 1s the first task 1n estabhishing a leaf
composuing facilin Several key decisions must be made
r=zarding leaf collecuon. processing and end use This
s=cuon outlines the 1ems that local officials should
consider.

A Volume

Esumate the amount of leaves 1o be composted.
E:umates generally run between 3-10% of the total solid
waste stream. More specific esumates should be made
«ring the fall collection period by measuring truck loads
collected. If leaves are collected with other solid wastes,
compare weeklv volume during the rest of the year to
e volume of the fall collecuon

B. Site Selection

Guven the esumated amount of leaves to be composted,
select an adequate site, the size of which should be

ermined by the volume of leaves collected. Approx-

itely 3.500 to 12.000 cubic vards of leaves per year
«w.: be composted on one acre of land depending on the
method used The compost site requires relauvely flat
or gently sloping land and moderately drammed so1l which
15 not affected by seasonal high water Site alterations
mav include grading drainage control. security fencing.
road improvements and provisions for fire protection.

C. Collection

Determine the leaf collection sysiem. Leaf collection
involves both municipal collecuion and independent
hauling by residents. groundsheepetrs. and privately hired
haulers. Independent hauling 1s common n suburban
communiues with leaves brought 1o the composting site
or a supervised collection stauon. A major decision is
whether to collect leaves in loose form or in bags.

D. End Use

Determine the end use of the compost since this
decision will determine the composung method and
equipment to be emploved. Leaf compost 1s valuable as
a mulch. soil amendment and topsoil substitute.
Potenuial users can include the town parks. public works
departments. residents. landscapers and nurserymen.
Where high quality compost is required. additional steps
will be necessary for processing and screcning

E. Processing Method

Choose a composting method appropriate to the end
use Four methods are available for composting leaves
by themselves, of which the windrouw and turn method
appears thus far to be the most common and cost effective.

® Passwve Leaf Piles involve placing the leaves in large
ptles and letting them remain there unul a usable
product 1s developed. a minimum of 2-3 years.
Although 1t is a minimal management method. piling
should not be considered a permanent disposal
techmque

® Windrou and Turn requires the leaves 1o be placed
in individual rows and wrned frequendy A final
product can be achievec in one vear or less

® Aderated Static Pile requires the leaves to be placed in
a large windrow through which air is pumped or
pulled. Information regarding use of this technology
with leaves is limited, but it appears that in order to
achieve a final product leaves composted by themselves
require an estimated ume of 4 to 6 months There
1s extensive nformation regarding this method with
composting sewage sludge

® [n-vessel compostingis a fully enclosed “factory type™
operauon involving mechanical devices. controls and/
or forced aeration. The processing period mav be as
short as 10 days. depending upon the mix of raw
matenals.

F. Program Management

Choose a management structure A compost site can
be managed 1n one of three wavs:

® Mumecipally operated and managed. Involves the
assignment of municipal emplovees and equipment
to the site. with a designated site manager.

® Municipally operated, pri: ately managed: Involves the
assignment ol municipal employees and equipment
to the site but overall management of pile or windrow
building turning. watering. etc. 1s conducted by a
private consultant or manager who is paid a flat fee
or percentage of the tipping fee. usually calculated
on a cubic yardage basis Normally, the private firm
is also responsible for markeung the [inal product.
® Privately operated and privately managed: Involves
total system operation by the private sector under




contract with the community Normally. such
cortracts are of a long-term (5 vears or more) nature
ané mav or mas not involie the availability of
m._nicipally-owned or controlled sites for composting
Az wuh the muniapalls operated ‘privately managed
approach, the firm recenes a fee [or leaf delivery and
mzrkets the [inal product

A further opuon would be for a local agricultural
producer 10 1ake the leaves [rom the town or region
and compost them on the farm, using the compost
as a so1l amendment {or crop producuon.

Tre abore management opuons can 2lso be apphed
on a regional basis with one town supplving a sue, and
others providing equipment and manpower, either
continuously or on a rotaung schedule In New Jersey.
one such arrangement results 1 upping fees covering
mos: of the costs of the host connmumity’s composung
program

G. Budget

Define equipment and personnel requirements and
project costs for collecuon, processing and end use.

® Eguipment: A [ront-end loader 1s required to build.
wurn and break down piles Additional equipment
tturning machine. shredder screen, racuum trucks.
etc.) will vary depending upon collection. processing
and markeung needs

® Personnel: Properly trained and dedicated swalf must
be assigned to the operauion At a mimimum, & site
manager and equipment operator are required. During
the fall, assignment to the site will be on a daily basis.
with less [requent assignments during winter, spring
and summer. As w ith equipment. additional personnel
needs will be dictated by the system selected.

® Budge! analysis: should be an on-going process in
order 1o evaluate alternative collection. composting
and disposition methods. Worksheets are provided in
Section 1V for this purpose

H. Process Management

Specify training techniques and time involved. Proper
employee training and site monitoring is critical to ensure
a trouble-free composting operation. Employee training
should be done before operauons begin and periodically
thereaflter. Local and.”or regional training programs wiil
be necessary.

I. Permits

Prepare a plan for perinit request. A leal composing
operauion 1s a solid waste volume reduction processing
faciliey which will requure state permats through the Solid
Waste Management Unit of the Department of Envar-

ounmental Protection (DEP) Specilic guidelines for
preparation of anapplicauon for a permi: caan be obtained
through DEP The plan which 15 submitted to DEP
should 1nclude, but not be imited 10 a schematic lasout
of the suite, a hisung of equipment and personnel with
their qualifications (and “or what training thev will
receive); an explanation of the composung process. the
monitoring and record heeping techniques for both the
process and the end-praduct; provisions for control of
odors and leachate from the compost piles, and a
conungency plan il the compost operation temporarily
ceases. Local permits may also be needed

J. Education

Choose a program to help educate the pubhic An on-
gong pubhc educatton program will help marnain
long-term interest and parucipation During the
planning siages. public meeungs should be held and
or materials distributed o explain the economic and
environmental benelits of composiing as well as to
alleviale concerns abouwt 1ts eflects on the neighbonng
commurity

Addintonally, 1n an area where residents live in close
proaimity, a ciuzens advisory commiutee can be created
wo contribute ideas during planning and 1o monitor on-
going operations. A staff person can be designated 1o
respond 10 inguinies about the program

Before the composting program begins, flvers or a
matling 10 residents should be made 10 generate interest
in the program and 1o explain how to parucipate
Regu!ar follow-up pubhcw, campaigns, before and alter
a vear's Or a season’s operation. are mmportant for on-
going cooperation.

K. Schedule

Prepare an estimated schedule. A leaf compost facility
ma take up to a year or more 1o select. design and build.

L. Additional Assistance Contact the [ollowing Suate
departments for assistance on leaf composting

Overall Coordination and Information

DEP Local Assistance and Program
Coordination Unit

Connecticut Recycling Program
Rm 115, State Office Building

165 Capitol Avenue
Hardord, CT 06106 (209) 566-8722

Permiuing and Regulatory I[ssues

DEP Scolid Waste Management Unit
122 Washington Street

Harulord. CT 06106 {2031 566-3847




Time Schedule

Task Season
Determine leaf volume S — '
1 ! !
]denll[‘ site t‘nd use and . ... ] )
compaosting method : 5
1
Dtlermlne pers”nnEI .- ] .
equipment needs
Budgﬂ I
Design and permits e ————————— ‘ |
Construct site ’ __: i
Train personnel e —— i
!
legin operations S E———
L Fall Winter Spring " Summer l Fall
Technical Assistance The University of Connecticut
R ' . N - . " ) ree .
DEP Loxal Assistance and Program D(:I).;_rlm‘( lmnlf Natural Resources Management
Coordination Unit i Skl
(' ut R I p Box U-87, 1376 Storrs Roud
onnecticut Recyeng trostam Stons, CT06269-1087  (203) 186-2810

Rm 113, State Office Building

165 Capitol Avenue Cemnecucut Agricultural Experiment Stauon

Hartford, CT 06106 (203) 566-8722 123 Huntington Avenue
W . “1° 20 c TR80.797"
DEP Solid Waste Management Unit New Haven, CT06301 - (20%) 789-7272

122 Washington Strect
Harford, CT 06106 (203) 566-5847

The Unnenity of Connecucut Cooperative
Extension Service

Box 1°-36, 1376 Storrs Road

Starrs, (CT°06269-1036 (203) 186-1126




II. Leaf Collection

The following secuon describes various techniques
which can be emploved for leaf collection The primary
requirement of any leaf collecuon svsiem s thai the leaves
be collecied [ree of extraneous maierial, such as glass,
metal, paper and household solid waste so that a high-
quality compost can be produced This means that
anvone responsible for bagging or collecling leaves needs
to be trained and any drop-off location, whether
temporarv or at the composting site 1iself, must be
supervised. Bevond this, the choice of a specific collection
techmque should reflect the volume and quality needs
of the end user and the cost of processing the leaves to
supply that end user If the compost 15 to be used as
landhill corer, for instance. some extraneous matenal may
be tolerated and screening of the end product mas be
unnecessary Landscapers and nurseries, however, will
not accept a product which has exiraneous material and
the compost may require screening to achieve uniformuty.

A. Volume

As with ather recvclables. the more convenient the
collection service for leaves, the higher the parucipation
rate. Consequently, the volume of leaves arnving at a
municipal composiing sile wall vary wuth the size of the
area serviced by municipal coliecuion and the convenience
of the collection site to residents and independent haulers.

Population density. established practice, accepted
levels of public service and municipal costs need 10 be
considered when determining the size of the area to be
provided with municipal leaf collection In some cases,
the appropriate approach will sumply be (0 supervise
and publicize an area near the composting site where
residents, as well as landscapers, businesses and
independent haulers can deliver leaves for composting.
To maximize the amount of leases composted. however,
a municipality mav decide 10 provide a collection service
{or the whole town in addition 1o providing the
supervised drop-off area near the composting site.

If a municipality determines that it cannot econom-
ically provide service throughout the town but wants
10 ensure considerable convenience to its residents and
businesses, a compromise can be achieved by providing
curbside leaf collection 10 the more densels populated
areas while providing community collecuon stauions in
the rest of the town The latter approach invalves

stauonming a supervised compactor truck, roll-off or other
container al designated locautions in accordance with a
well-publicized schedule. The town takes the responsi-
bility for transporung the full containers o the
composting site

B. Municipal Collection Methods

Mumcipalines which provide leal collecion must
make a senes of choices about collection techniques and
equipmeni. Since these choices impact collection and
processing costs and the qualitv of the end product, a
varnery of scenarios should be considered before a decision
15 made The best combination of techniques and
equipment for a given municipahity 1s that which most
efficiently provides the compost required by the end user
For instance, leaves can be collecied bagged or unbagged
Bagged leaves tvpically have lutle extraneous material
and can be collected quickly with a standard compactor
truck. However, labor is required at the composting site
to remos e the leaves from the bags Conversely, unbagged
leaves can be collected with a vacuum truck or a front
loader. This process 1s more ume-consuming and the
chouwce of equipment is less obsvious The vacuum works
well on dry leaves. the front loader 1s more efficient for
wel ot frozen leaves. In addiuon, the amount of
extraneous material is likely to be higher than when
leaves are bagged.

A summary of the advantages and disadvantages of
various collection techniques appears 1in Table I.
Information regarding leaf collecion equipment is found
in Appendix C. In utihzing this information 1o design
an appropnate collection approach. the [ollowing issues
should be considered:

(1) Effectiveness in excluding extraneous material;

(2) Availability and cost of labor;

(3) Existing equipment;

{(4) Capital, operating and mainienance costs of
equipment;

(5) Cost of bags ( plastic, degradable plastic, paper);

{6) Convenience for residents and businesses;

(7) Suscepubiiity to adverse weather:

(8) Hazards associated with placing leaves at curb
or in street; and

(%) Potenual noise and dust [rom collecuon
equipment




C. Scheduling Municipal Leaf Collection

Leaf collection 1s a seasonal operation beg:nning 1n
mid-October and conunuing through earlv December.
If an 1mual collection is made earlv in this period, a
second collection may be necessary In addiuon, some
towns also make a spring collecuion of leaves and other
yard debris. A site for receiving leaves from independent
haulers should be made available even if there is not
a municipal collection 1n the spring The leaves from
the spring collecuion should be composied separately
from the fall collection.

D. Public Education and Notification

Regardless of the method of collection chosen, residents
and businesses must be educated on a regular basis about
the requirements for parucipation in the composting
program and the importance of keeping extraneous
material out of thetr leaf bags or piles. This type of
education can be incorporated nto the ongoing publicity
for the overall recycling program. In addiuon, there
should be a special public nouficauon for each leaf
collecuon. The notification should include:

(1) Astatementof the intent and community benefits
of the composting program;
(2) Adescription of the intended uses of the compost;

(3) A statement that leaves must not contain .

extraneous matertal such as branches. glass,
metal. paper or household solid waste.

(4) Instrucuons regarding the piling, or if bags are
used, the type of bag and bag closure 10 be used;

(5) Instrucuions regarding the placement of leaves
at the curb or 1n the street;

(6) The dates when leaves will be collected in
designated districts and the locations and hours
of community collection stations and other drop-
off locations.

Residen.s can be noufied of the leaf collecuion dates
by letter ¢~ announcements 1n the newspaper or on a
local radic stauon If on-street parking 1s banned during
leaf collec:.on, a notice should be posted on the street
at least 2: hours 1n advance, and parking bans should
be rotated ~1thin each communuty.

A map such as that in Figure 1, can be provided to
residents showing the designated leaf collection areas and
the tentau:-e dates for collection 1n each district. Since
the rate of collection 1s dependent on weather conditions,
however, an+ revisions to the dates need o be publicized.

Figure 1. Leaf Collection Areas Designated by Districts
(Source: South Windsor)

District Leaf Collection Start Date
1 Oct. 29 ;
2 Nov. 4 !
3 Nov. 12 .
4 Nowv. 19 i




Table 1. Collection Options

Procedure and/or Equipment

Advantages

Disadvantages

A. Bagged leaves

1. Bag ivpe:
(a) Nonbiodegradable
plastic.

{b) Biodegradable and
photodegradable
piastic.

(c) Biodegracable paper

2. Equipment and procedure.

(ay Compactior truck.

{i) Emptv bag into
compactor.

(i1} Empty bag at
composting site.
{b) Dump truck.*

B. Loose leaves
). Location of piles:
{2) Curbside.

(b} In street.

Keeps leaves out of street and
prevents blowing leaves.

Pickup not sensitive (10 wearther.
Pickup at low cost without special-
1zed equipment.

Instructions can be printed on bags
prosided by the town.

Lower cost of bag

Debris can be removed when bag
1s empied

Liule information is now available
on the use of these bags for leaf
collection or how they break down
during composting.

Consenience 1n bagging and great-
er compaction than with plastic
bags

Large quantity per load due o
compacuon.

Maximum opportunity for
remonal of debris.

Efficient dumping inte windrows.
Eliminates debagging operation at
site.

Pickup may be guicker.

No specialized equipment.

Avoid problems associated with
leaves 1n the street.

Most convement for collection in
absence of parked cars.

Cost of bags
Time required for debagging

Plastic in compost must be avoided.

Costs and possible shortage of labor
for emptying bags.

Higher cosi of bag

Extra effort 1n the disiribution of
special bags.

Shredding may be required.
Possible increase in time needed for
composting.

High equipment costs unless the
compactor is used for other
purposes

Inefficient use of compacior.

Inconvenience in emptying bags
and forming piles or windrows.
Small quantity per load in absence
of compaction.

Raking of leaves by collection
crew is labor intensive, especially
when coilection is by front end
loader.

More extranecus material in
leaves.

Danger to children plaving in
leaves. Danger of fire from catalyt-
ic converters.

Either raking or repeated cotlec-

*Bags can be either hand loaded direcils or piled into a front end loader and then liited 1nto the ruck




Table 1. Collection Options — continued

Procedure and ‘or Equipment

Advantages

Disadvantages

2. Vacuum leaf collector with
discharge into wire or
mesh-covered box on dump
truck or trailer.

(a) Mounung options:

(1) On trailer with
discharge into
truck.

(it} On front of truck
(on hoist used for
snow plow).

(111) On trailer with
leaf box.

(b) Drive options:
(i) Belt

(1t) On engine
crankshaft.
(1it) Power take-off.

3. Catch basin cleaner.

4. Front end loader and dump
truck.

5. Front end loader and
compactor truck with chute
for receiving leaves.

Leaves are shredded to some degree
and are compacted, especially if
somewhat damp.

Load one truck while another is in
transit.

Driver can see operator.

Can be pulled with any type of
truck including one equipped for
snow plowing and sanding.

Belt drive reduces vibration from
impeller 1o engine which reduces
maintenance costs and increases
service life.

Lower tnitial costs.

Intermediate cost relative to other
opuons.

Large units (12 inch suction hése)
are fast and effective with sufficient
suction for collection of wet leaves.

Specialized equipment is optional.
Elfective with wet and/or slightly
frozen leaves.

Efficiency can be increased if front
end loader works with a small snow
plow and final cleanup is with a
street sweeper.

Same as in number 4 except that
effective capacity is much greater
with a compactor.

tion if cars are parked on the street.
More extraneous material in leaves.
Ineffective if excessively wet or
frozen.

Dust if dry.

Noise

Moderate expense for specialized
equipment.

Potenual danger to operator and
inconvenience from operation at
rear of truck.

Not generally available with belt
drive

Inconvenience in backing trailer to
unload.

Potenual danger to operator and
inconvenience from operation at
the rear of the uuck.

Higher initial cost.

Vibrauon from impeller increases
maintenance costs and decreases
service hfe.

Intermediate cost relative to other
options.

Small units (6-8 inch suction hose)
are slow and clog in excessively wet
or freezing conditions.

Very high initial costs.

Rather high maintenance costs.
Noise.

Leaves must be raked into the street.
(A tractor-pulled rake can be used
only in suburban areas.)
Inefficient with dry leaves.

Same as in number 4.

P




II1. Technical Information

This secuion contains detatled informanon about the
composting process and 1s intended for those individuals
who will design, manage and operate leaf composting
facilities

A. Basics of Composting

Composting 1s a biological process in which micro-
organisms break down organic materials. like leaves. into
a soil-like product called compost The microorganisms
are naturally present among the leaves If nutrients,
o\ gen and moisture are present in the proper amounts,
the microorganisms will heat the leaves up to 100-140
degrees (F) and produce a near neutral (pH) procuct.

This section brieflv describes some of the principles
with which one should be familiar before developing
a composting facilis The applicauon of the principles
1s explained in subsequent sections.

® Microorganisms Decomposition is conducted primar-
ily by microscopic organisms naturally present in leaf
waste, including bactena, actinomycetes, and fung.
These microorganisms grow rapidly on the organic
material. using 1t as a source of food. Heat. carbon
dronide. water vapor, and compost are produced 1n
the process

® Nutrients. The availability of carbon and nitrogen 1s
a hmiung factor in the composting process. The
microorganisms need nitrogen for protein. bods
building and populaton growth. and carbon 1s their
energy source In addiuon. efficient composting
requires carbon and nitrogen to be present in the proper
balance.

The optimum range of the carbon to nitrogen (C:N)
rano 1s from 201 o 30.1. The more the C.N rauo
deviates from this 1ange, the slower the decomposttion
process becomes. With a rauo of greater than 40 to
1. nitrogen represents a limiung factor and the reaction
rate slows. With a C:N ratio lower than 15 o I, excess
nitrogen is driven off as ammonia. While this loss of
nitrogen is not detrimental 1o the process of decom-
posttion, it lowers the nutnent value of the compost
product.

The C.N ratio in leaves tends to range between 60.1
1o 80.1. thus. leaf composting 1s generally slower than
most composting applications. By adding nnrogen-
rich materials. such as seaweed or grass clippings. the
C:N ratio w1ll be reduced and improved.

® Oxygen: An adequate supply of air 1s essenual 1o the

matintenance of efficient composting Aerobes, the
organisms primarils responsible for the rapid decom-
posiuon of organic material, require oxygen to convert
organic waste to compost Normal air 1s about 21%
ovygen If the oxygen content falls below the optimum
level of 5%, these organisms begin 10 die off and the
composting process 1s taken over by anaerobes,
organisms which do not require oxygen. They operate
much less efficiently and can cause severe odor
problems.

Temperature Temperature is a kev environmental
factor affecung biological activitv and should be
monitored frequentlv The metabolism of the microor-
gamisms present 1n the leaves results 1n a natural
temperature increase Due to the insulating effect ol
the leaf compost pile, the temperature achieved 1n the
pile aftects the makeup of the microbial population
The optimum temperature range 1s between 100 and
140 degrees F.

Two categories of microorganisms are active in

aerobic composting At temperatures above freezing,
mesophilicorganisms become active. Asaresultof their
activity, the temperature within the compost pile
increases At temperatures 1n excess of 110 degrees F,
thermophilic organisims become acuve, increasing the
rate of decomposition. As the temperature approaches
140 degrees F, the rate of decomposition begins to
decline rapidly as organisms begin to die off or become
dormant.
Moasture: In leaf composting, the optitmal moisture
content is 40% to 60%. by weight, or about the
consistency of a wrung-out sponge. Moisture is
required to dissolve the nutrients uulized by micioor-
ganisms as well as to provide a suitable environment
for bacienal population growth. A moisture content
below 40% Lima1ts the availability of nutrients and limits
bacterial population expansion. When the moisture
content exceeds 60%. the flow of oxvgen 1s inhibited
and anaerobic conditions begin to develop Leaves
usually require addiuonal water at the start of the
process.

pH: During the composting process, the material will
become slightly acidic and then return to near neutral
condiuons as stability is approached. Decomposiuion
ts most efficient with a pH of between 6.0 and 8.0
If the pH 1s too high. nitrogen is driven off as ammonia

As the pHdrops below 6.0. the microorganisms begin
to die off and the decomposition slows




The pH level of the compost pile parualls determines
the tvpe of organisms available 10 the decomposition
process

Bacteria are most successful as decomposers when
the pH 1s between 6 0and 7 5 Fungi have an optimum
range between 5.5 and 8 0. Normally, operaung leaf
compost systems should not present a pH (acidic)
problem. Should such an occurrence deseiop, the
addiuon of lime mav be necessarn To minimize this
possibility, keep the pile 1n an aerobic state. The
normal pH range [or finished leaf compost is neutral
to shighuly alkaline (7-7.5).

® Particle Size: The mucroorganizms act on the surface
of the composting materials Smaller particles (the size
of a quarter or smaller) have greater surface area and
break down more quickly. However, extremely small
parucles imit air {low through the maierials so some
compromuse is required.

® Time: The ume required to transform leaves into
finished compost varies considerably, depending on the
process utilized, from 10 davs 10 3 years. Frequent
aeration, fine particle size and the proper rano of carbon
to nitrogen speed the process. The process is siowed
by low temperatures and materials with a high

poruion of cellulose and lignin.

w. ~umposting Methods — An Overview

Selection of the methodologh best suited for the
community will depend upon a variety of factors,
including marketing opuons, availab:lity, site con-
straines, and equipment opporiumties. Addiuonally, the
availability and usefulness of other organic wastes may
influence the decision-making process within each
municipality. The windrow and wrn method has been
used most often for leal composting. A leal compost

Figure 2. Windrow and Turn Profiles

gurdance summars can be found in Table 2

® Passive Leaj Piles Leaveszredeposited in pilesrang:ng

in height (rom 9 10 20 (et and are left undisiurbed
for a mimimum of two 1o three years Leal piles that
are too small (less than 6 feet high) should be combined.
An opuonal measure is to turn and aerate the leaf pile
in the early spring or late fall Although process
management 15 minimal, the leaf piles should be
matniained 1o avoid an unsightly appearance and
should be combined afier there is a nouceable volume
reduction from the iniual leaf pile size Odor ma- be
a problem when these piles are disturbed as anaerobic
conditions may exist in the oxygen starved center of
the pile. so wind directions should be considered belore
work on the piles is undertaken. Compost consisizncy
[or end use 1s fair, as it may retain clumps of
uncomposted leaves.

Windrow and Turn Leaves are deposited on a
compacted pad o form a mangular shaped wincrow
(Figure 2a) measuring 10 to 20 feet at the base with
a height of 6 to 12 feet or higher. The windrow length
can be up 1o several hundred feet long or as long as
the site allows. In this process, the windrows are turned
periodically with a front end bucket loader or a special
turning machine and water is added as needed The
freguency of windrow turning is determined by the
temperature and moisture content of the windrow.
Windrows are combined as they shrink in size The
leaves compost through the winter and spring cure
over the summer and are available for end use by the
next collection season. The finished compost can be
removed from the composting site to make room for
incoming leaves. The consistency of compost for end
use is good as periodic turning will result in fewer
clumps of undecomposed leaves.

a. Front End Loader Formation

b. Windrow Turning Machine Formauon




Table 2. Leaf Compost Guidance Summary.

Parameter Method
Leaf Pile Windrow and Turn Forced Aeration
1. Site informauon.
Size cubic yards 8,000-12,000 3,500-8,000 5,000-10,000
leaves/acre
Surface Earth pad Earth pad (paved surface Earth or paved
acceptable)
Grade 2% slope (min) 2% slope (min) 2% slope (min)
Drainage
Subsurface Moderate Moderate Moderate
Surface Satisfy acceptable water Satisfy acceptable water Satisfy acceptable water

: 2. Suggested separation
distances {in feet) from
compost site.

To residential and
business complexes

i From adjacent property
line
| From a surface water

body

From ground surface
to bedrock

From ground surface to
seasonal high water

! 1able (highest seasonal

L level)

3. Compost process lime

4. Curing time (following
compost process)

. Odor generation

v

quality criteria for dis-
charge (or contain on site
if needed). Divert surface
water from piles.

200-250°
100’
100’

5re

5%

2-3 years

Not applicable

Can be high at time of 1ni-
tial pile disturbance.

quality criteria for dis-
charge ( or contain on site
if needed). Divert surface
water from windrows.

200-250°
100’
100’

5’

5

Varies with frequency of
turning windrows 6-12
months

1 month (min)

Some odor potential when

pile is first disturbed; prop-
er management will reduce
or eliminate this potential;
decreases with pile turning
frequency.

quality criteria for dis-
charge (or contain on site if
needed). Divert surface
water from aerated
windrows.

100°
100°
5

5

4-6 months

1 month (min)

Minimal problem if the
system is properly de-
signed, installed and
operated.

*Current State of Connecucut practice followed for siung solid waste land disposal facilites.
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Table 2. Leaf Compost Guidance Summary continued.

—— e

Parameter

Method

Leaf Pile

Windrow and Turn

Forced Aeration

6 Equipment needs

7 Water supplhy

8. Operauonal

. 9. Comments

Front end loader datly
during leaf collecuon
pertod.

Requured for fire con-
trol and weiung of
Jeaves.

LU'p o 45 gals’cu yd.

Nothing done 10 leaf
ptles, may combine leaf
piles after in1ual pile
shrinkage. Maintain
height of ai least 6 feer.

End product quality
may limit marketablity;
shredding will improve
appearance.

Fron: end loader daily
during leaf collection
penod and when win-
drows are warned.
Three or 4 foot stem

13 pe thermometer. For
Jarge leaf composting
facihiues, evaluate the
use of specialized me-
chanical equipment for
urming windrows.

Required for fire con-
trol, wetting of leaves;
can use water hose or a
portable water tank
source having water
spray capability. Up to
45 gals/cu yd. Large
operalions may require
On-site water.

Combine windrows
after pile shrinkage oc-
curs (1 or 2 months
after their formation).
Turn windrows as in-
dicated by 1emperature
and moisture data.

Acceptable compost
quality; screening of
composi will give a
more uniform product.

Front end loader, tub
milt} grinder, blower

ts pe fan, temperature
and umer swiich con-
trols, plastic p:ping
(both sol:d and perfo-
rated lengihs needed), 3
or 4 [oot stem wvpe
thermometer Adeguate
electrical capacity. Op-
tonal leaf shredder.

Required for in1ual
wening of leaves (see
windrow) and for fire
control

LU'p o 15 gals/cu yd.

— Ll E—

Blow air through the
ptle An organic mate-
r1al such as wood
chips, sawdust or com-
post is used as a pile
cover {or insulation.
The frequency and
time of aeration is by
timer switch or (emper-
ature contralled.

The lield experiment
data available [or this
application is rather li-
mited. Method has
been used successfully
where leaves have been
composted with sewage
sludge {Greenwich, 1
CT).

-y et o
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Use of specialized windrow-turning machines
improves aeration, resulting in-shorter time require-
ments for composting. The turning machine is either
self-propelled or machine driven. If machine driven,
it is important that the drive method selected be
properly matched to the machine.

‘With windrow-machine turning, the machine
selected limits the windrow height to 5 to 7 feet.
Windrow width varies from 14 to 18 feet 1o give a
trapezoidal shaped pile, (Figure 2b).

® Aerated Static Pile: The windrow configuration 1is

similar to that described for windrow and turn except
that the windrow is stationary (static pile) and has a
base of wood chips or some other porous material.
Since the leaves are not turned in this process, it is
particularly important that non-compostable materials
are removed before windrow formation. The leaves are

Figure 3. Aerated Static Pile Profile

also put through a tub grinder or shredder before
forming the windrow. A perforated plastic pipe is
placed over or in the base material and air is forced
through the pipe into leaves using an air blower (Figure
8). Alter the windrow is formed, a 4"-6" layer of
compost, wood chips, sawdust or an equivalent porous
material is placed over the pile to help retain process
heat, moisture and odor. In order 10 manage windrow
temperature the air movement is controlled either by
a timer switch or manually. Experience with this
method for composting leaves is limited. It is generally
used in sewage sludge composting.

In-vessel Composting: In-vessel composting encom-
passes a variety of systems involving mechanical
agitation, forced aeration and enclosure within a
building. These systems are designed and supplied by
consultants or commercial suppliers. They are

e mmemn

Note: Piping size and substrate thickness not in
relative proportion to pile height and width.

Organic Blanket 6

Leaves

10-12°

PVC Pipe {4")

Porous Substrate

/— Organic Blanket

15-20° >

Leaves

€nd Cap

Blowar (Cantrifugai) Fan

Solid PVC Pipe

Perforated PVC Pipe

Sotid PVC Pipe

Porous Substrate
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generallv not economciliv feasble {or composung
lesves alone bur mas be appropriateaf sludge disposal
s an 1ssue The advantages nclude fast processing,
avondance of weather problems and better process and
odor concrol

Composting Leares with Seuage Sludge: Leaves can be
added 1o sewage sludge 10 provide a bulking agemt for
the sludge The leaves provide a carbon nuirient source
and increase the number of voids «air spaces) to improve
air passage for process temperature control addition of
oxvgen. and remosal of excess moisture Sewage sludge
composting 1nsolves environmental and health concerns
far bevond those associated with leal composung and
requires addittonal approvals and or permits from DEP
It should be noted. howerer. that using leaves 1n this
way could serve as an aliernauve to the separaie
composting of leaves Composung leaves with sewage
sludge would normallv be an opnon with the forced
aeraton and in-vessel methods There may be other
materials currentls betng composted [or w hich leaves can
serie as a bulking agent.

Composting Leaves With Other Plant Materials: Leaves
can be composted with other forms of plant matenal,
such as seaweed or grass chppings. One advantage of
~ 3 composung practice 1s an improsement in the
n w nirogen raite 1C Ny The fresh plant material
i des the awrogen source and resulis in a faster
composting rate Experimentanion 1s advised before
undertaking this method of composting on a large scale
because high nitrogen levels will require much more
frequent turning to prevent odor problems

Backyard Composting: Backrard composting involves
the composting of leaves and other yard wastes on a small
scale within the confines of one’s own property. This
methad 1s parucularly appropnale for areas where the
residences are located on one-half acre plots or larger.
Backvard composung should be encouraged because
restdentts benefie ltom readily avarlable leal compaost and
the municipalits benefits by avoiding the cost of handling
and processing the leaves. For further informauon
regarding backvard composiing. contact the local office
of The Unuersiix of Connecticut Cooperative Extension
Service

C. Faciliny Siting and Design Considerations
Area Requirements

Processing Sues The facihy 1s sized according to the
vearly seasonal volume of leaves 10 be handled. taking
into consideration the method of leafl collecuion and the
composuing method emploved. A good leal iolume
wte can be made from records of the number of truck

» of leaves hauled For this purpose. one ton of leaves
et 10 be the equinalenn of appiovimagels four cubac

yards of leaves Addional mlonnatem s provid=d in
Appandin B In the absence of such miormauon g leaf
volume of sin percent of the wial annual sohd waste
volume can be used Space requiremenis vary according
to the compnsung method. ranging from 3.300 o 12.000
cubic v.aads of leaves per acre For example. a sugeesied
guwdehine for a windrow and turn facilie 15 one acre
for each 6.000 cubic vard of leaves Addiuonal space 1s
required for the compost storage and site buffer areas

Compost Storage Area For the windiow and win
method, the siorage area for fumished compost should
be an addiuonal 15 percent the size of the windrosw
compostung area Compost will need 10 be kept 1n the
storage area for a nintmum of one manth while 1 cures

Buffer Area Consider the impact of potenual odor. on.
site operational noise and visual appearance on the
suttounding neighborhiood when siung a compost
facithity Minunum suggesied separation distances of the
conipost processing and storage site are 200-250 {eet from
occupled buildings and at least 100 feet from adjacen:
property lines. Exisung trees and landscaping mav be
used to 1mprove aesthetics by screening the site from
public view and o reduce equipment noise. The potential
impaclts of composting odor and traffic {low on adjacent
areas should also be considered.

Ground and Surface Water Protection: A munimum of
5 feet should be mainained between the base of the
deposited leaves and the maximum high water 1able or
bedioch This recommendanon 1s bazed upon the currem
Swute of Connecticut pracuce for siting solid waste land
disposal [acihities but inay be modifted 1n accordance with
specific site condiiions such as soil permeability and
hydrologic setung High groundwawer can cause severe
problems for equipment movement. especially 1n the late
winter and spring months when piles must be wrned.

The compost processing and storage site should be
at least 100 feer from a surface water beds such as a
ook, pond o steam  Fucthites must be sited n
accordance with the Connecncut Inland-Wetlands and
Water Courses Act and the Connecticut Sedimenianion
and Erosion Control Act.

Site Layout and Preparation: Once an appropriate site
has been chosen. a sue plan needs 1o be prepared Sample
dragiams are [oand i Figuaes Famd 3

Compost Pad: This is the surface where composiing
occurs It should be constructed of well-drained materials
and be designed [or heavy equipment use in all seasons.
Windrow length should parallel the slope. To present
ruts from forming a paved surfuce can be used as a pad

Roads: Roads should be laid out to provide easv access
for the public. leaf hauling vehicles and fire protection
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equipment. The road surface should be able to sustain
the load of the vehicles indicated, and be functional in
all types of weather concitions.

Drainage: Locate the site on moderately to well-drained
soil. Excessivelv well-drained soils should be avoided,
unless site modifications are made. Surface water should
be diverted away from the compost process site and
storage area using a diversion ditch, an interceptor berm
(baled hay or other means) or an interceptor drain. Any
surface or subsurface discharge away from the site must
be made in an environmentally safe and acceptable
manner. Design water diversions and discharge systems
for a 25-year rainstorm. Slopes should be graded at 2-
3 percent (2-3 foot drop in 100 feet), to assist in surface
water removal from the pad. Be sure not to exceed a
5 percent grade.

Water: A source of water is needed for wetting the leaves,
and provision must he made for fire protection. Where
a water source such asa pond or a hydrant is notavailable,
a water tank vehicle can be used. For very dry leaves,
approximately 45 gallons of water are required for each
cubic vard of leaves. For large operations, an on-site water
source may be necessary.

Site Clearing: Clear the site to provide enough space for
roads, compost processing, storage of compost, and for
fire protection. Before clearing, consider the need for a
buffer zone and visual screening.

Signs: Postasign at the entrance to the facility identifying
the facility and indicating the hours of operation.
Directional signs will be needed for traffic control. The
leaf receiving area should be identified. Signs may also
be needed to clarifv the fact that the facility is for leaves
only, thereby minimizing the addition of contaminants.

Security: Control access roads so that illegal dumping
or vandalism does not occur.

Please see Table 2 for a summary of facility siting and
design considerations.

D. Composting Operation

The following section focuses on the windrow-and-
turn method of composting leaves. In most settings, this
method will sirike a good balance between process
efficiency and operational simplicity. Details about the
operation of the other methods mentioned here can be
found in the references or from consultanis engaged to
design a composting svstem. In addition, a trouble-
shooting guide for operating a windrow and turn facility
is included as Appendix A.

Annual Site Preparation: Prior to the start of the leaf
collection season., regrade the site as needed to maintain
a 2-3 percent slope and to maximize run-off and minimize

Figure 4. Site Sethack Distances
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lines, buildings and surface water, available
acreage for composting will vary. Area loss

Note: Dependin% on site constraints such as property ’
could be significant. {

: !
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ponding of surface water. Bring in fill as needed.
Maintain the drainage system components such as
subsurface drains or diversion ditches.

Review and prepare the site to ensure good vehicle
operation conditions.

Check the availability and method for handling water
to wet leaves. If there is no water at the site, a water
hauling tank vehicle and a mechanism for spraying the
water on the leaves will be needed.

Processing Equipment: EQuipment needs and preferen-
ces will vary with each community. Use of existing
equipment is encouraged but this may not always result
in the most efficient operation. In some instances, it may
be possible to share specialized equipment (i.e., a sieve
or shredder) with nearby towns.

The basic piece of equipment needed for any type of
leaf composting operation is the front end bucket loader.
It is used daily at the site during the leaf collection season.
With windrow-and-turn operations the loader or other
turning equipment must be available for the remainder
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Figure 5a. Preliminary Site Layout Showing Windrow

and Curing Areas, Proposed Stormwater
Management System and Access Road.

Source: Massachusetts Department of Environmental
Quality Engineering. Division of Solid Waste.
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of the vear for windrow turning and reconstruction when
needed. For large operations, specialized turning and
mixing equipment ma: be feasible. Information
regarding compost processing equipment is found in
Appendix D.

For compost process temperature monitoring. a 3-4
foot pointed stem-type thermometer capable of reading
between 0 to 200 degrees F is needed. A spare thermometer
is reccommended to confirm temperature calibrations.

Screens, shredders or tub grinders are optional but can
be used to reduce volume. obtain compost uniformity
and remove unwanted materials. Shredding of leaves to
reduce leaf size normally is not needed at the initial stage
as the leaves are adequately reduced in size through the
phvsical process of moving and turning during collection
and composting. Such shredding, however, may assist
the compost process if moisture levels are low by reducing
the free air space. At the end of the composting curing
process, it may be appropriate to screen the compost to
remove large clumps and woody material. This creates
a more marketable product with a consistent level of
appearance.

Handling Incoming Leaves: Incoming leaves can be
brought directly to the leaf processing area or to a
receiving (staging) area for later transfer to the leaf
compost pad. Compacted leaves brought directly to the
compost pad must be loosened and fluffed for proper
aeration. If citizens are allowed to bring leaves to the
site, a separate drop-off point should be provided for
debagging, traffic control and safetv considerations. Site
supervision is required during this period for quality
control and the recording of leaf volume delivered to
the site.

Although a leaf receiving area adds another step to
the site operation it allows flexibility in scheduling the
start of the leaf composting process and in scheduling
the debagging of leaves. The leaves should be transferred
to the windrows within a couple of days to prevent the
compost process from starting in the receiving area.

Unless biodegradable bags are used, leaves should be
debagged before they are placed in the windrow.
Debaggers should work on the face of the pile — not
from the ends — so that more people can work on one
pile at the same time. Simple hand tearing of bags seems
to be as efficient as other methods. Empty bags should
be removed immediately and placed in receptacles so they
do not end up in the windrows. If a staging area is used,
leaves should be removed from the debagging area
immediately after opening to make space for the
debaggers to work.

Leaf Wetting: Incoming leaves should be checked for
moisture. A “hand squeeze’ test is adequate. If no water
oozes from a handful of squeezed leaves, the leaves should
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Figure 5b. Compost Site Cut and Fill Recommendation
for Site Grading.
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Figure 5c. Compost Windrow and Curing Areas
Showing Vehicle Traffic Pattern.

Source: Massachusetts Department of Environmental
Quality of Engineering, Division of Solid Waste.

be wetted before or while thev are being placed in the
wincrow. Leaves can be wetted using a hose connected
to the water source or by using a pump-spray mechanism
attached to a portable water tank.

During the earlv stages of composting, leaves must
be mixed during wetting, otherwise the water will run
off the pile surface instead of penetrating the windrow.
Over-watering is normally not a problem as excess water
will drain off. Once the leaves start to break down,
watering can be done after turning without problems.

With specialized windrow-machine turning, the leaves
are wetted after the first or second turning using a fire
or stick hose. The initial leaf turning breaks up the leaves
toimprove their water retention capability. Leaves should
not be over-watered in this process. If pile moisture
measurements can be made, aim for a pile moisture
content of about 45-50 percent.

Windrow Formation: The windrow should be at least
six feet high with a bottom width of about 10 to 14 feet.
(See Figure 2). If a greater height is used. the windrows
will require more frequent turning.

Start the first windrow 20 feet from the edge of the
composting pad. Leave two feet between the first two
windrows and a 20-foot space between pairs of windrows.
Windrows should run in the direction of the slope to
reduce any tendency for ponding. (Figure 6).

After the windrows have been reduced to almost one-
half of the initial size (about 1 to 2 months after windrow
formation), each pair of windrows is combined into a
single windrow.

During specialized machine turning of the windrow.
leaves will fall into the vacant aisle. It will be necessary
periodically to gather these leaves and place them in the
windrow. Depending on how the windrows are spaced.
windrows are combined 15 to 25 days after the start of
the composting process.

Windrow layout should address fire protection
concerns as needed. Although a leaf windrow fire is an
unlikely occurrence, the lavout of the windrows and the
site conditions should provide access for fire fighting
equipment (fire lanes or fire hose and water hydrant).

Compost Process Monitoring: Windrow temperature
measurements should be made and recorded at least twice
a week to monitor the compost process and to determine
when it is complete (see Table 3). Other data to record
at that time are the ambient air temperature, weather
conditions, odor (if detected), pile moisture conditions
and site observations. There should be at least threé
temperature measurements per 100 feet of windrow taken
at the lower third of the leaf compost pile using a 3
foot stem-type thermometer (figure 7).
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Time odor and wemperature are indicators ol when
the compost process 1s complete Afier a period of about
6 months begin cheching for compost stabihzation as
follows Place a sample of the compost in a plastic bag.
seal i1, store at room temperature 24 1o 48 hours, and
then open 1 If there s no significant odor, the process
ts complete and the compost 1s ready for movement to
the storage area for curing. Temperature recovery after
windrow turning 1s another sign of stabilization. If there
1s no odor nor increase 1n temperature in the windrow
occurring within seven days, the compost 1s stable and
ready for the curing stage

Windrow Tuming: Windrows should be turned when
the compost pile temperature drops to 100 degrees F or
if the temperature exceeds 140 degrees F. The windrows
may require turning tf other process problems develop.
such as odor or excess moisture at the base of the windrow
When wrning, the leaves should be lifted high with a
bucket and allowed 1o cascade to a new locauon
(figure 8 The next turning should be done in the
opposite direction In all cases, operators should attempt
to get those leaves on the bottom of the windrows to
the top of the new windrows. At the time of turning,

¢ 6. Windrow (WR) Spacing

check and remore contaminants Common ones 1nclude
plasuc, bortles or conwainers, rocks or siones, automotive
hubcaps, tennis balls, and miscellaneous bulky matenalts

If moisture has to be added 1o the windrow, try 1o
schedule the turning operation to coincide with rain or
snow to avoid having 1o pump or deliver water.

At compost sites near residential areas, schedule
windrow turning to avoid noise and/or odor complaints.
Try to select a ume when the wind is blowing away
from neighboring buildings. A wind sock erected at the
site can be used as a wind direction indicator. Choose
a time of day when most people are likely to be away
or inside their buildings

Leaf Curing: After the leaves have been composted, a
brief curing period is needed to complete biclogical
stabilization. This can be done at the compost pad or
a separate bulk storage area The compost is left as is
{or at least one month for curing before use. At this pornt,
composi can be made inio large piles as opposed to
windrows thereby taking up less space
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Finished Product: The finished compost can be screened
13 break up clumps to provide product uniformity and
rmproved appearance An analssis of compost for selected
chemical consuituents such as nitrogen, phosphorus and
potassium, lead, cadmium and pH. should be made
Municipaliues may obtain appropnate analysis of the
compost through the Connecticut Agricultural Exper-
iment Stauon 1n New Haven.

Record Keeping: The importance of good record keeping
cannot be over-emphasized. Records should be main-
tained on the quanuty of leaves received, process
temperature and moisture, operating costs, the chemical
composttion of the compost produced and the quantity
of compost shipped Such information 1s useful in
assessing the efficiency of the operation and developing
a cost/benefit analysis. Regular observations concerning
odor, noise, and dust are important 1n evaluating
comments received by local and or state officials. The
site observation recorded for the day that the complaint
was reported might serve to substantiate whether or not
the problem could be associated w1th the leaf composting
process Appendices E and F mav be copied out of this
manual for use by the site manager.

Contingency Plan: There should be an alternative
arrangement available in the event that leaves cannot
be composted due to unforeseen circumstances; e.g.,
equipment failure or natural disaster.

E. Other Management Considerations

Grass Clippings: Grass clippings have a relatively higher
content of nitrogen than leaves. In some instances,
however, grass may have concentrations of herbicides
(weed killers) used in normal lawn maintenance
programs. Once applied to turf the herbicide may take
a few weeks or months to degrade to a relatively harmless
state. Ongoing research at Rutgers University is expected
to provide additional information on this topic.

Road Salt: Road salt used in ice and snow removal has
not been found to be a problem with regard to high
concentrations 1n leaves used for composting Generally,
any concentration of salt that may be deposited on leaves
(during an early fall snowstorm or over the winter for
those leaves picked up in spring) becomes diluted with
a larger amount of leaves that have not been in contact
with road salt.

Pesticides: Pesticides used on trees are normally confined
to a few insecticides and possibly some fungicides. In
a normal year, only a few trees will be selectively sprayed
and in most instances will be treated early in the growing
season (June-July). During those years of high insect
infestation (e.g., gypsy moth caterpillars), a more
intensive spraving program mas be necessan However,

Figure 7. Temperature Measurement Technique

Compost
Windrow i

Tempera..-e

SN

I 173 Hewght

Figure 8. Windrow Turning for Aeration and Mixing
of Leaves

I Lift leaves high with bucket loader and let leaves fall
o new location to create a cascading (mining) effect

Note The principle of the mixing technique is to move
the 1op of the windrow to the bottom of the
windrow being formed, mixing the leaves well
during this process.

even in this case treatment will be completed early in
the season (May-June), and by the time leaf fall occurs,
the pesticides will be significantly degraded.

Aspergillus fumigatus: A fungus spore Aspergillus
fumigatus, may be produced by the composting process
especially when wood chips are used as a bulking agent
in sewage sludge composting. This fungus may be a cause
of lung infections in susceptible humans. Little evidence
exists to demonstrate that this is a concern with leaf com-
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nung aperations . However mumapal compost sites

1uld not be establshed i dose prosimins o hospaals
ot nuising homes Preople with disedases causing immune
cuppresston ancluding adhowase should not work near
wmpost In addiuon, people uking drugs that suppress
he nnmune svstem. hike (vddosporm, should not work
sith compost

Lead: Lead 1s sometnmes found i fimished compost
oroducts, parucularh in sludge compostng Very himited
2ata extst concerning concentrations that mas be expected
‘0 be found 11 compost produced onls from leaves. and
‘here appears to be no published data comparing lead
.evels in leaves by source (e g sireet trees 1n an urban
setting vs yaird trees in low density suburban settings).
Research in New Jersev indicates that relativels low levels
zhould be expected

F. End Use and Disposition of Leaf Compost

General Characteristics: 1eal compost 15 a sotl-like
natertal valued primaniy as a soil amendment. The
autrient content of leal compost 1s usualls 100 low 0
consider 1t as a ferulizer Generally, leal compost piles
.nclude clumps of uncomposted leaves, branches and
other [oreign materials which, tf not screened out,
significantly decrease the value of the compost Screening
or shredding increases the value of the compost.

Market Opportunities: In determining market opportun-
tes the following procedure should be {ollowed.
Inventory possible markets
Idenuify their specifications.

¢ [denulv 1therr capaaity to absorb the compost. This
should include the amount used each year, the
seasonalits of use, and projections for long-term usage.

¢ Idenufy their shipping and deliverv requirements.

¢ [dentify revenue potenuals of target markets

There are a number of market opportunities for leaf
compost. They include.
Mumcipalities: Conunual and extensive need for
compost type products as soil amendments and mulch.
Screening the compost will make the product usable on
a larger variety of jobs.

Landscaping Industr  Conunual and extensive need lor
compast-tvpe produc s as sl amondmeonts and muldh
The compost shoule be saeened o remove unwanted
muatetial and be af cansntent appoatance

Greenhouse Nurserr Large demand for compost of 1
1s of consistenthy good qualiny based upon physical and
chemical charactenisaces The compost must be screened
to remnve unwanted materials and present a conststent
appearance Leal compost can comprise up to 20% of
the pouiing so1l ma [or either bedding plants or nursery
plants Chemical analssis of N P. K and pH 1s needed
1o accommodate the nutnient needs of the plant

Home Grounds Gardening Useful as an amendment 10
garden soil and as mulch around landscape planungs.
Does not require screzning

Agriculture: Agriculiural producers annually add
organic matter to improve soil condiuons and crop
production. Composi 1s useful if conveniently and readily
avatrlable in large enough quanuues Does not require
screentng

Distribution Channels Product movement off-site will
be determined by the availability of users and distribuuion
opuons Distribuuon channels include-

Municipal: EQuipment can be used 1o move compost
off-site 10 road jobs, school landscaping, etc.

Gweauway: Commonls used. residents pick-up at site.
Wholesale to Daistributors Several large compost
markeung companies operate 1n the northeast and can
handle bulk or retail distribution of high quality
compast  While this opton will not provide much
income 10 the compost producer. 1t will save ume and
management required for distribution

Bulk Sales: Sold 1o large-scale users (landscapers,
greenthouse, etc ). Charge assessed on yardage or tonnage
basts Product can be delivered or picked up at the site.
Retail. Sold directly to public, usually on 2 volume or
vehicle basis. Usuallv unbagged. Requires management
of funds at s1e for each sale If considering sale of bagged
compost. a marhetung study 1s recommended.
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Appendix A: Trouble Shooting Guide For Operating Windrows

Problem

Cause

Solution

Oaor

Low uindrow temperature

H:zh uindrouw temperature

Swrface ponding

Rats

Mosquiloes

Excess moisiure
Temperawure greater than 140° F
Leaf compacuon

Surface ponding

Windrow toc small
Insufficient moisiure
Poor aeration

" Leaf compaction

_— . ———

Insuflicient oxygen

Depressions or ruis
Inadequate slope

Presence of garbage

Presence of stagnant water

Turn windrow

Turn or reduce windiow size
Turn or reduce windrow size
Eliminate ponding ‘regrade

Combine windrows
Add water while turning windrow
Turn windrow

Turn or reduce windrow size

Turn windrow

Fill depression and.’or regrade

Grade site to recommended slope
design

Remove garbage

Eliminate ponding

[
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Appendix B: Weight, Volume and Bag Count Data

Description Data*

A. Bagged or loose leaves in a compactor truck:

(1} Acwual count based on one full load of 31 cu yd, weighing 14,525 Ib and 9.37 Ib/bag
containing 1,550 bags (Springfield, MA, 1987, reported by Macy) 50.0 bags/cu yd;
468.5 1b/cu yd;

(2) Average by truckload based on truck capacity without adjustment
for parually filled loads:

a. Averaged over 1,745,380 Ib (Springfield, MA, 1987, reported by Macy) 414 1b/cu yd
b  Averaged over 1,413,010 Ib (Waterbury, Ct, 1987, from town records) 555 lb/cu yd
{3) A g=neral estimate (reported by Derr) 450 Ib-cu yd

B. Loose leaves collected with vacuum equipment and blown into a leaf box:

(1) Average by truckload based on truck capacity without adjustment for partially

f1lled loads

a. Averaged over approximately 150 loads, Scarsdale, NY {reported by Rice) 190 1b/cu yd
(2) A general estimate (reported by Derr) 350 Ib/cu yd

C. Loose leaves loaded into an open truck with a front end loader:

(1) Asverage by truckload based on truck capacity without adjustment

for parually filled loads.

a. Averaged over 13 loads (Springfield. MA, 1987. reported by Macy) 371 1b/cu yd
(2) A gcneral estumate {reported by Derr) 250 Ib/cu yd

D. Bagged leaves in an open truck:

(1) Based on 9.37 lb/bag and an assumed aierage bag volume of 25 gallons 75.7 Ib/cu yd
(3.31 cu ft/bag:

*These estimates reflect a variety of measurement techniques, moisture conditions, and degrees ol compaction and are presented
here as a general guide.
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Appendix C: Leaf Collection Equipment and Approximate Prices in 1988

Description Cost
A. Compacior trucks:
(1) 20 cu vd; 240 hp diesel, automatic transmission, single axle $ 80,000
(2) 25 cuyd, 270 hp diesel, automatic uansmission double axle $ 95,000
B. Vacuum leaf collectors:
(1) Trailer mounted; belt driven; 12-inch intake; 12,000 cfm;
a) With gasoline engine $ 20,000
by With diesel engine $ 21.500
(2) Trailer mounted; pow er-take-off and clutch connection; $ 14,000
18-inch 1ntake; 24,000 cfm; diesel engine
(3) Trailer mounied; impeller on engine crankshalt; $ 7,500
18-1nch intake, 22,000 cfm; gasoline engine;
a) With 14 cu yd dump box $ 14,500
b} With 20 cu yd dump box $ 16,000
C. Catch basin cleaners:
(1) Complete unit including truck; 12-inch intake; 12,000 dfm; diesel engine
on vacuum unit;
a) 10 cu yd capacity $100,000
b} 16 cu yd capacity $120,000
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Appendix D: Compost Processing Equipment and Approximate Prices in 1988

i Description Cost
i: A. Front end loaders:
;' (1) 90 hp with 1.75 cu vd bucket $ 55,000
; (2) 115 hp with 3 cu +d bucket $ 70,000
(3) 153 hp tractor (without bucket) $ 80,000
a} 3 cuydbucket $ 4,800
b) 7 cu vyd woodchip and snow bucket $ 7,400
¢) Quuck attachment system $ 3,900
(4) 82 hp ractor (without bucket) $ 60,000
a) Lease with | 6 cu vd bucket $ 2,600/month
(51 123 hp tractor (without bucket) § 87,000
a) Lease with 2 4 cu yd bucket $ 3,600/month
(6} 158 hp tractor (wtthout bucket) $111,000

(Note Based on experience 1n Springfield, MA, a 3 cu yd loader can urn approximately 180 cu yd
load lifted high and allowed to cascade into a new windrow )

B. Specialized aerating and turning equipment:

(1) Flad wype. self propelled; wurns windrows up to 7 ft. high and 18 fi. wide
at a rate of up to 3.000 tons per hour; 360 hp; not easily transported
between sites (10 6 wide and 14' 6" hugh on low bed trailer)

(2

(3)

(4)

a) Lease with 3 0 cu yd bucket

Auger type. mounted on a tractor that can be used with numerous optional
attachments. turns windrows up 6 ft. high and 10 ft wide at a rate of up to
3,000 tons per hour; engine options of 177 to 225 hp; not convenient for
long distance transport; can be driven on road at a maximum speed of

20 mi/hr

Flail type; powered by 177 hp engine while attached to a front loader (loader
not included); turns windrows up to 5 or 6 ft. high and 14 ft. wide ata
rate of up to 800 tons per hour; can be loaded on a flat bed truck with a front

end loader equipped with a quick catch system

Fla:l vype; attaches to a large farm type tractor with a three point hiich and
power-take-off (The tractor should have 100 10 225 hp and a hydrostatic
transmission or a creeper transmission with 2 or 3 speeds under 1/3 mi‘hr with
power-take-off at 1,000 rpm); turns windrows 5 to 6 ft. high and 14 {t. wide

at a rate of up to 600 tons per hour; special wheels for over the road transport

C. Separating and shredding equipment:

(1)
(2)
(3)

25 cu yd/hr; 18 hp gasoline engine
75 cu yd/hr; 55 hp diesel engine
200 cu yd’hr; 110 hp diesel engine

$ 4,600/month
per hour with each

$160,000

$180,000

$ 65,000

$ 30,000

$ 17,000

$ 40,000
$ 91,000
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COMZDST MARKXETING IN NEWw ENGLAND
Mark E. Lang
Ronald A. Jager

Composting has become a widely accepted sludge management technology
throughout New England. Thirty-five facilities currsntly operate in the
six state region, processing approximately 150 dry tons of sludge per day.
Interest in composting continues, as demonscrated by sixteen facilities in
the design or construction phases. Another seventeen municipalities and

six regional authorities are considering implementirg composting programs.

A survey of the thirty-five composting facilitiss currently operating
in New England was conducted to determine the success of their compost
marketing programs. The survey was designed to provide market demand
information to municipalities and regional authoritiss considering the
implementation of composting facilities, as well as those responsible for
developing and maintaining existing compost marketirg prograxzs. The

information was obtained by telephone interviews and a literature review.

BACKGROUND INFORMATION ON PIANTS SURVEYED

Table 1 presents general information about each of the facilities. The
table describes the type of wastewater treatment prccess, and gives
information about the composting processes employed by the facility. Types
of amendment used and product screening are factors noted as having an
impact on compost marketability. These impacts are discussed in a later
section. For comparison purposes the table provides the current amendment

cost(s) incurred by each facility and compost screening methods.
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TABLE |. COMPOST PROCESS INFORMATION

FACILITY TREATMENT !AVERAGE SLUDGE | COMPOST | AMENDMENT COST OF PRODUCT
PROCESS PRODUCTION PROCESS AMENDMENT | SCREENING
(DT/DAY) $/CY)
CONNECTICUT
BRISTOL AS 13.0 ASP BA 20/TON NONE
FAIRFIELD AS 3.0 HAB w 0 NONE
GREENWICH AS 1.7 ASP SD NA TROMMEL
RIDGEFIELD EA 3.5 sP v 0 NONE
MAINE
BANGOR P 2.0 ASP wC 3.00 NONE
BAR HARBOR AS 0.3 ASP WwC NA NONE
KENNEBUNKPORT AS 0.1 ASP BA 8.00 NONE
KITTERY AS 0.1 ASP WwC 6.00 NONE
LINCOLN RBC 0.5 cw WS 1.25 NONE
OLD ORCHARD AS 3.0 ASP WwC 6.00 TROMMEL
BEACH/ SACO AS
OLD TOWN/QRONO RBC/AS 1.3 ASP WwS§ 2.75 NONE
RUMFORD/MEXICO AS 0.4 ASP WC/WSs 3.40 NONE
SCARBOROUGH AS 0.9 ASP BA .00 NONE
SOUTH PORTLAND AS 3.3 AW sD 11.00 NONE
YARMOUTH AS 0.5 cw WwC 5.40 NONE
MASSACHUSETTS
BARRE EA 0.01 ASP wC 4.00 NONE
BRIDGEWATER RBC 0.7 ASP wC 5.50 TROMMEL
LEISTER EA 0.1 ASP WwC 7.80 NONE
MANSFIELD AS 1.2 ASP wC 5.00 HARPWIRE
MARLBOROUGH AS 9.8 ASP wC 5.00 TROMMEL
ROCKPORT/ AS 1.2 ASP HB 0 NONE
GLOUSTER P
SOUTH BRIDGE AS 1.9 ASP wC 7.00 TROMMEL
SWAMPSCOTT P 0.5 AW wC o NONE
WESTBOROUGH/ AS 2.7 ASP wC 5.25 TROMMEL
SHREWSBURY AS
WILLIAMSTOWN/ AS 8.0 ASP wC 7.23 HARPWIRE
HOOSAC AS
NEW HAMPSHIRE
BRISTOL EA 0.3 ASP wC 0 NONE
CLAREMONT AS 3.0 ASP WC/BA 5.50/8.00 TROMMEL
DURHAM AS 1.4 ASP wC 6.50 TROMMEL
LEBANON AS 1.2 ASP wC 5.00 TROMMEL
MERRIMACK AS 12.0 ASP wC 4.00 HARPWIRE
MILFORD AS 0.3 ASP wC 5.00 TROMMEL
PLYMOUTH P 0.3 ASP WC/SD 6.60 NONE
SUNAPEE EA 0.2 ASP wC NA NONE
RHODE ISLAND
JAMESTOWN EA 0.2 cw wC 0 NONE
WEST WARRICK AS 14.0 ASP BA UTON NONE

LEGEND: NA = NOT AVAILABLE
AS = ACTIVATED SLUDGE
EA = EXTENDED AERATION
P = PRIMARY
RBC = ROTATING BIOLOGICAL CONTACTOR
ASP = AERATED STATIC PILE
AW = AERATED WINDROW
CW = CONVENTIONAL WINDROW

HAB = HORIZONTAL AGITATED BIN

SP = STATIC PILE
BA = BIOASH

HB = HORSE BEDDING

SD = SAWDUST
WC = WOOD CHIPS

WS = WOOD SHAVINGS




COMPCST MARKETING INFO2MATION

Compost is used in various ways. Table 2 presents typical uses and
selling prices of finished compost in New England. Where available the
approximate distribution of compost among end users is indicated as a

percentage of the total volume.

Compost distribution methods also vary. The most popular is compost
pick up at the treatment facilities. Most facilities load bulk user
vehicles, while small quantity users must load their own vehicles. Several
facilities delivered compost locally for a modest fee. The price charged
for compost varies considerably throughout New England, from give away
programs to $10 per cubic yard. The average price charged for facilities
which sell compost is $4,37 per cubic yard for large volume commercial

users and $2.55 per cubic yard for small volume residential users.

Twelve of the facilities surveyed give compost away. These include
five facilities which supply all of their compost to public agencies and
publicly owned landfills. To date, twelve facilities have either not

identified markets or developed pricing structures.

The survey identified seven primary compost uses. They are loam
production, agriculture, land reclamation, use by public agencies,
contractors, home owners and private brokers. Of the thirty-five

facilities, eighteen have developed more than one end use for the product.
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TABLE 2. COMPOST MARKETING INFORMATION

COMPOST SELLING
SELLING PRICE

e

FACLITY COMM/RESID TYPICAL USES
($/CY)
CONNECTICUT
BRISTGL 0 LANDFILL. daiiy cover
FAIRFIZLD 0 PUBLIC AGENCIES hig=way dept., tree nursury
LANDFILL: vegitauve support
GREENWICH 10/3 PUBLIC AGENCIES. higzway dept., parks dept.
HOMEOWNERS
CONTRACTORS. (70%)
RIDGEFIELD 0 LANDFILL. wtermediate cover
MAINE
BANGOR [ PUBLIC AGENCIES: parks dept., buiiding grounds
HOMEOWNERS
CONTRACTORS
BAR HARBOR 3 HOMEOWNERS
CONTRACTORS
KENNEBUNKPORT 3/0 PUBLIC AGENCIES: parks dept.
HOMEOWNERS
LOAM PRODUCTION
KITTERY NA PUBLIC AGENCIES: highway dept.
LINCOLN 5/1 HOMEOWNERS: (34%)
LOAM PRODUCTION: (66%)
OLD ORCHARD 0 PUBLIC AGENCIES: parks dept., new construction
BEACH/ SACO LANDFILL: vegitative support
HOMEOWNERS: (90%)
CONTRACTORS
OLD TOWN/ORONO 24 PUBLIC AGENCIES: cexzetary
LANDFILL: vegitative support
CONTRACTORS
NURSURIES
LOAM PRODUCTION
RUMFORD/MEXICO 0 HOMEOWNERS
LAND RECLAMATION: gravel pit
SCARBOROUGH 0 NURSERIES: (AVERAGE = 25%)
LOAM PRODUCTION: (AVERAGE = 75%)
AGRICULTURE
SOUTH PORTLAND NA/O PUBLIC AGENCIES: parks dept.
LOAM PRODUCTION
PRIVATE BROKER
YARMOUTH 5 CONTRACORS. (20%)
NO MARKET IDENTIFIED: (80%)
MASSACHUSETTS
BARRE NA STOCK PILE: awaiting classification
BRIDGEWATER NA STOCK PILE awaiung classificanca




TABLE 2. COMPOST MARKETING INFORMATION

(continued)
COMPOST SELLING
SELLING PRICE
FACILITY COMMV/RESID TYPICAL USES
($/CY)
MASSACHUSETTS
(conuanued)
LEICESTER NA STOCK PILE. awaiting zlassification
MANSFIELD NA STOCK PILE. recently classified
MARLBOROUGH NA PRIVATE BROKER: ccarract peading compost
classification
ROCKPORT/ NA LANDFILL: vegitative support
GLOUCESTER AGRICULTURAL
SOUTHBRIDGE 0 STOCK PILE: type Il compost
SWAMPSCOTT NA STOCK PILE: no marke identified
WESTBOROUGH!/ NA STOCK PILE: type IlI zcmpost
SHREWSBURY
WILLIAMSTOWN/ NA PUBLIC AGENCIES ;arks dept , highway dept.
HOOSAC LANDFILL. vegitative support
NEW HAMPSHIRE
BRISTOL LAND RECLAMATION. sand put
CLAREMONT 0 PUBLIC AGENCIES. zarks dept.. building grounds.
ceaetaries
DURHAM v} PUBLIC AGENCIES parks dept., ughway dept.
HOMEOWNERS: (40%)
CONTRACTORS
UNIVERSITY OF NEW HAMPSHIRE
LEBANON 0 HOMEOWNERS
CONTRACTORS
MERRIMACK 2 PUBLIC AGENCIES. parks dept., highway dept.
HOMEOWNERS
PRIVATE BROKER
MILFORD NAD PUBLIC AGENCIES: highway dept., cemetaries
HOMEOWNERS
CONTRACTORS
LAND RECLAMATION: gravel pt
PLYMOUTH NA PUBLIC AGENCIES. building grounds
STATE COLLEGE: (%)
HOMEOWNERS
SUNAPEE 0 NO MARKET IDENTIFIED
REODE ISLAND
JAMESTOWN NA LANDFILL. vegitauve support
WEST WARRICK 0 LANDFILL. vegitauve support

NA = NOT AVAILABLE




2UBLIC *GENCTES

Nineteen facilities provide compost for public agencies to use.
Typical recurring uses include the maintenance of parks, recreational
areas, cemeteries, road embankments and building grounds. Workers apply
compost as mulch around trees and shrubs or as a top dressing on lawn
areas. 3ristol, Connecticut uses all of its compost as daily cover on

their iandfill.

La-ge one-time uses of compost have included the construction of
baseball fields, cemeteries, and the installation of roadside curbing. By
far the largest bulk use of compost by the public sector has been in the
operation and closure of landfills. One town uses compost as grading
material prior to capping and seven use compost to development vegetative

support layers on their capped landfills.

CONTRACTORS

General and landscape contractors also represent a major market for
compost in New England. Nine facilities reported the sale or give away of
compost to contractors. In Kennebunkport, Maine, compost facility
operators call contractors each spring to take the compost stockpiled
throughout the winter. In the spring of 1989 the facility distributed 800
to 900 cubic yards of compost in less than three hours. Operators reported

lines of waiting trucks.

LOAM PRODUCTION

Five facilities reported the use of their compost in the production of
loam. Where markets have been developed, loam production represents a
significant segment. Contractors buy nearly 75 percent of the compost
produced by the Scarborough, Maine facility for $3 per cubic yard. The
contractors mix the material with sandy soil at volumetric compost to soil
ratios ranging from 1:2 to 1:5. Loam is currently selling for $10 to $§14

per cubic yarc along the Maine sea coast.
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ECYZOWNERS

Homeowners also represent a significant market at several facilities.
Maine’s Bangor, Bar Harbor and Old Orchard/Saco facilities dispense the
builk of the compost to homeowners. Recipients typically pick up compost at
the plant in containers ranging from five-gallon buckets to pickup trucks.
A disadvantage of this method of distribution is the amount of time the
operating staff spends helping homeowners load containers. Ecucating

individual users on the proper use of the product also takes time.
AGRICULTURE

To date, the agricultural market in New England is underceveloped.
Only two facilities, Rockport/Gloucester, Massachuse:ts and Scarborough,

Maine, report using compost as a top dressing on hayfields.
PRIVATE BROKERS

Private brokers understand the benefits of using compost and are often
associated with large volume soil users. As a result, they can develop
broad markets for compost, ranging from nurseries to the establishment of
golf courses. Municipalities benefit by having their product
professionally marketed, provided they maintain the quality of their
compost. Two of the facilities contacted had entered contracts with
private brokers and a third has an agreement pending successful
classification of their compost by the Massachusetts Department of

Environmental Protection (DEP).
LAND RECTLAMATION

Two facilities report the use of their compost to reclaim exhausted

gravel pits and a third reports using compost in reclaiming a sandpit.
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CZ the nine facilities which had not successfully marketed their
compos:, three were awaiting classification of the compost by the
Massachusetts DE?, one only recently received classification, and two
received Type III classifications. Type III compost is the lowest
classification assigned in Massachusetts. Producers cannot distribute this
material unless the Massachusetts DEP approves its suitability for a
specified use ané grants a certificate authorizing the person receiving the

compos: to use {t.

Tne remaining three facilities which have not identified markets for
their compost were small generators. Two produced an average of ten to
fifteen cubic yards of compost per day. The third composts sludge after
reed bed dewatering. That facility cleans its reed beds every seven to ten

years, which produces about ninety cubic yards of compost.

FACTORS AFFECTING MARKETABILITY

Three primary factors emerged as having an impact on compost
marketability. These are the type of amendment used, final compost

screening, and the level of effort associated with the marketing program.

Most composting facilities in New England use woodchips as an
amendzment. Several facilities, however, have produced what they feel to be
a more desirable product by switching to other amendments. Greenwich,
Connecticut facility personnel note that a significant amount of their
compost is used as surface dressing on new lawns. When woodchips were used
as an amendment the chips became visible during rainstorms, a
characteristic that owners found unattractive. Operators noticed an
increase in interest in their compost when they switched from woodchips to

yardwaste as the amendment.
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Similarly, South Portlanc Maine operators saw an improvezent in their
market when they switched frcz aerated static pile composting with

woodchips as the amendment to aerated windrow composting with sawdust.

Five facilities now use biocash as an amendment. Though the primary
reason for switching to bioash was odor control, several facilities noted
that it also produces a more desirable product. Scarborough Maine had
trouble distributing their compost when it included woodchips. Now, with a
product that is jet black and looks much like high quality loax,
contractors take compost as fast as the facility generates it.
Kennebunkport, Maine operators say that although they were always able to

market their compost, interest has increased since they switched to bioash.

Although woodchips in the final product may be desirable for some
uses, such as in mulch, several facilities found a screened product easier
to market. Greenwich, Connecticut and Merrimack, New Hampshire both noted
a higher degree of interest in their product when they screened. The
Sunapee, New Hampshire operators, who cleaned the facility’s reed beds two
years ago, believe high woodchip content is a key factor in their inability

to distribute their product.

Today, marketing at most facilities remains low profile and is
dependent primarily on word of mouth. Operators emphasize process control.
While they must produce a consistently high quality product to develop and
maintain markets, they must also begin developing and maintaining marketing

programs.

The survey identified four key factors in existing successful
marketing programs. Successful marketers understand the proper use of
compost and convey this information to end product users. They maintain
communication with users to help overcome any difficulties, and share in
their successes. They also encourage public agencies and contractors
performing public work to use compost, allowing development of visible

examples of its benefits.
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Mark £. Lang and Ronalé¢ A. Jager are Project Manager and Project

Engineer respectively, for Dufresne-Henry, Inc. in Norch Springfield,
Verzont.
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SECTION: ZOME WEST; Pg. 1
LENGTH: 657 words
HEADLINE: EXPERT ADVICE SOUGHT ON ELIMINATING ODOR FROM ROTTING LEAVES
BYLINE: Neal Learner Post-Dispatch Special Correspondént

BODY:
The foul smell coming from Ladue's leaf mulching facility continues to create
foul tempers among nearby residents.

Ladue's Superintendent of Public Works, Dennis Bible, presentsd the Ladue
City Council with several proposals to stop the vile smell caused by decaying
vegetation at the 1leaf composting site, 9810 South Outsr 40 Rozc. But Bible
recommended seeking advice from several experts before going ahezd with plans
that would cost the city nearly $ 200,000.

A number of residents frcm the adjacent neighborhoods of Twin Springs and
Tall Timbers expressed anger at a situation they felt had already gone on too
long. They demanded the board take immediate action or close down the facility.

Resident Alicia Tierney said, "It's unbearable. We're regularly prevented
from using our yards and opening our windows. We don't want to sacrifice another
summer." Qthers complained of headaches caused by the smell.

Council Member Jayce Merrill, 3rd Ward, said of her visit to the neighborhood
last Thursday, "I had trouble breathing. [ thought I was going to be sick to my
stomach.”

Bible said the smell comes from the huge stockpile of leaves at the site.
"When you dig into it, it really hits you. It's doubly bad because we've had soO
much rain." He noted that the leaves were being sprayed with chemicals to knock
out the smell, but that the rain would "drive out the stuff we treated."

The runoff from the persistent rain has created a standing swill of
decomposing, rotten vegetation.

Mayor Edith Spink said, "The only way to get rid of the problem is to get rid
of the swill."

This is one of Bible's proposals. He explained that the stockpile lies on a
grade of only 2 percent, which does not allow water to drain quickly. The
proposal calls for placing the stockpile on a steeper 7 percent grade, creating
a more efficient drainage system for the swill.

Another possibility is to create more rows of leaves where the decomposition
takes place. According to Bible, these rows create no smell. With the facility
using less than 5 acres on a 14-acre plot, Bible said the area could accommodate
enough rows of leaves to eliminate any need for a stockpile.
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"1 want to have twc other op:nions agout the source cof the =~£1l by the next
meeting," he ssid.

Rezident Burdick Burtch said he appreciated the board's intsnz:ions to fix the
problem, but that if tne city's efforts were unsuccessiful, the city should
remove the facllity from a residential neighbarhood.

Bible has already lcoked i1ntJ the possibility of hazuling the leaves to a
landfi1ll. The cost to do this would be more than $ 656,000. Othe~ 1mmediate,
less expensive options call for covering the stockpile with a plzstic tarp or
shelter to keep aoff rzin water.

The smell 1s not the only proolem 2t the site. Nolse from the facility's
hammer-m1ll, used for making wocd chips, can be heard throughout the area. The
council 1s considering tnstalling an innovatlive "living-wall" built of recycled
plastic segments that zre filled with dirt. Harry Sanders, presiient of the
company that builds these earth-based walls, presented his procuct to the board.

He said this type of wall, which has been used 1n several European countries,
has never been buillt 1n Americz. The airt 1n the wall acsorbs tne sound rather
than bouncing 1t back like tracitional metal or plastic barriers. The barriers
can also be planted with vegetztion to greatly improve 1ts appezrance.

The walls can be acdjusted toc & height of 21 feet, depending on the
‘ecommendation of sound engineers.

Spink noted that this type of wall was less expensive than the traditional
barriers.

LANGUAGE: English
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"he Tazna=lizs 22 Lesf Co=ocsting

Leal 2:=posting, in relation ¢ other was<tas, has Severa. alvancages:

Laaves a=+ a_TsaZy separited, (2) they ave relatively easy T2 =3llezsz, (2)

chey do not glve 627 gerious odscs diziag collection, (4) they caz usually be

+acspor<ed s nearty si<tes, (5) a low-level compesting tecimitiizr can be

used, (€) eslTectisz a=d procesalng equircent is easily avallatle, (7)

eszposting prsduces a useful produs4, and (8) the cozposting Proiesa ls very
econoaizal., —

THhe forrowing sections dlscuss how mumisipalitles caz priperiy assess
the ¢28%s and Senefits that a=s assozlate?d with lea? coapesting.

The sases assasziaced wich 4ue camposeing of leaves ars s—arized In

Tatle 1, i=:3TZing land, land i=zrsvesents, windsow  formatisn, esatining

wind-ows, turnizz e=ing pile formaticz, sepamation/shredding and ove-nesd,

Calilezsisn casts ams 222 {mzluded gizce 14 is aasimed that the ZTallex leaves

will be ‘esilecved csegaziless ef whizh 8sliid waste epantagesent cjpiisn is
- exroTised byr—=w=mizipallsy.

e es%al an=ual eost 62 lea’ eszpecsting can be delerzined fira

Lo
gresi?is gl By adiiag all cocost catageTies snown I tne etlacshed budges
woTxSnees whiam—ase appropriate for that facility. The cozpuzatisn ol 0
1ual gost _Z:r any depreciatle asses lasti=g foz mcre than a year can be made

using <t=e capl+al recsvery fazisr (F). The asset’s 43%al ess8t is
———tipliagd” By TEme ajpproeriate CRF. The ccsts for equipment sncull be
calzulatad bre gustiziying thels pumchasa poise By the CRT and thex Tultizlving
this amsunme by the actual fraction of the tize ine ‘equipzent is  usec JoT
eszpcstizg. A listing of C5F's car be foumd 1= Tabdble 3.

we . = The-ssaputatisn of the annual land cost deserves sejamiie senctisn.
Land is nes=ally not depreciated since the site Iis not destooyed <hosugsh use.
1130, the sizs could be used for other puopcses L cozposiing wese: S cease OT
be selocated —ic—ansther sits. The sppropTiate charge for land, thessiors,
woild De its mazkes valus mul2iplisd By the intacest rais that cculd have bdeea
essmed 12 this value wvas i=vestad.

ENT= TS

"The lamzegt direct monetary benellis of leal cocposting is the cast
savings of avolding land?ill tipping fees. The $ipping fees at landfills range
o= $13 ¢2 8210 per ton. Landfill fees will continue o escalase in ocel ==
-pay for lanisii-closuves, expansians and environzental {=pravezents as vell

as__adileisnel  gqueatarges fzo2 Bew legislation. Ia  parsisulas, A=778
{Zesozs Rezavery Flzaszing and Procizezens, Ch. 38, P.L. 1685) i=pcses an




increase of $2.50C per ton inm 15:23
tne fo_.lOwiln3 yearss.
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The lancfilling of leaves incurs impcrtant "hicZea" gists
such as JincreaseZ transc:sotatisn anc maintenance C3sts  en
collection venicles, Thnese e¢2s5%t can Dbe Trecucec as well
tnrougnh comgcsting, althcougn exast iz,

s
estimates asce cifficu
f

Anctnes circect  te-mefi: o lez® composting is 3
municicality's elij:pility for receiving tcnnage grlants Ctasec
on cocumentation showing tne guantity of leaves recycliexz,
Tnese tonnmage grants are proviszec uncer the authoTity ¢t the
New Jecsey Recyclinmg Act cof 1531 (N.J.S.A., 13:1-52 et seq).
Agciticnal informaticn cn recycling tonnage grants may be
cotaznez from tne county recvsling c¢ocrain €I the New

Jersey Decacstment of E~vizsnmental Frotesiien, Office cf

rRecycling.

o }

Leaf mclc, tnhe enc procuect of leaf compesting, has a
marke: value as well., Tenafly, New Jecsey macketes "ienafly
pumus" fo- $5 pe:c cutic yasc (wet basis) in 19€0. The cuock
salLe cf tne tota. stccx &t tnis price dincicates that most
lixkely it was sclz Ecelew its masxe: value. I7 a value cf $£.50
per cucic ysrc anc & yielz ra:2 of 2C peccent of the initizl
volume is assumec, thnen tnis woulo be egquivalent te $2.3C pers
cuoiz yasz or $7.40 pe:r ten in revenue for the cIiginal
volume, It wcoulc Dbe acccopsiate foro a municipality to use
€7.45 per ton in tneir cenefi: calculations whether tne les?
molc is sclz eor civen away. Tne benefits associatec witn lea?
campcsting ace summasizes in Tatlie 2.

Accitiengl Escnewmis Consicezaticns

Munizisalities may want to consicer some type cf
cccperative agreement wherteoy egquipment ang facilities arfe
snarec. Fer examsle, one csmmunity may supply- the lesaf
compcsting site wnile anotne: supplies the front-end loacers.
Alsc, tney may want to consicer jointly leasing equipment for

peak gemanc peciocs.

Data from otner leaf composting cperations suggest that
costs are very.hign for small volume facilities but gecresse
rapicly as size increases. Costs gecrease in large part due to
tne spreacing of fixeo ccsts of equipment, supervision, lanc
anc lang improvements over more tons cf leaves.

Contracting with a private vendor for leaf collection anc
compcsting may De an economicai alteInative. Equipment coulc
De uses mcoe cays curing the yeaI, thus lowering unit costs. A
venccr coulg hanclie a sufficient numger of smalle: communities
so tnat tne volume woulc pe lacge encugh t2 keeg costs ts an

accectasie level. Aisz, a vengccI woul: have ga grestes
incentive ta mee:z tne c.Irent masxet neecs (betn qQua-tity &°F
Quaiity) fcs lea? mclc c2 foo self-use such  as esize=Ilz.
lamcscaging

N



The f:lloving estizatas ass based upc: a systexz Razdling 27 007 osubis
varis ¢f lesves eazh yesr cn & t7-acre 3itas. This exa=ple Tepresencs g ricner
in=2e ecozpssting fasilisy so c2ss per ton would de minizized.

=sc9%inzs Csmts: The es=post site {ncludes 10 acces of land valued at

sre azd land lasrsveszants at $3,200 per acce. (It is assized tnmas
ase tummed two tizes, mocved 4o a sitcrage avea, and ttat wacer is
added £s enhazse ccmpesting.) A S-percent {ntarest rats is cha-ged o any
assets and a 10-vear 1iZe expectancy 4s used ¢5 cozputs the dejreclacticz,
C?:;csti:g £384s ave esiizated ¢ Be $5.19 per ton of leaves cozpcsted (Tabl
1.).

Zene?isy: Total deneliss are estiz=ated ¢ de $24.55 per ton, exceedin
the ess ssting (Tadle 2)., 17 a munisipalisy is al=esady cczllecsting i=s
leaves, <han needs 42 lock cxly at the ecozposti=ng costs and eszpare the:x O

I’

de
the deneliss i= crZder t: maxe the decisioz whetlhss to coxpost or mss.

(14
r 0
'y
[}]
L)

The tirnizz fee aveiided is the lavgest denelit followed Ty the value
€2 expssted leaves., The tconmage gmant is based upen am $€ per ton mate
appestiszed over 4 10-year period usinmg the capital recovery Jasesr,
essenzs, <2 Tetata i3 ass=ed 42 de pPplaced in an Lntaresi-dearing assz=e.
The evigzinal Telace and intacest avs appor=ioned over the 10 years o ellset
ess<s, 12 <ne tsnmage gmant poogTas (s modified to prosvide yearly gmans
then 4nis tenafiz wowld {ncrease. 1 The valus o¢f compesced leaves i
estizstad g% $7.43 per ton of eriginal volume. The reduced depreciatisn and
maimcamsnse gn Smioks s a no=i=al rata, because aztual data ave nsT
avalladle,

==, esu!

=7 faverms:le outec=
- -

e Bezelits and costs 62 leal cocposgiing &
. Te Zavomadl than the dizect 2cnetasy ten

cssts of cuner

1Such a change appeacs {==‘neat as of the dats ef this pudlizatica.
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Table 1. Estizazad Cost cf LeaZ (C:szposting Par To= of Leaves (1531) 1/

T S

Cocpesting
La=d 1.45
Land I=prcvezents 95

Initial Windsowing 36
Conbining Wind-ows 36
Wate:r 049

==ing (2 tizes) T2
Stcrage Plle Formasion «40
Separation/Shredding 3.02
Coctingancies 2/ &0

Cvecshead «83

To%al $.15

J/The csst ol windoowing, adiing water, and separaticn/anceiiing was
derived frc= Leaf Czonesgti=c, An I=ctlezentation Culde for
Momizizallicies (July 1583/,

2/Refexs o specified but petential costs due to umusual wesiher
esnditisns, egquizcent breaxkiswn, adiitiocnal tempcracsy ladsrs, oversize,
and si<s paintenancs, etz.



Table 2. Zstizated Benelits of Leal Cozzcsting per Ton cf Leaves, 1G3:

Tipping Tees Avoided 1/ $15.00
Recycling Redate 2/ 1.2%

Yaiue of Co=pcsted Leaves 7 .40

Savings dus tc less tTips ¢o land?:ill 1.00
(Xominal) 3/

Total $24.55

3/

Reflects he ziniz= wWpsping fee rates = New Jersey. Ii7:ing lees
aTs much hizhar in soze co=munities.

The recyslin
It i3 ass=ed

{=iaTess az2a
]

&
t
re

(14

2irss vear cnly retate i1s placed Ii= an

<o is annualized using the capital reccvery faster.
a?
S perzent), sc princizal and interest caa be

Falfers 4: &ne sgvings {n tTanspest costs, walsing time at landflills,
and reduzed depresiasion and maindanance costs o gashage tUuciks
sesulting froz faver toips €5 the landfill.



tacest Racs
Teacs 7 8 S 10
1 1.0700 1.0800 1.0630 1.1000
2 «5531 « 5808 5235 5752
3 3811 «3880 « 3551 «4021
4 «2552 « 3016 +3087 «3155
5 02435 <2505 2571 2538
6 «2068 $2163 ' 2225 2296
7 <1855 1521 1537 «2054
8 <1675 «1740 .1807 <1874
S « 1535 1601 .1658 <1736
10 1424 « 1450 «1558 « 1627
4/ The for=ula for computing cajizal rezsvery faciors nct presences

CiT s 4/4.t)n

(1«2)2 = 14

s interest or diszoumt rate
s p=ter of yeacss

where:

1?7 I~




BITIIT WORRSHITT FIR LIAT CIMPOSTING COSTS AND BENETLIS

o1 o4 B

Fy-

1o Gats zonitsring, direciing Trizks, Beasezent
a=d sale/give avay cf leaves:
( k=s/wx) x ( wvks/yr) z ($ /=)

2. Front-and lcader equitmens cperatcsrs (wind-ow
formation and t=oming):
( k=s/wx) 2 ( wes/ys) 2 (8 /=)

3. Adding water 35 leaves:
( hes/wx) z ( wks/ys) 2 (8 /=)

4. Equizcent cpemaiors 43 rez:sve leaves
>cS e3=psSt 8i%ts avea ¢ sioTmage:
( Es/wk) 2 ( wrs/ys) 2 ($ /=)

( I=s/wk) 2 wks/y=) z (8 /=)
Te Other = si%a mainitananze:
( hes/wx) 2 ( wks/y=) = (8 /r=)

Te=al hously lader costs: A2l lines 1, 2, 3,
4, 5, § and

S. ( Tc4al cost ¢Z how=ly vages) x
(. Ferzezt fringe benelizs)

10, T22al latze costs: add lines B and ©

B. La=d
Total Valwe

1. ( Aezas) x ( Ciccezt valus per acoe)

12. To%al land cost:
[§ Tezal value) z (. Interest Rats)

C. Land I=provenents

13. (8 St+s Gruiing) z (. GiT)

$ /r=.
s /r=.
S /r=.
S /r=.
s /r=.
s /7=,
3 /r=.
$ /7=,
] /r=.
s /y=.
= $ /r=.
-$ /r..
s S /5=



2. (8 Crafnage Sys=a=) =z (. cT)
5. (3 Water Srste=) x (. Gar)
1€, (8 Roads) z (. Czr)
17. (8 Gata/Tezze) z (. Gr)

18, Tectal land {=zr-avezents cast:
Add lines 13, 14, 15, 1€, a=d 17

D. Eguipment

19. (8 Frozt End Loaders)
z ( peccent usage fcr X’ . CRF)
espesting)
22. (¢ Separatss/shrsdder)t/ 2/, caT)
2¢. (8 Eand +oels) x{. CRF)
2. Tz%al eziivzant cosws: Add lings 15, 20 & 21

23. (¢ Gate house)1/ z!. Car)
24. (S Sserage)s/ 3 CRT)

25, Total Buildiep precs: A2d lines 23X and 21

F. Ct=a> Cos*s

25. (8 Insusuncs)

27. (3 Lecal feas)

22. (8 Gas and oil)

2s. (s Water)

30. (3 Supplies)

31. (8 Elecizic)

32. (s Sita, buflding and equipment
zaintanance

“®™ &» w

/r=.
/r=.
/re.
/rs.

/y=:

“w W e » » »

/7=,

/r=.
/r=.

/r=.

/r=.
/r=.
/r=.
/r=.
/r=.

/re.

/rs.
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37. T22al ecsts per o .

(s Tetal ecanossing ccsis) o

( Total 4sns ef leaves cazpcsted) 2/ = $ FA T
A/2p%iznal expeniiTies,

2/Censicy ¢f leaves varies by 4he csllection method. For estizating
i-poses, Leaves piskad U and placed in an cpen 4Tuck weign 250
_poumis per zubls yvari; leaves that :re vacuizmed welzh 350 poumds

pr aokiz yesd: and leaves Sna are zzzpacted welgh 420 pomi
es cubis vasd, AsTual values vwill vary depending on mcisTtire contaxt.



Benellits

1.

2.

Tipping fees aveilded

Tippizng fee per ton of leaves to be cozposted

Recysling tcornnage gmant
(s pes ton) x (. Cx7)

Valus of leaZ mold produced per ton
of leaves ¢to bde cozpostad

Time, distanze, Balintenancs and
depseciation saved on garbage tucks
nct taveling as ofien o landfills
pes ton of leaves to be composted

T ! beneZits ¢f les
A32 lines 1, 2, 3 and 4

10

L cozpesting per ton:
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When bicdejracdat:.e zaterials are ;:lncnd ina pile, a
ral process knows as se.l-heaiing cliten cccurs. The
Scryanis=s nermally p—-seﬂt (mainly bac:eria and I:ing:
ragidly ¢n the zacerials, ua.n, the= as a 222 sasizce
breaxing them dewn. Hea: is released as pact ©5 nis
Frocess. 1L the pile is large encugh, it acts a3 an
nsulatsT, keeging in the heat. The tezzerature Rthan

Teases, acreilczes t: a very high level.

l:"(:

Ceoscating (s a prscess which uses this lel‘-heat'-; te
TeaAt waste mataTiala such as leaves. During cocpesting the
=sunt ¢ waste material is greatly recuced. The finished
duct, knows as ecs=pcst, is much Qifferent than the
rting zater:al, and is very useful wvhen added tc scil.
scsting ¢f leaves {3 usually much cheaper than taking
them t= a landfill.

Fer successicl c.m,cs"-g te cccurT, adeguate meisiule,
cxygen, and tezceratirTe levc s mus: be provided. Cthervise
The prssess zav be 233 slcow, er sericus cder probleczs may

eseur. T prevent these prcblecs the piles mus: e
csnscrusced and handled in a particular way. Leaves brsught
22 the site avte duzmped in a staging arcea. A .:—-'-cn‘
icacer Eceaks agars the ccozpacted leaves, and vater is ads
with a fire hcse. Water cannct be eccnccically addec af:n
Files ace al eady Z:crzed. Ins:ead the leaves act like
smingles ané tne water runs cff the cuts:de cf the pile. It
sheulc e p:as;blc ts sgueeze & fev dreops ¢ walter ST a
218223l cf prosezly vetted leaves.

Leng piles knevwn as vindrows ace then fIsrzed Ly ilhe
lcader., These windrsvs sheold be € feet Righ, 12 to 15 Seet

wvide at the tase, and any csnverient length.,. After abcul
ene menth ¢f2 coempesting the windrows hRave shzunk
cesrnsiderakbly, and two windrows are then conktined. These
com=ined windrows avTe again about € feet by 14 feez, which
is large encugh to prevent the material from becoming tee
e21d during the wintez. Each pile is turned again at least
ence mere in the spring. During ccombining eor :urn.“g; as
puch Bixing and *fluffing”®” of the material as possitle is
desired. Ceompaction, such as f{rom running equigment cnts er
ever the windrows, should be avoided. Compactiicn grevents
aiz, wkich eccnctains the needed coxygen, frocm penetratinsg ints
the windrow, I2 the windrcws are toc larse, this will alsc
srevers adeguate oxysen penetraticn.

AZzer abeut 10 menths, the ccopesting leaves are moved
te the odge cf the site to foz3 larger 'cu:ing' giles.
Curing hel s finish the campessting. This alsc allsws the
size .2 Se clea:ed ts get ready forthe lJeaves Srcm che next
vear. Tre fcllswing sgring the ccmpest in the curing piles
s reaiy, ans can te sn.e--ed. Tnis breaks up glusps ans
rescves waste mactecials such as rccks, bBranches, and
slasziz. A Riszh gual:ity finished §ToCust resulcs,



1. INTRIICTT oSN
A. Leaves as a ®unicizal Wascze

Municizal vaste czllected routinely from hcusehslds
inzludes a hetersgenesus zixture cf glass, plastic, mezal,
cecazic, leather, paper, cardbcard, focd waste, anc
yacdvaste. Leaves ace excepticnal in that they oceur
seascnally and ace of:an segregated frcm the coverall wvaste
ssTeam. In seascn, leaves zay acsount for over half the
punicizal waste ccllected and cn a yearly basis may cocprise
S5y to 2C8 ¢cf the 2cotal.

Because segTecated leaf vaste {3 hcmegenecus, seascnal,
and petenc:ially nen-czncxicus, it lends itself to treatlen:
By relatively uncomplicated csompesting procedures. The eng
preduct ¢f the process is ces=pest, whicn can usefully serve
as an c¢rsaniz acendmentfcrscil.

¢ obiectives ¢f leaf ccxpcesting as a vastle
prscess are a reductien in the mass and velume ¢!

-~
zarzing zaterial and tre destructicn of putrescible
using) suctstances. Fer csepost preducticn,
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cf the cacccen t: nitrsgen ratic (see Secticn
eli=:inaticn cf wee?d seeds and any plant pathcgens
i
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1 irable. CZ eczurse, c2s8t effectiveness is alwvays
ncern. ~he ecznemic and cther advantaces ¢!
ea’ waste ace sirixing when cecmpared ts tne
le alteznatives.
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B. Altecsnatives £ Managing Leaves

~here ave three maicr alternatives fcr managing
lea®f v2lleccicns: landfilling, inc ineraticn, ans
ng. Ancng these, cnly compesting regquires
ated leaf ccllectizsn, poctentially impesing sc=e
cnal ecllecticn cssts. Segregated colleczicn is
dy widely practiced, hcvever, and well acceptec. An
czic analysis cf leaf ccmpesting is proviced in a
acate addendur wristan by Dr. Denn A. Derr.

sal
ass
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l. Landfilling

Ltandfilling is the primary dispcsal methecd £fcT
penicipal solid wastes in Nev Jersey. With the recosgnitien
cf the need fcr envirsn=ental ccntrols at landfills,
Rewever, the c=st of this method has increased dramatically.
*sus one disadvantage of landfilling leaves-is the tipp:ing
fees (S13 to $40 + per tz=a).

Siting ©f new landZills has beccme extremely difficu

and landfill capacity has been decreasing sharply. -Placiz
leaves in landfills uses up this limited capacity fsr
relatively innccucus material, rather than saving it £c¢ =2
mzre cznaxicus fraccisn cf the munic:ipal sclid vasce s:irea

' e
- -
-



As tne numce:s C©f rezaining lanzfills ge:zlines, the hauling
time ans cistance increases fco many communities. Likewise
tme waiting time fco trucxs t:s cump &t scme lancfills has
cezome even longer - in some cases tvC houss ©I mcle.
Lancfills alsc exact & nign gcice in terms of dncreasec
maintenance COsSts for the to.exs whligch rise Oon them -
tires, transmissicns, fuel tanks, hyccauvlic Jlines, anc
ctner components recsive Raso wear.

Iscnically, cnce leaves ase placez in lancfills tnei:
Ciocegracacility, wnich maxes tmem suitazle fcr compesting,
dascs to tne gas, leacrate, anc settling pretlems wnicn
lanmcfilis experience. Tnus lancfilling of leaves is nct
cnily exgensive DUt also envirsnmentally unsounc.

. incineration

An effort is uncecway in Mew Je‘sey tc establisn mass

SuTning with enesgy Tressvely as a jsr means of sclic
w3aste manazement. However, ti::;ng fees usua“y will ge
R.g"er tnhan at lanc‘ lls. Als:z, the mcoe matesial whien is
s<Tnes, inciucing leaves, tﬁ m::s arr pocllutants wilil e
Te.e3s582 e« aithcugn witn procer centosis it shoule e
scssicle to xeep emissicns witnin agccectacle limits.

Leaves will pe ciffizylt ts hanrcle at incineraticn
facillities. Cften they will Pfe tzc wet tO OuTn well,
Tecusi~s tne pctentiai foo e-ec3y rezcvery., 0On tne ctners
rndnc, when they ase CcTy, they tensc t: Epe tcc lignt ans
fouffy, azszins to tne fly asn.

Eeycnc these pronlems, ircinecating leaves may simzly
se ;‘::actical cecause ¢ trelr large vclume ang hignly
seascnal nature. Designing a mass wrning facility o

ranc.e tnis peak loa:;n; may Gte eacn:mically infeasible,
s;nce ne excess cagacity wouls usually hRave to be igie foro
tne ’a imcer of tne year. For mcce eccnomically sizes
fa:i’;’;-s, peak (as well as ccwne-time) crefuse loads will
rave ts Be g@qiverted tc lanc?ills. Cf course fgcr mes:
communities, even if tne incineration oftlion were to bBe
cncsen, it woulc be sevesal years ctefore a facility was
ccerating.

3. Composting

For manmy communlities, ﬂO'st Ag has proven to be the
pest anc least exzensive me.n for managing leaves. In
fact, over 150 leaf c:m:os:in; facilities have zreceives
permits frcm the New Jecsey Cezartment ¢f Environmental
Frotestion's (NJOEP's) Divisien ©of waste Managemen:.
Genera.iy tnhe biggest eczonoris acvantage® is the avegicance
cf tne hign 1s2ing fees cnatges fcor lamcfillimg (c2
ingines atiﬂn if availaczle). Tonrage grants from tne New
cersey Lezarwmenmt of E-vircmmental Frcotesiicn, QOff.ce cf

(-]

Rezyz.ing csmossti~3 €3sts evem Yo rtrmer.
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Addigismally., thece are usially savings in hauling
dislance and wvaiting tize, and in vehicle paintenance. Tne
sc3t produced has acze 3231l pcretary value, which Zay be
sgnized {n Teduced pucshases ¢f vrsanic palter (ssc as
zuich and tz; 80il) by 2he Bunicipality, and cccasicnally
evenl a3 predict sales.

Prom an envicsnmental perspective, compcating saves
valuable landfill szace, and cozpest improves ssil,
Cezpesting slsc provides a gsod image as & viaitle,
cepzunity-spenssted <recsycling activity, and it zay
encsurage pacticipaticn in cther recyecling prograds.

*hus, cszpesting can be both an eccncomic anc anx
envizernzentally scund alsernative for handling leaves.
Ecwever, 22 £ully Tealize these benefits and tO aveil acde
cf the pciential prcesiecss, care Bust be exercisel -
selecting a site and des:sning and cperating the facilizy.

22, DESSRIFTIONS CF PRISZSS ANT PROSUCT
A. Csopeoscing (2ne Pracess)

When Bicdegrad "
sufficient msistise 2

Pile oo windrew (elcn
self-heating cften ccC

ganic paterials csnaini
s nuzTients acte placed in

, & natural preccess kacwn 2
Microersanisms, ®ainly bacter
4 fungi, begin s gTovw idly on the crsanics, vsing tn
i a focd scurce and cesc g the=. Because the zisTsSs
[ 4 -

q - -

aze net 1SC\ efficien: the chezical enezgy st
in the orsaniecs is wasted and released as heaz. 4 la
encugh pile will act: as an irsvlater, rtetaining Reat
leading t= an insvease in texpevature. Thus, the crjac
macecial "seli-heats” tnrSugh tie intense petabelic asel

£ the micTecrganis=s. EIventually the readily bicdegraza
fccd supply becc=es extausted, gTovih and heat genezatis
slev dewn, and the pile csols.

P OC D el W
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The process whish ezgleys self-heating fsr wvaste
treatasnt cbjecsives is called csmposting. It has been uses
fcr many years fsr trsatsent ef agricultural wastes and in
more recent times fcr teating sevage sludge, municipal
s8clid vaste fracticns, certain industrial wastes, anc
leaves.

B. Cezpes: (the Praduce)

As csTpcating presresses, the eriginal zaterial becscses
Jess recagnizable, alncugh cestain siTuciurses, such as te
veins ef cakX leaves, persist longer than cthers. =<=e
macer-:ial dactkenms, acsuiTes & crarulsl texIUre, incresses it
sater~ Rs.ding cazacity anc eventually develcers tne plessant
sd=r eMacazzeriscic &f fzesnly turned scil, Ceoopsst bearls
lic=.e rese-clasze t= the cTisinal staring mater:al.

ca
=a

(17 )



A. Miccssrsaniscs

microcrganis=s fsund cn leaves and cother wvasies ace

fully carable ef star:ing ghe ec=po3ting prscess and
carrying it focrwvard., Ncnetheless, coczercial dncseulucss,
starters, and "bizaugzentation® preducts are clifered f::
sale. Based con tes:imecnials, these are citen claized s ke
beneficial, but nc suppsrt fer these claizs can Be fzun2d in
scientific joeurnals. Preperly controllecd expeTizentacicsn
indicates that ircculation has no useful effect cn the
process. Trherefsre, such products sheulc net Be purchases
fcr leaf ccmpesting cperatiens.

B. Leal Tyze

Magle leaves cdecc=pcose mcre rajpidly than cak leaves,
and othe:r leaf tyres doubtless differ in this resge:c:.
Mixcures wsuld erinazily be received at a leal camposiing
facility, amd nc spezific recommendatisn is mace bases
sclely en leaf tvse.

c. water
Water is essenzial fcr bicslegical funcsticns in geners2l,
ané leaf c=mpescing isrc excepzicn. Inceeld, as3ing water
a: the s:arz cf ccompesting is very izpsctant Tt inscre
acescate msisture thrsugheut the pile at the time ¢l 2ts
cczaticrn anéd thereafcter. Rairnfall, even ({f heavy,
penezractes the pile cnly slewly and cannct be rel:es uzsn t3
rece<sy in:t:al doyness, Similarly, ence the pile is Jcrrmes,
the intersiss material is nct easily vetted by apslying water
tc the surface. Inmitial dryness is a cesmmsesn ans ser:sus
cavse cf slcwness in leaf ccmpgcestins and as sush shecucc tSe
preventes.-An inizial psisctuze centent ©f at least 5CV (wet

*»
weight Basis) is recsarendes.

Leaves can alss ke excessively ve:, slewing cxysen
penesractics (see Sectisn III.D). -This esnditisn is self-
ccrreczans, hecvever, as excess water drains fzcm the plle.
Cegending en veather csnditicns pricr to csllecticn, tne
leaves =ight Be avfficiently mcist ugen receips, But tnls
cannct be relied upen in routine operaticn. In genesal, 3t
is better tc star: witha pile that is toc wet than ts Tisk

dryness.

Specific recsmmendaticns for previding a wvaters sussly
and for adding vater at the tinme ©f leal receip: are given
in sectiens IV.I, Vi.C arnd Agsendix A.



C. Cxyge~

Cczpceszan; is basically an aezrabic prccess (reguires
exygen), altheugh a aerckis (witheut czxysen) wetabelisx
L‘-rmen.a:izn) BAYy Alsc ecsuT t: a aignificant extent. HMos:

the heat preduced in compcsting results fzom he
__ degracdaticn c©f crsanic materials wicth eennunp:ien cs
exysen and preduction of cacben dicxide and vaterz. Thus, the
sile 2ust be sulficiently peorsus to allew cxygen in ané
carben dioxide cut. UFor this rnas:n leaves shculd be placed
locsely in the piles and cczracticon aveided.

. pE

Fresh leaves are clcse ts being chemizally neutral (pE
rear 7). With the cnset ¢f ce2=pcating the preducticn ¢f
csanic acids causes the pE to decline, pecssitbly to as low
a3 4.2 if extensive anaerszic csnditicns develop. The pE
s tsesuently ceccvers 2c a ne:tTal or slightly alkaline
level (perhazs p&E 7.%5) as the acids decozpcse in :he
pTesence ¢f cxysen. A pecsisct cﬁ. y acidic pH 13 indicact
¢f preslcecnged anaezchic esnditicsns. Adzustzent of :hc p-
with lize ez cther acditives is nc' e-dzua:ily necessary.

F. Inersaniec Nutrients
Leaves have a high carssn ::-r: trogen ratic (C/N), and
this cenditizsn ecan slew micrtshbial actiicn early in :ne
cs=gssting. This nutzi '=nal bolan ce Tvights itsel? as
rben s les: in the t-:: H ca::cn é.ox:2e, vhile nitccscen
csnserved within the syste= Su;;leucn:n:zen wih

~.-tTcgen at the ocutsez weuld a::nlora e cecompesitien, bBul
thi zeascre {3 nct generally necessacy. It might be
justified, in cenjuncticn with cther Beasures, il the
resultant saving in presess tize were essential feor the
sucsess cf the overall c;e:a:;:n (see seczicn V.C.2). Ne
that the incceased rate cf decscmpesiticn frsm nitregen
acdditizn eculd lead ts cther p:::le::. sush as an increased
neeéd £sr oxysen supply, which weuld alse then have &2 be
d3ressed. Appreciable deficiency cf oclher nuirients such
as prcagherus and petassium is net likely.

Supplecentation of the end-product coapest with
nitzcgen, phesphezus and potassium weculd increase its
quality in terzs of plant nutrition. This benefit has to be
veighed against the cssts invclved.

G. Tecperatucs

At any time the tecseratuTe ©f the pPille reflects the
Ealance becveen micrchial heat generaticn and the lcss cf
heat ts the surrsundings. 7The rate ¢ heat generaticn is a
funcsicen ef factcos such 43 tecyeratlile, water, cxygen,

:2T1ents, and the re-aining csncenTatisn of easily
sdegradatle crcaric macec:als., The rate c¢f heat lcss 13 a



guncticn ef facizrs suzs as a=sient teZperacture, wind

velocity: and pile s:2¢ and srajpe.

Texperature is a pevericl deter=izant ¢f the rate cl
decomposition. Temperatures cf lasa than 68°F (209C) alew
decomposition. Texzperatures abeve 14CSF (62SC), which is
a*out the temperature setting of mcst hoze hot vater
heaters, are similarly unfavcrable because they kill mcs:
cf the desirable picresrganisss., Thus, the rTange cf
favorable texperature is apprecximately 68° tc 140°F,
Frecise contrcl over tezperature is usually not essential
£cr leafl composting, bEut grsss deparsure froc the cesired
range should be avecided., Maintenance ¢l the prcper
texperatuTe, aleng with cxygenaticn, s the Dbasic
ecnsideration underlying the recomzendaticns £or windrow
size and turning operaticns (see Seczicn VI)., I precise
reascuTenents ©f pile texperature are regquired, the County
Extensicn Service ahculd be consclted.

E. Windreow Size an2 Turning

Csntssl over proceas te=zerature and cxygen cantant can
Sised tc a usef:l excent threough windrovw size an

crerazicns., A tas.s prshlez is ts receoncile the
reecs fcr cxygenaticn and heat cchservatien, which acTe
sczewhat in ccsnflict. Tha need f:xr cxysenatisn favers szall
winéosws t2 minimize the distance that air must penerate to
the pile intericr. In eccntrast, the need fcT heat
ccnsecvaticn, especially in the winter, azsues fsr large
windrews fcr greater insulatiecn. Excessively large
windrzows, hecwever, 2:622 resulz in excessively high
tecsecatures and anaerctic conditions. These reguisedents
carn be recznciled in z2 by managemen: ¢f windrewv size and
turning. Specific recszxendaticns arte given in Secticns ¥V

ans Y2,

IV. FACILITY SITING ANC INITIAL PREPARATION

Site selecsicn i3 an extTenely izpcertant decision that
saheuld be macde cnly afzer careful ccnsideraticn, as sach
situation is unique. ZThe deliberazicn over site selecticn
sheuld take intc acsount nearness to residences and streazs,
prevailing winds, traffic pa:terns, travel distance and its
effec: cn eguipsent and labor ccsts, anc cother factors.
Many c¢f these are discussed .belov, Yet familiarity with
loecsl circumstances is essential and cannot be reduced t¢
written instructieon. It i3 suggested that the Ceounty
Extensicn Service and Ceunty Depgartzent of Sclid Waste
Matacezent, amcng Other agencies, be involved in the early
stages c¢f plannins.

A Permics

In New Jersey a Stzate per=it is regquired for all sclisd



vaste warasezent facil:ties, including leal cComEc3lling.
Fer inferzactach S0 Cota.nang tnis pger=at, 28T whigh tleres
presently i3 nc fee, csnZast the BiTeau e Reszurce

cevery, Divisien ¢! Wasie MarnagezenRt, Nev Jersey

csartnent ©f Eavirsnmental Prstecticsn, CON C28, Trent=n, NS
TuE25, phone 609=252-1250. A pce=applicaticon Beeting is
strcagly recccszended, Ccompeating facllities alss mus: be
incscpccated inte the Discrics (usually the County) Selis
Wasce Managenment Plan.

-

-
-
-

B. Area Reguirezen:

A minizuz ef cne asre per 30C0-3500 cubic yarla e
leaves csllected i3 reguired fcr the actual compcsting
cperaticn. Ris assumes the use ¢f 2he lcw-level technclogy
described later, and is in addizicn to the Tequirezent Ior a
Eciler 2cne.

C. Buffer 2cne

£fe7z zone is reguirved betveen the site activities
ané ne:ghbsring land vase to minimize pessible odeT, ncise,
duss and viscal izsac:ts. There are nc hazd and fast rules,
Reweves, cn tne s:2e¢ ¢f the Euffer 22ne neecded f5r co2pes
ting. It weuld seez prudent ts provide at least $X fee:
betweern the csmpesting cperaticn and the preperty line. Al
leas: 150 feet should te allcved tetween composting
acs:vities and any sensitive neighbsring land uses, such as

1s:dences. :

The buffer zcne may include a berm, consisting at leas:
in paces ¢f finished cs2pcst tc serve as a visual barTier,
helpy esntrcl vehicular access, and reduce ncise levels cil-
site. A landésczaping plan, ineluding plantings, is sirsngly
recsmrenses tz ennance tne azpearance cf the facilicty.

L. Lecatien

A ecentzalized azea s preferalble te reduce
tzansperaticn tize and costs, although such sites ave nct
ceften available cr othezrvise practical. Access is
preferatbly cover ncn=-crovded, ncn-residential, hard suriacs
Tcads.

E. Stream Encroachzent

Siting of a leaf csmposting facility ina floed plain
is ncrmally nct alloved by state regulations. During times
e high vater the windrevs might izyecde wvater flcw, and/er
leaves and leacrats might wash ints the atreaz. In any case
flooding cf the site could pcse sericus coperational
4:2%ieylties, including prebiems with equigoent acsess ancd
rperatien. Floocding ¢ the windzsows alsc may lead 2
'xsensive amaerscic esnditicns and the atzendant proslems cf
edar and lever deceoposicicn rate., Flcoccd plain cacs arce

~0



availacle thrsush the Federa. Emersen
c~e NC-EF, Divisicn cf wWats: RessSu
F.ain Manageszent (605-252-2422).

Manasere~: ~3e-~cv
TEF <~Tta. cf P

r. Slope and Grading

Sceep slopes are ursatisfactcry because ol preblens
vith erssien, vehicular acsess, and eguipfent operatisn. A
gentle slcpe, hcvever, i3 desirable ts prevent poncing cf
runcff and leachate. 2Initial site preparaticon usually

requires grading, ard yearly maintenance should include
regrading wheZe necesssary.

Drainage characteristics of a site can be deZerzined
frez U.S. Geclogical Survey tspographic maps and a plst plan
scTvey. The New Jersey Cepartment cf Agricultuce's
*szandards fcr Seil Ercaicn and Sediment Centrel® (N.J.ALC,
2:90) prevides infecr=aticr cn grading tc promote Srainage
anéd prevent ercsicn and sed:>entation.

Windrows sheuld run up and dewn rather than acress
slzpes t= alleov leachate angd runcif s mSve betwvern Eiles,
Tather than thrcough thecz.

G. Percclaticen

BEigh 8cil percslatizn Tates ace cesirable sc thas
excessive rainvater and leaz=ate will nect run ¢ff the 3site.
wWhere percslaticn is pecT, o where an izperviocus surlace is
vsed, particular care zust be taken ts prevent ponding.
Alsc, while an impervicus surface, such as a paved site, may
cffer acvantaces in terx=s ¢ vehicle aczess ard eguizaens
cseraticn, these may be cutweighed by the greatler
Eofficulties in leachate zacacement. The Scil Conservaticn
Sezcvice may be ccnsulted ts deter=ine scil characteristics
cf sites uncder consideracticn.

E. Water Talkle

A high water table is uncdesirable because it may leac
ts floeding of the sita. TFlooding will pake cperation mcre
d:22:cult and can lead 2c extensive anaercbic esnditiens.
A high vater table alsc reduces the distance for persslaticn
cf leachats. Wwetlands and vetland buffsr aresas especially
sheeld be aveoided. The New Jersey Departoent of
Agriculture's Division of Scil Conservaticn petlishes a
lecal scil cornservation district °Scil Survey® becklet fer
each csounty centaining inferzaticn on dezth to grsund water.

I. water Supsly

The ability ts supply valter is critical since it
usua ly is necessary tS 8ds water tco the incoring leaves
during much ef the €slleczion seascn. Water can best Be
supslied By using a hcese 72 a fize hydrant er by punmging



£:2= a neac>y lakxe, stream, cT vell., Cse cf @ waleZ BTIucx
is r=> usua.ly practical because toc Zuch vateT 13 neecded.
cszizate average vater reg.irements aze 20 gallons pers

.
vard ¢f leaves (see Appendiz A).
7. Secuzity

Vehicular access 2= the site Eust be contrslled te
prevent $llegal duzping ¢f vaTisus materials. A Gate acIcas
the entrance rcad is a minimus precauticn. In ssZe cases
the entire site may have t: be fenced, bBut usually
preexzisting {eatuTes such as sireams, tTees, and ectankaents
will provide partial security. A ber= c=ngiscing ¢f eaczn
and finished cozpeast cftencan serve ingplacecf a fenceat
cthe: points. In scme areas vandaliscs zmay be of csncern.

K. Cr=Site Roads

Because cf the Reavy tzuck traflic during the
ezl.ecticn perizs, a liz:zed rzad neiverk scasitly pavesd)
wistrnin the sice may be desirable 22 imprcsve alleveatler
ac=ess. A cireular traffic flcw patiern cay be acdvantagect
at Reavily used s:tes. The purpcse £f the cn-3ite tcads is
ts zake crspe=cff cf the leaves as guick and easy as
pess:zle, and particulazly ts helj prevent trecks o3
cetting stuck during muddy ccsnditions. AR exlensive one-site
rsas necwesk is net reguired.

L. Sa‘feczy Ccnaideraticns

Safe:y precauticns usual tS any eseraticn invelving
heavy mach:nery should be exercised. Roaz layecut shculd be
designed with safety in ming. v2lic access sheuld be
res:riczed.

Nerrmally the windrcved leaves will Burn enly pescly
sinze the interisr is wet. Thus, while vandals may be atle
tz ignite the dry sucface leaves, 8 majer fire is unlikely.

ice safety is further acsommcdated By having a realy s prly
cf water anéd cdelivery capacity, initial wvetting eI the
leaves, and previding aisles betveen windrews.

One relatively nevw concerzn with leaf composting is the
release cf spcres of the Zfungus Ascercillus fumigatus.
These speres are capable of producing an allergic response
in some individuals, and in a fev cases they are alsc
cazatle cf causing infectien in individuals with a wveakened
iz=une system. These spoTes have teen fcocund tc ke of some
lizited c=sncern in sludge cs=posting, but no werk has been
published ts date on their izportance £s2 leaf compesting.
Thn any case, it might be exgected trat adeguate wvetting and

~imuz discur>ance c¢f the windrcws, such as has Dbeen
c===ended hers, would reduce any pstential prsblem.

Recacdless, pctential wsrkers at toe csmposting sate
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mzuld be ssTeenesd forv canmditicns that might predisscse the-
= ainfectzicn ©r allergic Tespcrse. Such conaiiisns ins.ude
aschma, a history cf allersic responses, a veaxsned izzune
systez, the taking of antidictics eor adrenal c€sreical
rerzcnes, ©Ff & punctured eavirum. Werkers having sucs
csnditicns should nect te assigned ¢t the ccmpcesting
cgeration (as well as any cther tasks pusting them acz
s:zilar elevated zisk) unless a health specialist is
consulzed,

3 -2

\ APPROPRIATE LZVEL OF TECHNCLOGY

Three different levels cf technclegy fer leas
cocpesting can be considered. The particular cne which is
mest agpreopriate for a given applicaticn will depend mainly
cn the site selected, alzthcugh the eguipment and manpover
availatble are alsc factcrs. Table 1 indicates that the
locver the level cf technclegy, the greater the reguirements
27 available space, aize ¢f the bBuffer, and cezgesting
.zoze, But the lcwver the css:.

A. Minizal Techneclegy

2% a large area that is well isclated fzcz sensitive
reightzsring land uses is availatle, a very lecw=csst apgprsasn
ts lea?l cc=posting is pessitle. Leaves brocught 2 the site
aze fccmes immediately inz: lacge windrsws (for exazple, 12
fee: high By 24 feet wide) us:ng a frent~-end lcader. Cnce
each vear the windrow is turned and refcrmed. An additicnal
winérsw is constructed with .2he nev leaves each fall. Alter
three years the material in a windrew is vusually
sacfficiently well statilized tc be used as compcse.

viceh this *minimal® technclcsey the necessary csnditicns

fcr rapid cecmpesting are net achieved., Much of the pile
rezains anaerctic fsr a full year at a tize tetween
turnings. The center of the pile will probatly alsc reacn
inarnititively high temperatures, especially the first year.
Ecweves, the greatly reduced rate cf activity is ccoopensatad
£sr by previding a prelenged cs=pcesting tine.

Taing this approach, ascme odor can be exgected pricr teo
the first turning, and sericus odors may be released during
the first turn. Usually by the secsnd turning, edccs have
dizinished. Because ¢f these odcrs, an extensive buffer
zsne is required. In fact, UP TS & quarter mile distance or
zore to> sensitive neighbcering land uses is recsomended.

The cbvicus advantage ¢£ this agprcoach is that it is
extrecely inexpensive. Cnly a fev Cays per year of front~
end lcader operation 13 regquired. LEven vetting of the
incszing leaves may not be necessary exiept in versy éTy
veacs, si:nce the larse piles will cconserve mciscure, and the
Seng tize pericd ensures the cuzulative expcsure tS
csns:deraczle precipitaticn.

1C



ge is traz rt-l:;ve-v 1ztt-e szace .s
res.ired fzr the ¢ sting ictsel tecause tne p.-.s ae 33
‘--s5e and l.ttle aisle space .3 nee-nd. Fsz exa=;.e, us.ing
foot high by 24 fsct wide piles, a single winérew g3
's leng weuld eonfain 300C ecubic yards ol leaves. Eve:x
msugh the leaves must stay en size for at least thTee
yea:s. &8 half acre site shculd be adeguate fc= a Yearly
esllecticn ef 3000 cubic yards.

v <
es=p

Note, howvever, that because ¢! the cdcrs procuced, a
larse buffer 2cre is needed. Thus, a very large tstal arema
is regquired, althcugh cnly a s=all psreion ¢f it i3 a ’ul.ly
vzilized fcr the compesting. Ixamsies where this might be
L!e‘"l weuld Be in a weccde? area, sc that ornly a szall
clearing wvould be reguired, cr at an isclated industrial
s.te or public werks vard.

B. Lewv=level Techneclegy

In cden aoly cosulated Nevw Jersey, siting ¢l a minizal
teshnclogy facility is racely pcss;blc. Thezelcre, e
rezessary csndizticns {cr ra,.e ccopesting have tc be :::
reasly mes. In parsicular this means that a better Jeb wil
have ts be dsne cf ensuring adeguate Esistute €S n.eﬁ'
exvgenaticn and temperature csntTel.

The sizrles: way tc achieve the desired tezgeraziirce
~--ce weculd seez= t: be 'ts tuild piles larce encugh t°
serve sufficient heat, but nct 85 larce as ts everness.

he cther hand, adeguacze c:vgena ien By pass.ve

ssicn ¢f air frcz the cutside o©f the pile could be
;o ed if the piles were small encugh. Unfcriunately ne
;1 File size cczpletely reccnciles these c-n’lzc:;ﬁ;
ls. Ecsvever, the cesired e-ndi:i=ns can be ajzproachec By
rs zng with ncde—a:o size piles (5 feet high by 12-14 feet
wide), then ce=bining two pl iles after the fizs: burst el
sicrelial activity (vhiech lasts agsreximately one mentlh).
water addition at the cutset is usually necessary to previce
acdeguate mecisture.

way W &N
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Using this apprcoach, which is described in mcre detail
in Section VI, it is pecssible ts> produce a thorsushly
deccopcsed (finished) compest in 1€-18 menths. 7The ccsmpest
is ready for use in the spring, which is the time of peak
dezand sz the p:educ:. Slight odcrs may be praduced eacly
in the composting cycle, bBut these are usuvally nect
detectatle more than a fev yards avay from the wvindcavs.
Afzer 10-1l1 nen:hs large cucing piles are formed arcund the
pecimeter of the site, freeing the original area to aczept
the new leaf csllection. CcSsis are still quite lew, as enly
:‘-ee c:e-a:;crs with a frsnt-end loader are reguired afcer

itsal wi indzew feroation (ene csriining, one turaing, and
curing pile fcrmaticn). CLCescite the fact: thaz =
s-a%e i3 reguized for the asi:zal cesmpesiing (reughly 1 »
ser 3CCC s 382C ceubic yards cf leaves) czmpared 23
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tecause ¢f the reduced Blller TezuiTeden:.
c. Bign-ievel Technlogy
1. DescTiztion

I¢ less space is availatle and complecisn €2 eompesiing
within cne year is desired, & higher level of technolesy is
required. Si=zply turning the vindrows zeoe fraguently (fcor
exazple, once per mcnth) with a front-end lcader Eight
produce a finished product in under a year. Ecvever, since
the eriginal windrows can atill be ne lazser trhan these cof
the low level technology 4f odcr problems aze ts De avsiced,
little s7ace i3 saved. While costly specialized wincrov
turning zachines may be used t> increase turning efficiency,
this actually reguires mcTe space, since the starting
vindrew size is utsually eves mcre limited by tne magiine's
werkxing height and width.

In ccder t= approach a zaximal race ¢f deccepesiticen,
near crtizal levels cf tezperature and cxygenatich are
reguired. This alsc minic:zes odors as the putressidle
(céder-causing) materials are guickly decczpcsed, and
anaerstci ccndizicns are minizizecd. These cSesived
cenéiticns can best be achieved by using an agpreach
criginally develcped f:5r sevage sludge csmpcsiing, knsvn as
the Rutsess process csntrsl strategy. Wihile this atratecy
Fas Been successfully field tested feor leaf ccmpesting,
exac: ceaign and cperazicn details for this applicatien have
net vye: been develcped.

viefly, this approach cecnsists ¢f using fsrced
pTessure aezatisn ¢f the coopesting pile, with the Elewer
czntreslleé By a temperature feedtack systez. When the
tecperatuTe 2% a specific mcnitsring locatien wvithin a pile
exceess a prese: value, uscally arsund 113SF (45°C), the
Elewer auvctomatically comes en ts rez:sve heat and vater
vaper and eocl the pile, This contIcl sifategy ensules near
estimum temgeratures in the bulk of the material, anc at the
same tize maintains a well=cxygenated ceonditicen. During the
start-up pericd (and at cther tizes, if needed), the blovers
alsc ccze con under c2antrel ¢f & tizer (perlaps feor 30
seconcds every 15 minutes) te provide a minizmal level of
exygen. After 2-10 weeks of cosposting, the aeration system
veuld Be rescved, and the vindrows turned periodically.
Ad2itienal inforzation on the Rutgers Strategy is prsvided
in scce ¢f the papers listed in the Biblicgraphy.

An advantage of this approach is that larse windrovs
can be forzed initially, thus using less space, yet
extensive anaersbic eonditiens dc nct cdevelcp because cf the
cecd aeczaticn., TherefocTe, sezicus cdcrs and sleved
Gecszpesiticn dc not ecsur. The largest pile tested ts date
was 12 feet high by 20 feet wide, but sczevnal larger sizes

-



sav be feas:izle. A sezcnd advantace is that as & Tesi.% gof
the Tapid cdezszpcsiticn which ccsura easly 30 the 3taszn,
s=pssiing can be completed wighin ohe Year.

Ecveves, since the incezing leaves may the=selves be

¢s and since these odcrs may be released cCizing

1 windrsw fsraaticn and start up, a mccerate size
z2re (a3 with the lew=level technclegy) i3 33ill

el. Alscs, the need for the Blowers, timera and

llecs (several hundred dollars per set=-up) ar2 the
a

vase the cos3t cf this apprcach relative B3 the low-
Rrclegy. Still, the overall csst i3 ex;ected s ke
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R Nitssgen Supplexzentation

. leaves are nitzsgen=deficient, wvhich

n. Adding ni:roccen is net advantagesus
in esmsunetisn N pimimal ez levelevel techknclegy Gtezause
cther liz:itaz s {tezperature, cxysen) aTe cverricing.
Alss, ritzegen additicn ccsuld agsrevate odsT grstlenms.

As ncted e
can s.cv de22nmp

Niszsgen acdditicn with highelevel technclegy wsuld
stees desszpesiticn vithout increasing odsTs. The jeast
e3stly fa2r= cf ferzilizer nitresgen sheuld be purchased i it
is cezided t:s take this apprcach. As a firzst apprcoxizaien,
aé2 5 peunds eof nitzsgen per tsn (about cne pound per gubis

rd) ¢f wet leaves.
Y2. RESCMMENDSED LOW-LEVYEL TECENCLOGY

Cmless indicated othervise, the lcvelevel leal
es=pssting technelesy is zeccmzended. Talble 2 suzzac:izes
the scsheduling and attezgts ts estimate manpcver ang
eguizrent requirzesents for a mcderate-sized leal csmpestiing
fac:lity (1C,000-20,000 cubic yards of leaves pes year)
ezzlieving the low level techneclogy. The incdividual steps ace
discussed in mcre detail belew. A sumrary sheet, seant fs°T
disszibuticn to field perscnnel, is prsvided in Apgpencdixz B.

As indicated, a number cf assumptions wvent inzs Table
<. The manpowver and eguipment time estimates, in
particular, should be ccnsidered cnly as a general
indizacion ef the needs at a specific aite, since they DAY
te highly vacsiable.

A. Sice Preparzaticn

Priocr t= each ccllecticn seascsn the asite mus:t be
readied t=2allev all necessary truck access and franz-end
cader cperacion. Zhe cne pact cl the Cperation which has
122.e szhesuling flexibility is delivery cf the c:sllectes
Seaves. Cnce leaves are csllec:ed, they mus: be prazg2ly

™)
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STcocessec thTSuGh the slajing aread ans foImel IniT wlitmIriag
(Secticsns E-0). 1t dis c:;:;.al tnezefsse, tS ETeve-:
csecaticral tcttlenezxs, su2° as an area pezoming 83 m.t3,
t~at tTusxs get stuck trying t:s cTcp off their lvass.

Tre yeazly site prezatatizn shoulc incluce regrazi-g
a=: rsac ang leachate system (2f any) maintgnan.e. Risz,
d.. refyuse anc 0Oedris f¢=m the previous year's ccoeratizns

~52l% e rempovec. Normally tnis step will recguize at mes:
a few ciays work. It can be s:cheguled any time a’ter ne
astiye site nas Gteen clearez of <tnhne Jleaves fIom tme
previcus year (By formaticn e¢f ¢the cusing piles), oot

cefcre the New ccllecticn szascn pbegins.

g. Delivery of leaves

1 is zrecommences tnat trucks ogump thelr lecacs cf
leaves in 3 staging acea, crather than trying to fooo
w.~Coows Clirezily. A..nc.gﬁ a staging acea inveclves
azzotional lacss, its use is justifieg foo sevelil reascts.

Leaves ase MRSTmally cs.lectec inm several wiays anc
celiveres in @ vaTiety ef trucks inclycinm§ gacoage
gsTcaswsrcs, 2il-gffs, anc vasJums. Tris rTesults Iirn 3
rig=ly reneyniform comracticn in cirectly formes wincooes,
»=.2" €3~ ce min.mizeZ Cy 1tne opes at;:*s pesfcromes in &
§ta3-"3 acea. metting is alss wvirtual imposgizle in
c.ceztly feormes wism€ocows .since mest of tne wates simcly
c.ns cff tme cutsice. Use cf a staging ac=a als:s leass t:
s moTe ymifirm winscow size anc snace, giving Lotn @ fellsl
Ga>ce3c-a3~2e ans mcoe efficiest geomgcosting.  KeeZing tIucks
2~ thne f.omer sus-faces, catner trhan batxing inIT winloes,
cs22Tesses  tme.T crancte  ¢f  getiing  Stutk  gcuIing  wel
w2zner, Ever in gocc weatne:r tne staging asea can scesc
e Cce.ivery pocooess. It may te feasizle tc mcve tne
$Steli"3 acea peciszizally (weexly for examgle), te minlinize
*me Cc.sta~ce ts the active wingsow forming acea.

wincoow formation must take place immmeciately afters
leavas ave Tessjvez, 1f fres~mly cumpec leaves aTe allcowesl
e= g1 foco mecoe TtNan a cay e ss in tne staging acea, oSSt
sccciems may cevelsg.

eme minimal supervision may be reguirsc to grevent
cur:;n; in ungesireg locaticons. Rlsc, a recsscc of tne
amcunt of leaves oceliveses snould be kept, esgecially to
Cuasify for New Jessey Depastment ef Environmenzal
F::te-.i n, Office of Recycling tonnage glants. R caily
ta=ulaczien ef tne numses ¢f lsacs for each incivicual tIuck

ef nﬁ.Vﬁ ca"ac*ty may Oe tnhe PBest IcssSunting mes ﬁc-. The
ceczmme-~ces ccilectisn lcg cevelopec Ly the (Qffic c’
Razyelinmg is inmzliecec in Appenclix B.

£ mas> leaf campesting facilities thne Jleaves ace
se_:vere= in culk. HEcwever, scme sites may fird it



~esrssazy t> AcSTert At least & periien cf tne
F.a3::2 ta3s. These Bass can be handled suc
pcse cz=nsicdesdZle exiTa pretlezs.

0" e

The Bass sheuld be duzped in a sezazale pertisn el tre

sizms aved. In a very labdsr intensive process, they Buss
o™ Ee 8lit cpen and ezptied. (Scze opezaticny Cse
cz=unity service laBer.) Any trash must be separatec and
disscsed ef aleng with the bags. I gixed tIash i3 a
pers.sient prsclez, an educatiocnal campaign is zeccrenced
and/cz leaves might Be acsepted in trans;zarent bags exnly,
Anc:ner diff:sulty with esllection of bBagsed leaves i3 1ine
cdsr released frsz scze ©f the bags upen copening. Cne
alteznative is ts cpen and du=p; the bags directly ints tre
r ef the ccllecticn vehicle, kut this slews 1ne
csiosn itself.

Westing ¢f the leaves will be regquired during puch ¢
the czlleciicsn seascn. Adeguate wvetting can eonly be
achieved prisr ts cr during windrew fsrzatisn er wlien
windzsws Rave beex cpened up fsor turning ¢r cother puTrpcses.
M2s: cf the water applied tc the cutside ¢Z a wvindrsv is
3:=7ly shed by the leaves., The vater shcould be spraved in
excess cn tre leaves with a firehcse (see Secticn IV.I) as
zhe lcader >SrTeaks the Tasses ajart in the stasing arves,
anéd/sz as they aTe placed in the windrows.

Tf the mcisture content cf the CSelivered leaves is

'wn, the azsunt €f wazer that muat be added tO ge: any
pe-223ular desired meisture gcntent can be caleculaczed (Apse
néax A). Cn a mere infcrzal level, the rule cf thu=s is
tra2 ic shesuld be pessitle Ttz sqgueeze a few drcps ¢f valer
foz2= a fiszf.]l €% the leaves. As a rcugh appreximacien,
pezrass 2C gallens of water will De reguized on average perl
css:2 yazd cf leaves callected.

s. Fersing wWindrows

Cnce the leaves have been dropred in the staging acea,
the franc-end lcader can be used ts break aparct and spread
the cccpacted matevials to facilitate vetting. Bags,
branches, and other refuse can be remcved by hand. The

canc-end lcader can then be used to place the uncompacted
leaves in windrovs.

The windrows should initially be 6 feet high by 12-14
fee: vide. Any csavenient leng:h can PBe used. Twe windravs
can ke fcozed 3ide by side, with enly 1-2 feet between, t2
esnserve space. Sufficient aisle srace Letween paics cf
vindrows (tvypically 12-16 feet) shculd neTmally be allcvec
£2z lcader cperazicn. Althcugh 3in acze cases it may be

ss:5le t= have fever aisles iI szace is liziced, 2ni
xes tuzning creracticns awkwars.
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Nea:ly fsrTed windcows with vell maintained aisles give
a prcfessicnal apsearance ts tne facility, while zessy
wvindrsws give the impressicn cf a “leaf ducp.® Care snould
Le taken that equipment, especially the lcader, Cces nst
vicde up on the windreowvs, €s=pacting then. Locsely piled
leaves are reguired in crder to obtain adeguate alr
genetraticen into the windrows.

E. Cezmbining Windrows

After approxizately ene menth, puch ef the inizal
exyger cdemand ©f the leaves has been exerted and the piles
have been recducsd tc abeout half their eriginal size thrsugh
deccopesiticn and self-ccozpacticn. At this peint, twe
windrsws can be csz=sined to feorz a single one that is still
enly azcut 6 feet high by 14 feet wide (about the sale s8ize
as each ¢f the initial windrevs). Cecztining the windrovs
will hely csnserve heat during the colder veather. Pcro
ef the center ¢f the nev, cs=zined windrow may GC anae
texzperarily, But significant edsrs and acidificaticn arz
exzected because zmuch of the readily decradatle materd

a.ceasy been csnsuxed by the Ei: scrsaniszs.
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Czzzining sheuld ke dcne by meving and tuzning Bsth
giles, nc: be placing ene cn tsp ¢ the other. The mazizis
descee ¢ mixing and *flulling® is desired.

csnserve space, ccxttining may begin belcTte leal
on has been cozpleczed., In this way scoe ¢l sgace
ce=bining windrows (fcrzed with leaves ccllected in
vezser), can be used fcr nev windrews macde wizln
s ecllected late in the seascn (zid-Decenber).

F. Turning Windrows

As eacly as is practical in the spring (Macsh er
il), each winézew sheculd be turned. Turning mixes the
er-al, rewe3s the &éry cuter ecces, Tecxygenales the
.cec1s7, and expgcses the forzerly cocsl ecges tS the hetler
seecnal tezperatures. The result is an increased rate c:

s=gesiticn and impproved des:zructicn e¢f any pathogens anc
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As vith the pricr combining cperaticn, maximum mixing
and ®"fluffing® is desired during turning. At this tize
ad2:iticral vater cay be added if the material is tsoc dry.
(Esveves, every effort shculd be made to provice sullicient
water initially.)

Addictie
enhance CcI=p
cstaenel.

nal tucnings throughcut the sucmer would furiher
csting rate anc praduct guality, but these ace
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G. Cuzing

Uaiag the low-level technoclogy cdescrided hele, BUS: gof
eva matecial Will not be co=pletely stabilized By the end ef
. suz=es, Ye: the cc:posiing Aarwa ®wust be cleacred tO allow
- size prepaZalicn fsr the nex year's leaves. This dzes
: reccesent a problexz since the saterial i3 neow
Serate.y well decsmycsed, has little cxysen dexzanc, anc is
liXely t> praduce odsrs.

n

10 0
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Az this tize, therefcre, the material can be movel and
sroed ints a large curing pile arsund the periTeler ol the
site. The curing pile may be made as lazje as Seairvel (Zcr
ezacyle, 12 Zeel high by 24 feet wide) ts conaselve 8:ace,
et shculd ne: be csmpacted when fcrzed. Meving the
zazeTial alse provides additicnal turning and zixing, and
ex;cses a Telatively szmall surfaces actea t3 dryins anéd
freezing ccnditions. Additicnal wveed anc paicissen
destructicn is achieved at the tecperatuses reashed within
the lacse, velleinsclated curing pile. This caterial is
ex;ected ts be wvell stabilized by the £sllowing spring buts
zay be lef2 ir place lenger if ccoavenient.

Cmcze c==pssting is cc=plesed (pest-curing), ahredling
is a fimal est:znal step ts izprcove the parysical gquality ang
azrearance ¢ trhe finished compceat, making it zeore
a~zeptacle f£27 pany cszmercial uses. Curs experience ts dacte

Fainly with varicus mcdels ¢f the Royer shrecder-zixer.

enci:an ef trade nazes éces nct icply endsrsezent.) This
egcipzent EBrsaks up clu=ps and sezactates cut reiects
csnsisting ¢ any uncozpcsted leaves, branches, gssks:,
=.aszic, and cther extranecus materials. The °sejecis’ may
e cczpested f£3r an additiconal period, then teshredied T3
pini=ize the aczsunt requiriang dispesal.

Shredding is fairly laboer intensive. Leal compsst can
enly be processed at abcut half the rated capacity ¢l the
eguiz=ent. A frcnt-end leader is required for f£illing the
Reppes, and at least one person is reguired ts cperacte the
shredder itsell.

ohe majer advantage cf using a shredder {s that it
ields a mere unifors and debris-frae final producs, It can
alsc e used to mix finished ccapoat with secil.
Disadvanzages include the labor and equipaent requireszents,
the need to dispcse of rejects, and ©f course the capital
csst ¢f the scecialized machine (for exasple, arcund §£9,00C
fsr a =2de) rated at 125 cubic yards per hour), COne vay t°
reduce ccsts is tc share a single unit among several sites
er ca=municies. Sharing is pcssidle since the specializes
"~ guigment is enly reeded IcT & mONTR ST tVE per yea:z, aRs
cneduling can be flexille.

~d



Shredding will proceed more rapidly if the C3:zcat i
RSt tSc we:. McSiat mater:zal t: be shredded clten can se
sp-ead out ts dry for 3 day cr gvo befcrehanc.

¥23I. TROUBLESHOCTING

Tatle 3 su==arizes the msre common prsblems at leal
csting sites, their causes, and reccsamsencaticas fsro
r zemedy. Mcat prsilecs can be prevented By proper
lity siting, design, cperaticn, and maintenance.

A. Cder

The majer preblex encsuntered at leaf compesting sites
is edsc. Thcse unfaziliar with handling large Basses cl
leaves zay be sursrised at how sericus a problez it cazn be.
Ssarzcing with relatively innocuous leaves, it is pessible t:
generace odsors cszparable to these of a barnyarc.

In general, odzsr prsilecs develop in four stages:
cdsrcus ec=pouncds pust te present initially cr be

v
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prsduced during processing: 2) these cdors must be releases
£zam tne pile:; 3} the ecdsrs zust travel cffesite: an2 §)
sney must be Cdetezted by sens:cive indivicduals (resepists),
2% any stage is acsent, no odsrc problex exists,

With the cinimal technclogy described previcusly,
stases l1-3 all eccsur, But since NS recezicTs ate present
(szaze 4), nc pretlex exists. Except where very lacse
B:f%er 2cnes aze present, hcwvever, this appreach ts edse
*senersl® is net pessitle.

In mest cases, preventicn of odor preblecs can best be
mieved by preventing odsr fermaticn in the firs:t place
ce 1). Fer leaf cozpecsting this means aveicing
snced anaerssic csnditions. Uncder anaersbic esnditisns,
cile erzan:c acids (which have vinegar, cheesy, goaty:
aneé scsur edars), alechels (fruity, floral, alechel=like),
ané a=ines ancd sulfur ecszpounds (barnyard, rotten) can be
preduced. In contrast, with aercbic conditicns enly a
2ild eazzhy cder is expected. If axcessive ammonia or urea-
Based fertilizer is added, an ammcnia odor may alsc be
preduced.

The major cause of cdor producticn at leaf compesting
sites is making the windrosw toc large, especlally wvhen fizs:
assec-led. Because at an initial high concentraticn of
readily degradable material, there is a Righ dezand fer
cxygen. I1f the piles are too largse, sufficien: oxycen
cannct penetrate from the ocutsicde, and a large anaerssic
c=re develeps. ULDecompesiticn slevws dsvn, switthing over T3
the cczr-zrsducing acid fersentation descridbed abeva.

A sec=n2 impcrcant scurce ¢f oder production is failure
= windcsws guickly encush ecnce the leaves acte

- - £ o
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cclleczte2, CTnless they ace very dry, leaves cantist be
-‘zply dropred at the site f£3T later cccpsating ©F €S.lecied
d sicced elsevherze, Although the intenticn migh: ce ts
sre the=, vigerous decsmpcaitien will nonetheless begin
withina ene € two days, anaerobic conditzicns will cCeveleop,
and cdzrs will be prsduced.

1f cdeors should be produced at a site, er if cdcrous
vateczials ave drcpred ¢£f at the site, the second line eof
defernse i3 to prevent their release (staje Z).
Thecretically, this can best be acsocyplished By leaving the
cdorsus zass undisturded until cxysen has perneirated
sufficsiently to desarcy the cdcszs, thousgh this may take
several mcnths or even yeacs. Shaving cf¢ thin (perhaps l-2
foct) lavers frzom the edses as they becsze aersbic may help
syeecC Th.s prIscess.

1£ a leng vaiz is net practical, ancther appreash may
e psssitle. Since many ¢f the cdsrcocus CICSpOLUnES are asicis
in rature, zaising the pE (neutralizing the acids) will
esnvers the= tz an ienized (necatively charged, dissssiazed)
22r=. In this for= they carnnct: be teleased to the 217 and
wvill zezain in the pile.

Aprlicazicn ¢f pulverized limestcne is probaczly the
Best way ts raise the pE. Sprinkling the limes:icne in
~swdered feorx directly ento surfaces frem which cdsrs ace

)caping may Be the sizzlest azproach, althcugh a liquis

uTTy €f lizesicne in water cculd alas be used.

12 cdscs are 82ill produced and released desgice these
precauticns, it may still be pcssible to minimize thelrs
cfZsite i=zact (stage 3). This apprcach relies on timing
cécrereleasing cperations to ccsincide with faveorasie winid
czndiciens. A wind sccx sheuld be installed at the site t2
deter=ine vingd dirscticn, and cdcr releasing cperaticrns
gerfZ:srmned cnly when the site is dewnwind cf residenses ans
czhe:r sensitive neighbering land uses. Alsc, highes winds
are preferatle to calz and light csnditions becacse the
higher the wind speed and turdbulence, the greacter the
diluticen of any released odors.

B. Leachate

Cne way in wvhich leachate may pcse a proble= is By
fer=ing s=all pocls er "ponds.t Ponding is a cosncern
becazse it can c-esate an oder preblen (since acaerobic
‘conditicns are likely to develeop), serve as a placge £s°
pesg:ito breeding, and interfere vith cperaticns on the site
(seft, muddy areas). Preventicn, by properly grading the

ite:, i3 the best remedy. Alsc, windrows sheuld run dcwn
lcpes rather than acrsss, making it easies for tne vaters
ts pun eff rather than acsurmulate betveen windrsws., oS
ponding ccsucs and cSsTs ate released o tlhe peocls, als:it
sulverized _.tesicne may e helgIul.

-
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Pollusicn ¢f surface watecs {lakes, s:Tea=s; is zne
cther major csncern with leachate. While leachaze from leal
ccepesting 43 generally nct tozig, it may deplete the
dissclveld cxygen in the waler, possibly even t0 the peins
where fish kills csuld oczur. Because of its dark esler, 4t
zight alsc lead T2 a ciscsleorntion of the walerl.

In order tc prevent thi szential pellution, leachaze
should net be allcowed = enter aurface waters withcout priece
treatzent. This treatzent might ccnaist of asimple
percclation deown inte er thrsugh the scil, ©Tr Ppassase
threcugh a sand barrier constructed to intercegt the
horizental f£low. In paasing through the scil or sanc, the
leachate is both physically filtered and biclegically
degraded tc remcve & substantial portien cf the pellutania.
Centarcination ¢f ground water does not agpear tc be a
proclez asscciated with leaf ccszposting.

c. Inadeguate Ceozpecating Rate

Cccassicnally cosmpesting will seez to progress toc
lewly in scme windrsws, ustally because the leaves aze oS
rv. Sulficient water should te added initially, befcre ez
s the windrcws aTe being fsr=ed. Other cppertunities t:o
2 water are during the cs=s:ining cperatisn and aschedclel

extra turniangs. Adeguate wetzing usually cannct be
sscpliished sizply By sgsaying watler cn the cutsise ¢l the
les. Similarly, rainfall is nct effective within the
guired tize f{raze.

noyYper e
M- g O o

Anccher cause cf glew cscpescing is piles which aze ts2
larse. Cnce acidic anaerctic csnditisns eocsur, the leaves
tens tz be preserved ("pickled®) rather than decozpesed. T3
ave:d this preslexy fcllev the reccomendations in Seciich

L. Cther

~here are several cther potential preblens at leal
es=pesting facilities. TFor exazple, ncise may be a csncern
dependiag cn the egquipoent usec.

Dust frez the windrows can be minizized by proper
wezzing., Dust from the rocads and aisles, hovever, may be a
preblen during dry veather.

Leaves as ccllecsed may contain lov levels of ascze
tezic materials. Lead, for example, is present because ¢£
izs use in gascline. Llizicted testing to cate, hcvever, has
fecund only very tov levels, vell belov any thresheld ef
ce=ncern. Lead levels in leachate tyrically meet drinking
water scandards. Some pesticicdes may alsc be present, bBus
asain the levels czd:inaczily will be tec lev to pese any

cancen.



The Telatively new csncern with spoTes cf Ascerci. luse

f:o:zazus nas alveady been ncted in Seczticn IV.l In tne

ccntext ¢ wecrkxer safety. The management prasiices

recomsmendes, incliuding weiting and minizal distursance ¢l
:scatan; £atesials, ace expected to zinizize clil-si:ie
[ects.

v22I. USZI OF LEAF COMPCST

Eactly in the develcpment ef a compesting facilicy, i
is desiratle t= plan fcr distribution ¢¢ the enc preéuce.
The Cecunty LCejractzent cf Sclid Waste and Cocpersative
Extensicn Servise may be helpful in develcping ocutlets. The
benefits cf using leaf cszpcat as a scil additive or a mulch
are suzzacized in a factsheet (FS117) prepared by the
Cccperative Extensicn Service at Cocok Ccllege, Rutgers
Universizy. A single ccpy has been included in Azpendiz B.

While the nutrient cecntent ¢f leaf compest is tsc low
fer it ts ke esnzidesed a fertilizer, it dces act as a acil
cznéitizner ané crsanic acendszent, improving the physical,
che=ical and ticlogical properties cf the s0il. Mcst New
Jersey 8cils bernefit ccnsicerakbly frez the increase in
crganic patter csntent which leafl cocpest can provide.
ting operaticn managers like
ished ecc=pcst availatile te

e cnity. Scze allecw the putlic
agsess ts the s 1¢£, wvhile others prefer tc make the
zzcst availatle at =e cther lccation, such as the gutlic
rxs yazd e recycling center.

s zaxe a gerticn ¢ the
individcal uvserss in
-
-

icisality itsel? may use the compest in place 2
purchasesd crzanic scil acencments. The pactk ané roasd
€ezart=ents may have the largest requirenents. The ccoxpest
zav alss be tlended with poer scils to preduce a gocé
guality tspssil.

Others Bulk users pay include nurseries, landscapers,
ancd builders. In scme cases the compest may be offered t2
such usecs a: no ccst; but in others a modest charge is

made.

IX. CCMPSSTING CF OTEER YARD WASTES

A. Grass Clippings

Grass clippings regTesent another significant seascnal
8=21id wvaste. In scce New Jersey suburlan ccmmunities they
Tay accsunt £z nearly cne-third of the total municipal
refuse lcading during Feax crass-creving pericds. Alihcugnh
erass el:izpings are readily compcstable, the oder prstlenms

ey pcse make tihis treailent cption difficult te ims.emen:t
'z msa: csamunities. Likevise, State permicting

-
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Tes:uirezents aTe mcTe giringest, particularly wilh Tesgecs:
t:s stasing, buffer z2nes, and cdsr eocntzsi. Cegtizal means
€f co=-ccmpesting leaves and grass clippins are not yet Iully
develcpec.

Since they are tyzizally 8till green when csllected,
grass clippings are relactively high in nitrsgen, EC2sluTe
czatent, and read:ly cdecradazle organics cszparec ts the
fallen leaves ccslleczed 1n avtumn. Fcr these reascns tley
decomgcse pore rapidly, have a higher oxygen demang, and
guickly §o anaecchic. Thus trey are often highly ecorcus by
the time they are delivered t: a composting site. Therelzre
iz is especailly izportant tec preperly ipplement ancd atTicly
esforce the oder contrsl measures discussed in Sectien ViI
A. Adlition precauticns auch as enlarging the Buffer 2cne
will alsc be necessary.

If the grass cliprings could be delivered tc a leas
sting site withcut causing edcr protlems, they csuld be
scrated (befcre the end cf the day) inte the partially
szed leaf windrows. A ratic ef 3 vclumes cf parctially
csted leaves tc 1 veluce cf grass clippings &
zended, althcugh lcwer ratics may alsc be satisfacisn

e cases. Gecod mizxing is essential anc can be achieve
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cent-ené lcader by working together 2C-30 buckeiiul
rial at a gime, then forming & windrow with tne
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Once the material has been mixed in this way, nc
f:rther odcr preble= is expested, The partially cssmgposted
leaves act as a btulkxing agent to impgrove penetraticr cf
cxvcen ts the grass cliprings. The grass in turn speeds t
Ceccmpceition c£ the leaves by providing needed nitcsge
=ne end result is a higher guality compest product which is
zeady in a shcrter perisd c¢f tize. Hcwever, these benelits
pust be bBalanceé against the increased potential feor edse
greblens.

s
c

Cther alteznatives for handling grass clippings exist
But depend on the generater fcr implementaticn. Prxcbalbly
the best alternative is nct to ¢collect them at all., Tuzd
grass specialists, such as Do, Henry Indyk at Cock Ccllege,
recozmend mewing frequently encugh 8sc that the shert
clippings filter through the growing grass and return their
nutrients t= the scil. I the clippings must be csllected
they can be incorperated in moderate amounts in backyard
leaf corpesting piles cr used as a garden mulch. For use as
a mulch, the clippings shculd be dried for a day or twe
first to minimize any problens with slugs.

B. Weecdy Materials
Wocd tends tz cec:tmpcese Very slovly, making esmpesting

cf woody materials impractical in mest cases. Thus wecedy
macerials sheuicd nct ke intenticnally inccrperated in leaf



i=sZ:ows., Sma.l amsunts -¢f incicenrtacly
~es @NC tvigs pose little preclenm.

Tree tTur<s anc large tranches can usually be easi.y
o- 27 away €T evsen sz as firewzoC if cut to reaschac.s
le=ztns. Feo s=aller ciameier wiccy materials, CGRIpri-g
uUswally poccSuces & usas.® mulisn,
X. ACKYARD CSMPOSTING

Bazxkyasc and municical leaf comgcsting ace
cemolementasy acztivities., wyunmicirzalities should encoursse
tacxkyasc e:smposiing &s & past cf tneir coverall yasc waste
manageme=~:t prizram. A.l murmizipal cclleztion, processing,
anc cisscisutic~ cDs*s aTe avcices feor leaves that arcse
comcostez by R:s~e2wnets. Asciticmally, grass clippings anc
scme otnhe:- was:es Ccan be insluces in bactkyass composiing,
thus Tezucing Rancling ©f tnese wastes By the municipality

The Ca2==s-3ztive Exte~sizcn Secvice at Cook Ccileze,
Rutgess Lniversity, hes pucliisnhec a factshee: (FSC7«) ¢n
tezoxyass lezf ccmposting. B simgle ccpy is incluces in
Azzansix &, Fes  i=farmasizn cn  obtaining  agcitizsnal
cz-ies, €2mtastT your csunty extensicn agent (in New Jecsey)
co Ccsx  Loi.tese, c: t~e New Jerse Department ¢
Eavecomme=cal Frozegcizm, Cffice cf Recycling. The mesncS
~--~=mmences is much less camc-lex thanm these suggestel Cy

875, &5 w3s cesig-mes ts maxe It easy fcr homedwnels O
g-< STEIteZ wllt CORmpIsting

Clazx, C.S., Sizcnscn, k.S., Scnwactz-Fulten, J., Hecllang,
Jom., BGastsice, FP.S. "Biclsgizal healtn ITisks assocliates
wicsn thne compasting cf wastewates treatment plant slucge”.
3. wste: Fsllution Lenscol Feceration 56:1265-1276 (158i).

Finstein, M.S., Mille:z, F.C., Stzcm, P.F., MacGregor, S.
Fsaciancs, K.M., "Comgssting ecosystem management for wa
treatment”. Eig/Teannzlocv 1:347-353 (19583).
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Strom, P.F., Mcrris, M.L., Finstein, M.S. "Lezaf composting
tATougn apgcscoriate, locw-level, technology"” Comasst
Sciermce (now S:istycle) 21(6):s4-48 (1580). -

Finstaim, M.S., Mille:, F.C., Strom, F.F. "waste treatment
csmpcsting as a coatIclles sysztem”, In, Eictesnmelzzv:
M:=szmiz: [Ce==zoatis=s, Vverla; Chemie (German Chem:zal
- ziely,, In Fress.
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GLCISSARY
Aerctic. Cxygen presen:t.
Arn2aerckiz., Oxygen akbsen?.
Buffer 2c5ne. Area be:veen the compecsting operation and
hoces cr c:iner sensitive land uses.
Cs=~22s:. Thersughly de:::;*seé huzified, crsanic matier
Frcococed through escpesting and suitable for ap:lz:a:'c- ts
ss:l.
Ceozcsescting. Frocess cf accelerated crganic matter
Cecszgcs.:wion based cn micrsiial self-heating.
C.ring. Late stace cf caeopceting, after much ¢f the readily
re-acclizeé¢ material has teen deccmpesed, whiech prov vides
afs:ticral statilizaticr.
~e~==zzsictiecn., The Breaking dzwn, cr descructicn, ¢f cead
crsaniC macecials sucn as fallen leaves.
Fer=entacicn., - Anaecshic deccmpesition invelving cnly
ersanic csmpeunds.
Tmerzanie. Substance in wvhich carben=-to=carbtcn boncs are
acsenc: ci:neral matter.

Leachacte., quuzd. cfiten h.ghly cclered. which has passed
tnrougn cr been in csntact with a cozpest ing pile.

Metabelism. Chemical processes necessary for life.

Metabclizable substance. A material which can be
Cetabc..zed, crf digescec, t:c the benefit ¢f the organisz.

Miccehe. Living eorganism ef a size such that it can be seen
L e e ———— . -
eniy With & micTrcaccoge.

Cr=anic. Substance which includes carben-il-carben bends.

Cxvcen cemang. me reg:irement fcr cxygen .exerted in
aerc=:z cecsmpcsitien.

[ Y]
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Per=z=latizn., Passage ¢f wvater dcown thrsuch ssil.

B, A meas.re cf heow acid (p% less than 7) er bas.z (&
abcve 7) a material is.

strescible. Crsanic zaterials prere to degrace ragicly,
,Ving rise to> e:oncxicus csSors.

Resciraticn. Mectabeliz functicns consuming cxygen.

Self-heatins., Spcntanesus increase in temperature ¢l
crganic masses resulting Zzom microkial actien.

Stabilizaticn. Used syncnymcusly with decompesition.

Stacinc area. Area wvhere nevwly received leaves are
Ceccrpresses (if compac:ed) and wetted, prior to ferzing
windzows.

wWindrcw. AN elcnzatec pile.
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APPROPRZATT LEAT CIMBOSTING TECDNOLOGY

E: Al 3.TrzE ZONT T2E - AFFROPRIATE TZCTENILOGY CosT
Ab:=dant Wide Loz2g L5 TLT B Verr low
Adeguate*® Moderate Modecaze lov-level lew
Lizzle Moderate Shsrs High~level Mcderate

®Includizsg bufier 2ose.
*#2.2p70X. 1 acre per 3000 cudi: yasds cf leaves, plus buifer.
TApproxiz=acte tizes: 1long = 3 vears, =:ievate = 16-1Ef =szths, shert = 6-10 mcuihs,

Svrical Schei::e’a:d Gezmeralizes Ma==sver amd EZquipmez: Regudrezezts £:7 a Moderate
§ized (15,007 =2°) Low~level Teshmslsyr Leaf Cozocseing Opezatzic:zd

Sc=eszle Tize Feguized
Cserazizan Mom=zhs Foexzsilizvy Frost-ez¢ LsacerT LascTer
F e size Sezt.=~Qcs. Tes < days~ & davrs
Torz wizdzows®© Laze Occ.-Des. Ne 6 weeks 6 weexs
Coztine Dez.=Ja=. Yes 2 weeks -
e MarcheApril Yes 1 week -
Tor= Curizg Pile Aug.-Sept. Yes 1 week -
Shred (optiocmal) Macch-May Tes 4 weeks 4 weeks
a

General Assu=ptions:

(1) site has beez prepared to-allcow all necessary truck ascsess and loaders
operation uander azy expected vealler a=d groumd condizions.

(2) leaves delivered iz bulk (nc: bagged).

(3) adequacze supply of water oz site.

(4) daily supervision by a respozsille person duciag perisds of azstivicy,
regular chezks &t othe> Lizes.

(5) mafpover required for discrituzion of fimished ecompos: met considered.

T esuizzezs such as a grader =ar de requiced.

i22 leaves = average of 20 gallscs per cubic yasi,
Wisdrow size = 6§ feez high by 12-14 fee: wide.
Afsies = 1<7 fee= wvide far paics ef wizdrows, 12-16 feez wile decvee: sairs.
Aveid eom=pacticz.
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PROZLEMS ENCOUNTEREIT AT LIAP COMPOSTING SITES

Prchle=s

Odecs

Leazhaze peoiizng

Pollution of surface
vaczers

izadeguacze co=pesti=zg

rase

Cavses

Piles toc large

Wiadrows ot formed
i==ediaczely

Leackaze pondizg
Izadeguacse sicye,

peer gradiz

Ixsroper vindoow

alig=sez:

[T

leac=acte discharge

Mazerial too dry

Pile toc large,
leadizg to acid
anaercbiz condicions

Rezo=—endatiposs

Inieial windrows shculd be
po larger thaz & fee:z high
by 146 feez wide

Allow oo more thaz 1-2 days
bertveez collecczior of leaves
a=d forzation of wizdrows

Eli=inace pondizg; add lime
Grade s.te pIoperly

Rz wizdsovw dowt sicpe,
not across

Treat leachate belfore i¢
leaves site by passizg 4ic
through soil or sa=d

Add vazer dinizially, oT as
correczive measure duTilg
gurniag
Make piles szmallez, addiz
lizescone 4f pecessaly to
raise p2 and esacTel oders

27



APTN0T A

Waczer Recuire=ezs Calculatisz=s for leaf Cozoostinz

182 T ® wet wveigk: of leaves as rezeived (:czus).

let b = izical mcisture contest (frasczict, we: basis) before weilla
lez v = ve: weigkt of leaves afzer westizg (tczs).

Let a = fi=a! moisture ccutez: (fractisz, vet basis) after vettizg.
Thez because the dry weight bhas nct ehanged dusiag wesltiag:

Q-b)x = (Q-a)y; ¥ = G5 =

Ve wish £o kmow the tazs of vacter whiszh mus: be added per tom of leaves
Teseivesd; this is:

z x
Substizucsizg far e
-
(E::) x -l -l—.—‘=- - 2 -l'b-IOE-l"’."l*a. a-b
x © l=a T lea 1l-a l=a i-a

s the tozs cf wates regquiTed per Tt ©
s= msiscture canzeat "B £: molstuTe costes

; llall R
Cazversicn facesze:

1 too of vater is how macy gallezs?

2000 1lbs 1 gal - 1 /emm
toz ¥ .3 1%s 260 galfess
3

1 tor of leaves is how many yé~?

This varies widely, but let us use as a Tough average J ydalton.

240 mal wacer

Thea: 1 ton wvater/tot leaves = =% 345 Teaves

= 48 gal va:e:/zds leaves.

[ &)
n

wes leaves as rteceived, to g°C



Water Resuirezezs Calzulacizas

Z MoigtuTe

a=%

l=3

Fesuiive=ans

Tcr a total ecollecsion

weo

24 gal of wates neeéed/yds

3

o 15,000 yd~, this amcunts %o:

15,000 ye3 x 24 gal/yd> = 360,000 gal

Peak Reguiseme=t

I=izial Fizal (222s water/ton leaves (g2l vater/yd3d leaves)
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INTRODUCTION

For co—munites looking for ways to reduce the amount of solid waste going to local
landfills. backyard composting is an appealing option. Particularly in areas of the Rocky
Mountain region and the Midwest where landfill tipping fees are not yet driving recycling
and corzposting efforts, the cost of municipal composting may be prohibitively high.
Backyard composting, by contrast, requires a relatively small investment for long-term
reductions in the wasie sream. Once residents learn the basic techniques of composiing,
they become a permanent componeat of a community's waste reduction activities by
diverting organic waste into a high-quality soil enricher.

In 1989, the City of Boulder received a grant from the U.S. Environmenta! Protection
Agency for a pilot municipa! ieaf composting program. This program. which is documented
in a separate report, was successfui but relatively expensive on a per-ton basis. In 1991, with
a small amount of funding left over from the project, the City launched a piiot backyard
composing program.

The pilot program had two goals. First, the City sought to determine whether backyard
composting offers a cost-effective alternative to municipal composting. Second, the program
was inteaded to reach residents who may have an interest in backyard composting but not
be motivated to pursue it on their own. If the pilot proved to be both cost-efective and
successiully draw in new composters, it could be a valuable component of an integrated yard
waste composting program.

This report documents the process and results of Boulder's neighborhood backyard
composting program. The program did prove to be less expensive than the municipal
composiing pilot program, and if done on a large scale, could be comparable in cost to local
landfill tipping fees. The program was also successful in bringing composting information
to residents who bad never composted before, but was judged to be a somewhat time-
consuming method for reaching these individuals.

For 1992, Boulder is planning an expanded backyard composting program which
incorporates a pumber of modifications to the pilot program. Additonally, the City is
planning a pilot program to begin addressing yard waste generated by aparument complexes
and commercial sites, and continuation of a fall leaf collecdon program begun in 1991.



DESIGN AND PLANNING

Before beginning this pilot program, Boulder already had some experience with backyard
composting. Beginning in 1989, three City-sponsored composting seminars have been
offered each spring. The seminars tave been very popular, attracting an average of 80
people per session. A 1991 follow-up survey of 32 attendees of 2 1990 seminar showed that
27 had begun composting and were continuing to do so a year later.

Although the seminars appeared to be successful, we were interested in exploring ways to
reach residents who might not be rotivated to attend a composting seminar, and in
developing a framework for a ciry-wide program. In-designing such a project, we relied
extensively on the expertise of Seattle and King County, Washington. These two areas w--»
among the first in the country to develop extensive backyard composting programs.

Resources

The specific resources available in Boulder also played a role in project design. Our buaget
was relatively small, about $8000, so we decided to limit the program to a small number of
households. In addirtion to the servicss of a seminar speaker who was knowledgeable and
articulate, we were also aware of a small group of composters who had been meeting off
and on for a year with the goal of promoting backyard composting in the city.

Legal Issues

The City of Boulder has an ordinance prohibiting compost piles from becoming a nuisance
due to odors, rodeats, or insects (attacament A). This ordinance did not appear to pose any
problem for promoting a backyard composting program, as long as participants were
informed of how to keep their piles odor-free and how to deter rodents or other wildlife.
Staff also checked with the county and state health departments to find out whether
composting of kitchen waste is considered a health hazard. At this time, composting of
these materials is not regulated or restricted by either Boulder County or Colorado statute.

No other local regulations affect backyard composting. Some communities prohibit the
landfilling of yard wastes, but Boulder does not have such an ordinance.



Structure

A neighborhood-based program appeared to be the best way to offer a small-scale project
with 2 high degree of resident outreach. The final plan for the program was as follows:

e The members of the existing backvard composting group, and additional individuals
as needed, would receive complete training in composting techniques, alternatives,
and trouble-shooting. They would then be designated as "neighborhood leaders.”

e Five to seven neighborhoods would be chosen to coincide with the homes of the
neighborhood leaders. Surveys would be sent to about 700 residents of these
neighborhoods to invite their pa.riicipation in the project.

e Based on these surveys, with additional solicitation if nesded, 100 households would
be selected to participate. As much as possible, the participants would be spread
evenly across the neighborhoods, with a goal of up to 20 participants in each
neiginborhood.

e  Each neighborhood leader would contact the residents chosen to participate in his
or her nexg.hborhood If necessary, leaders would leaflet door-to-door to solicit
additional partcipants. Residents would be invited to a training session at the
leader's home.

e Bin vouchers would be made available for participants to get a §25 discount on
composting bins at participating garden supply stores.

® Residents who were interested in keeping detailed records of volumes and types of
materials composted would be offered journal sheets, but this would not be a
requirement for participation.

® [Leaders would follow up on a regular basis with participants to offer encouragement
and further assistance.

e The program would be officially in operation for a four-month period, from May
through August. After that time, residents could still contact the leaders with any
questions or problems.



IMPLEMENTATION

Neighborhood Leaders

A meeting was held with the composing group and several other interested parties,
including the local county extension service, to review the proposed program structure. The
group was eager to participate, and offered numerous suggestons which were helpful in
designing their training program and determining the role they would play for their
neighbors.

The group also addressed the feasibility of requiring record-keeping by participants. Initially
we had hoped to determine the amount of material being diverted from the waste stream
by this project. After much discussion, however, it was decided that it would be difficuit to
ensure the accuracy of any records kep: :nd that requiring records might discourage some
residents from participating at all. Ins:zad, residents would be offered the opportunity to
keep records, and neighborhood leaders would attempt to keep some records of their own
actvity and determine some averages for participant volumes.

Partici Selecti

In March 1991, regions around the homes of the neighborhood leaders were mapped, and
740 surveys (see sample in attachment B) were mailed out to residents in seven areas of
town.

Survey response was much stronger than anticipated. 281 residents, or nearly 40%, returned
the surveys, and 193 respondents, or 68% percent, said they would definitely or possibly be
interested in participating (see summary of results in attachment C). To get to the desired
level of 100 participants, a follow-up letter was sent (artachment D) to the 123 survey
respondents who bad indicated that they were not currently composting, but wanted to
begin. These residents were told that they had been selected for the program, and that their
neighborhood leader would be contacting them shortly.

School Program

One of the members of the composting group was a parent active at a local elementary
school. Although she was willing to serve as a neighborhood leader, she proposed an
al...native, which was to work with fifth-graders on a2 composting project. The City
purchased a compost tumbler for the school, and the students composted leaves and grass
clippings. A presentation was also made to all the fifth-graders at the school about backyard
composting. The project was successful in producing compost, and will be continued in
future years, with compost going to a school garden to be cared for by students.
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Program Kickoff

In April. the neighborhood leaders a:zeaded a regulariy scheduled composting workshop.
Afterward. they met with the compcs: educator to discuss specific quesdons and potential
problems their neighbors might facs. Leaders were offered a slide show (produced by
Seattle Tilth) to use in making presextations, and were given a compost thermometer and
a binder of information (see summz-- page in attachment E) about composting techniques.
A key component of this binder was the Master Composter Resource Manua! developed by
the Seartle Tilth Association. Leade-s were also provided with bin vouchers, journal sheets,
and backyard composting brochures for participants.

Each neighborhood leader was aske< to confirm twelve to fifteen participants in his or her
neighborhood. Leaders were given 2 list of all survey respondents in their areas, and asked
to contact first those who had indicz:2d definite interest. If these residents were no longer
interested in pardcipating, the leacdsrs were to contact the next group, those who had
indicated possible interest.

Leaders were to invite the participac=ts to a demonstration meeting to train them in basic
composiing techniques, then follow up with visits and at least one additional mesting to
ensure that residents were composuzg successfully.

Bins

A great deal of discussion and review was devoted to the bins to be used in the program.
Staff and leaders considered whether bins should be provided for free or at a discount to
residents, and if so what kind of bins should be offered. It seemed likely that different
participants would have different nesds; some might prefer a closed bin to deter rodents and
speed the composting process, others might have a large volume and want no bin at all, and
others might prefer to build their own. Based on these considerations, it was decided to
offer a $25 voucher and a list of bin options (attachmeant F) to all partcipants. The $25
would cover the cost of the two cheapest options, a wire bin or a bin built from pallets.
Four local garden supply stores, a national distributor, and a local entrepreneur agreed to
accept the vouchers on all the bins they offered. This included the SoilSaver, the compost
tumbler, the wire bin, the Green Cone, and the pallet bin.

Publicity

Aside from the surveys, no publicity was planned for the program. Staff was concerned that
citywide publicity would trigger calls from interested residents outside the program areas.
The local newspaper, however, did pick the program up from some materials sent to the
City Council, and ran a short item about it. As expected, we received a number of calls.
Callers not in the program areas were offered a composting brochure and information about
the regularly scheduled citywide backyard composting seminars.
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PROGRAM OPERATION

Participation

Overall participation was lower than expected. As the tabie below shows, leaders did not
reach the full 123 househoids, but only contacted 91 residents. Of those, 66 attended an
initial meeting, and a total of 46 were composting by the time the program eaded in August.

Table I
Participation
Residents Anended Actually
Neighborhood Contacted Meetin mpostin
North | 12 10 5
North II 12 12 8
North III 12 4 4
East 18 10 10
South I 15 11 7
South I 13 11 4
South OI 9 8 8
Total 91 66 46

There are several potential reasons for the high attrition rate. In conversations with the
neighborhood leaders,.a strong correlation appeared between program drop-outs and leaders
who reported having become too busy to do much follow-through. Generally, the leaders
who put more time into participant recruitment and assistance bad the highest levels of
participation.

Less easily addressed, however, is the problem of participant commitment. It appears that
individuals who fill out a survey form may not think through until later the time and
commitment invoived in acmual participation. Even residents interested enough to attend
an initial training meeting ended up dropping out before beginning the actual compost
process. This contrasts with the high follow-through rate of individuals who attend the
citywide composting seminars, and suggests a difference in attitude between individuals who
are acting on their own initiative and those who are solicited by someone else.

In a telephone survey of 37 participants and non-participants conducted at the erd of the
program, the majority of those who did not participate cited lack of time as the primary
reason for not composting. Other reasons given included physical problems, too small a
yard, and lack of communication with the leader. (See survey and su: —ary of results in
attachment G.)
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A furtter finding of the survey, however, wzs that several res.dents wio did rot participate
in the ceighborbood program did go ahez¢ and compost on their own after receiving the
brochure. These tended to be individuals who were not abie to attend the init:al meeting.
This could add another five to ten residez:s as "participants” who began composting as a
result of this program.

Role of Neighborhood Leaders

Once the leaders had received their training and instructions, staff kept in touch with them
by phone and occasional meetings. One leader moved away, but a resideat from his
neighborhood stepped in as a replacement.

Some leaders, parzicularly those in the less responsive neighborhoods, found that the time
nesded to pin down participants was greater than they had anticipated. Extra phone calls
and exwa meetings for meighbors who could not attend the initial meeting significantly
increased the leaders' time commitments. Several leaders who had expected to spend 3-35
hours per month said that to do a thorough job would have required about twice as much
time, and due to other obligations, they were not able to put in the additional time. It was
suggested that future leaders be toid to expect a ten-hour per month involvement for at least
the firs: two months. In retrospect, leaders probably needed clearer instructions about how
to bandle attrition, lack of time, or other problems connected with getting and keeping
participants.

Several leaders also indicated that although they felt knowledgeable about composting, they
could have used more training in presentation skills. Respondents to the post-program
telephone survey, however, indicated that the training meeting was helpful and informative.

The neighborhood leaders were asked to keep in touch with their groups, making contact
with each participant at least once to ensure that things were going smoothly. Leaders used
a variety of follow-up methods, including phone calls and visits. One leader held a
composters' barbecue at his home.

Participant Reaction

Several participants who needed extra assistance commented that it was helpful to have an
accessible source of help and suggestions. Several set up appointments for house visits by
the neighborhood leaders.

One unanticipated benefit of the neighborhood program is that it served as a community-
building activity. Composting gave neighbors a common interest and a reason to get to
know each other. Many participants commented about how much they enjoyed having a
chance to talk with people they had seen over their back fences for years. Additionally,
during several of the training meetings, the participants broadened the discussion and began
exchanging tips on such things as organic gardening and leaving grass clippings on the lawn.
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A pumber of inc:ividuals who decided not to compos: their ya-C wastes arranged to give
them to neighbors who were composting. The composiing mez:ings clezriy established a
forum for neighbors to engage in @ wider dialogue ard greater interac::cn than they had
previously had.

Product and Volumes

Program partcipants were very successful in getting usabie compost from their efforts.
Depending on the size of pile, and frequency of turning and watering, some composted
faster than others, but no participants reported difficulty in producing compost. Since it was
a summertime program, the largest component of most piies was grass, with most
partcipants adding food scraps, leaves, and garden waste,

A few composdng probiems were reported to the leaders and in the telephone survey.
Occasional problems were reported with smells, but more frequent turzing and reducing
moisture to prevent anaerobic composting solved these. A few participants had animals
trying to get into their piles. These were resolved by increasing the hea: of the pile with
bioactivator and more frequent turning, and by covering it with a layer of grass to reduce
the food odor. Several participants who set up compos: piles smaller than the
recommended one cubic yard reported low temperatures, but eventually were successful in
getting composi.

Volumes of organic matter diverted from the waste stream by backyard composters are
notoriously difficuit to measure. A few participants kept journals recording the volume of
waste composted, or reported volumes to their neighborhood leader. As expected, volumes
varied depending on the size of household, size of yard, and participant interest.
Participants’ estimates of composted kitchen waste ranged from half a gallon per day to 1
gallon a week. Average yard waste was two bags per week, primarily of grass.

The average of total recorded volumes was two to three cubic yards of ma:erial, or just over
one ton per household. This estimate is somewhat higher than figures used in Seattle. The
Seattle Public Works department has been conducting a study of 31 seif-selected households,
and finding that on average, each household composts about 850 pounds of material per
year. Seartle officials have been using 400-600 pounds per household as a conservative
average over all participating households. The higher Boulder estimate may be due to the
fact that residents with smaller piles were less likely to keep records.

Bins

As it turned out, residents were less concerned about their bins than were the program
organizers. Ouly seventeen vouchers were redeemed. The majority of participants simply
piled up the compost, while a few built their own out of materials ranging from scrap wood
to sod. The small number of bins purchased may have stemmed partly from the orientation
of the compos: educator, who stressed that composting could easily be done with no bin.
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BUDGET

The pilot program was funded by $6,775 in grant money left over from an EPA-sponsored
piiot leaf composting project. The City of Boulder contributed $1,225 (in-kind staff time),
for a total budget of $8,000.

Amount
[tem Spent
Survey mailing § 350
Materials and supplies 675
Leader training 125
Bin vouchers 425
Cirty staff time (50 hours) 1,225
Work contracted out (225 hours) 5,200
Total $8,000

CONCLUSIONS AND RECOMMENDATIONS

The backyard composting pilot program demonstrated that a neighborhood outreach
program can bring composting to a fairly broad audience. Individuals who had never
composted before learned the techniques they needed to turn their yard and kitchen waste
into compost, and all indications are that these residents will continue to compost
indefinitely.

The pilot program ended up costing approximately $160 per successfully composting
bousehold. However, this cost would be substantially reduced in a larger-scale program.
For the pilot program, the number of neighborhoods and participants was intentionally
limited. The cost to add neighborhoods to the program would be quite low, since the
majority of the additional work would be done by a volunteer neighborhood leader and the
main added cost would be for bins. Increasing the size of the program to 500-1000 residents
would bring costs down to an estimated $15-20 per participating household.
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Even assuming that the averags composier diverts only a quarter-icn per year, backyard
composting can be continued for many years with no further investme=zt by the sponsoring
orzanization. Thus a backyard composting program can be cosi-zffective even when
compared to the low landfill tpping fees of the Rocky Mountain rezion. Compared to
municipal composting, which is estimated to cost over $100 a ton based on Boulder’s pilot
program, backyard composting is clearly a less costly diversion method.

The least expensive option in Boulder remains citywide backyard composting seminars.
These cost about $350 each to put on, and reach about 80 people each, of whom an
estimated 80% follow through. However, one of the initial goals of the neighborhood pilot
program was to reach beyond those residents who were already motivated enough to arttend
a composting seminar. While there will always be a core of residents who will take the
initiative to learn about backyard composting on their own, involving the rest of the
population requires greater outreach efforts.

A neighborhood program is one way to bring backyard composting to a broader audience.
Other opdons which have besa tried elsewhere include a composting hotline, a voluntesr
master composter program, or a free bin and demonstration by a trained staff person. For
a small amount of money, a volunteer-based program is a logical way to expand. The
program developed for the City of Boulder has both benefits and disadvantages. These are
outlined below, along with specific recommendations.

Use of Volunteers

Eathusiastic volunteers can be a real asset in convincing residents that composting is simple
and non-technical, not for experts only. However, as with any volunteer program, two
caveats should be kept in mind:

Train volunteers well Establishing a Master Composter program, as has been done in
Seattle, King County and San Francisco, is probably the best way to ensure that volunteers
are thoroughly trained and comfortable with composting and training techniques. Boulder
will be working with the county extension service next year to develop a more extensive
training program for future volunteers.

Devote enough time to volunteer coordination. Making sure that volunteers have all the
information they need, are clear about what is expected of them, and are successfully
working with residents, is a big job. A volunteer coordinator needs to maintain close
contact with the volunteers to keep the program on track. In the Boulder program, we
learned after the fact that not all the volunteers knew of all the resovrces (e.g. the slide
show) available to them, and that others were fesling -verburdened by unsuccessful efforts
10 recruit partcipants.
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Neighborhood Outreach

While Boulder's neighborhood outreach program did serve a populztion tha: might not
otherwise have begun composiing, such outreach has its drawbacks. Chief among them is
the effort expended to interest citizens who end up not following through with composting.
The 50 percent dropout rate in the City's program is likely to be typicai even for people who
say they want to participate.

There are two ways to address this problem. First, require a significant initial commitment.
Residents could be invited to come pick up a bin, a bin voucher, or attead a seminar, rather
than just fiiling out a survey form. Second, minimize staff and volun:zer efforts to recruit
lukewarm residents. Our volunteers made multiple phone calls to a number of residents
who didn't plan to follow through. Even in an outreach program, the focus should be on
those who really want to compost. If it is hard to locate participants, then more aggressive
promotion may be needed, but start with the enthusiastic individuals.

The neighborhood approach made it possible to target a small pilot area. and it clearly gave
participants a sense of greater connection with their neighbors. But it requires that a leader
be available and trained for each neighborhood, wtich may not always be feasible. As an
alternative, the City experimented with holding the regularly scheduled composting seminars
in different areas of the ciry. However, it appeared that residents attenced the seminar that
fit their schedule rather than the one closest to them. The best solution may be to have a
pool of trained "master composters” who can provide assistance througiout the city, but to
attempt as far as possible to match them with residents in their area.

Bins

The bin voucher system that Boulder offered was one solution to a series of complex and
often conflicting questions that will face any backyard composting effort. These include:

e Do participants really need bins? (to prevent wildlife from ge:ting in the bin, to
comply with local regulations, etc.)

Do they need a specific type of bin? (e.g. rodent-proof with locking lid)

Will providing bins be a significant incentive for participants to begin composting?
What can the program afford to provide?

Does providing bins create difficulties for the program? (lack of storage space,
bookkeeping, competition with local retailers, etc.)

Based on these issues, we believe the voucher system was the best solution for Boulder. It
offered participants choice, utilized existing retailers. and ensured that we stayed within our
budget without limiting partcipants to a particular bin. It probably did not provide as much
of an incentive to begin composting as handing out physical bins would have. On the other
band, as was emphasized in the training meetings, for many residents bins are not necessary.
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Legal Issues

Boulder's minjmal nuisance-avoidance lzw on composting has served the community well,
and has only mrely been invoked. We would caution other commurities against enacting
overly resuicfive backyard composting ordinances, as these may tend to discourage
compostng.

An ordinancerprohibiting yard waste ffom being landfilled, however, would be a strong
incentive for backyard composting, and might encourage residents who would not otherwise
begin composting to consider doing so.

Record-Keeping

Backyard composting volumes are difficult to track. Quantities are highly variable from one
household to the next, and the lack of siandardized containers for kitchen and yard waste
makes it difficult to assess volumes evea within a household. Unless a small study group
is willing to keep careful records, it may be necessary to rely on very general estimates.

Backyard Cormpaosting in Cortext

Clearly, backyard composting can play an important role in a commmunity's integrated waste
management plan. Depending on how it is presented, backyard composting may serve other
commuanity goals, such as greater neighborhood cohesiveness, promotion of organic
gardening, and greater awareness of recycling and reuse opportunities.

Communities should be aware, however, that backyard composting is not for everyone.
Most of the participants in Boulder's pilot project wanted to compost because they were
gardeners who had a use for the end product. Some of those who did not participate cited
health or lack of physical strength as a problem. Apartment dwellers are another large
group for which backyard composting may be difficult or impossible.

Organizers of any backyard composting efforts need to be aware that lack of interest or
opportunity will always limit the total pool of partcipants. If municipal composting is not
an option, community compaosting projects or other larger-scale composting activities, such
as apartment compiex composting will be necessary to bring composting opportunities to the
entire community. As discussed below, several such initiatives are being considered in
Boulder.



The Future of Backyard Composting in Boulder

For 1992, Boulder is developing an expanded backyard composting program with a variety
of the fearures discussed above. These include:

A Master Composter training module in the Master Gardener program run by the
County Extension Service. Master Composters will be assigned a region near their
homes and will be referted calls from this region.

A composting hotine offering residents a brochure and/or a personal visit by a
Master Compos:er. Depending on funding, bin vouchers may also be made available.

A small bin-testing/volume record-keeping program. Residents who wish to test a
partcular type of bin and keep track of their compost volumes wiil be solicited
through the newspaper.

Development of a community demonstration composting site. Community Food
Share, a local nonprofit organization. has applied for a grant to do a large
composting program. In exchange for some technical assistance from the City in
setting up their site, they will provide volunteers to help maintain the demonstration
site at the local community garden.

Expansion of work with schools. The parent who worked with the fifth-grade class
in 1991 wants to use volunteers to build gardens to be cared for by the students.
Composting will be a part of the gardening program. Other teachers have expressed
interest in having classroom worm bins as class projects.

Apartment complex composting pilot. Several local complexes have expressed
interest in composting yard wastes. The City will look for an appropriate site to
develop a replicable, self-sustaining composting pilot program for apartment
buildings. If successful, this pilot could also be used for commercial buildings.

Backyard composting is an important part of Boulder's integrated waste management efforts.
Clearly, it is not a complete solution to the yard waste program, but given its low cost, it will
be one of the most vigorously pursued alternatives for the npear future. Community
composting programs and coatinuation of the 1991 leaf collection program, in which leaves
were tilled into the soil at a local farm, will also be high priorities.
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6-3-+ Garbage Containers Required.

(a) No owner or occuparn: of any single-family
dwa!l:ng; owner or manager of any muilipie
farm:iv dwelling or private clud. or owner,
opers:or, manager, or emplovee of azy com-
merz:al or industriai establisimen: shall
faii :0 provide at all times one or rcore gar-
bage containers on such prem:sss. of a size
sufficient to accommmeodate the regular
accu=iulation of gardbage from the property.

(b) No owner or occupan: of any s:ngle-family
dwe!liing; owner or manager of axy multiple-
fam:!y dwelling or private clud; or owner,
operator, manager, or empioyee of az¥ con-
merzs:al or industrial establishmern: shall
fail s0 secure garbage containers oz the
pre=:ses so that they are not s3illed by ani-
mals or wind or other elements

6-3-5 Storage and Screeaning of Garbage
and Rubble.

(a) No person shall store garbage except in gar-
bage containers.

() No person shall store or locate garbage in
plast:c bags in alleys.

(¢ No person shall store rubbie in such a man-
per as to constitute or create a fire, health,
or other safety hazard or harborage for
rodents.

(d No owner or occupant of any dwelling in a
MR or HR zone shall fail to screen from view
of the street any garbage, garbage con-
tainer, recyclable materials, or rubble stored
on the premises that such person owus or
occupies.

() Nothing in this section shall be deemed to
prohibit any person from keeping building
materials on any premises before or during
the serod of active construction pursuant to
a c:zr building permit under Chaprer 10-5.
B.R.C. 1981, nor to prohibit any person from
storing any matenals used in the operation

of a business locz:zz = 2 zoze ails~aing such
use.

6-3-6 Compost Piles Permitted if not *

Nuisance.

(ar The occupant or sw~er of any single-family
residence and the . =r, manager. or opera-
tor of any multzie 'amily residezce or pri-
vate club may maz.z:2:n compost piles that
are separated arezs conta:ning alternate
layers of plant ref:se materials and soil
maintained to fac:::ate decomposition and
produce organic mz:2r:ai to be used as a soil
conditioner

(b) No occupant or ow=2r of any single-fam:ly
residence or ~wrer rmanager, or operaior of
any mult:z <. 2z:iy residence or private
club shall ;. :. zr2.2ntacompos: pile from
becoming a nu.zance by putrefying or
atiracuing insect 5

in
[Y)

]
[
il
o .
e

6-3-7 City Manager may Require Property
Occupant or Owner to Remove Gar-
bage or Compost.

(a) If the city managar Sxds that any garoage.
rubble, or compos: exists on any property in
violation of thus chapter, the manager snall,
in addition to any otker action permittad
under this code, reguest that the owner and
the occupant, tanager, operator, oOr
employee oblig2:2d under Section 6-3-3
through 6-3-6, B.R.C. 1861, comply with the
requirements of this chapter to correct the
violation.

(b) The city manager shall notify the owner and
the occupant, wmanager, operator, Or
employee as prescribed by Section 6-3-3
through 6-3-6, B.R.C. 1981, for the property
in question, that such persons have a time to
make such correc:ions determined by the
manager to be reasanable under the circum
stances, but in no event less than seven days
from the date of the notice. Notice under this
subsection is sufTc:ent if it is hand delivered
or deposited 1n the mail first class to the last
known owner of ::e property on the records
of the Boulder County Assessor and to the
last known address of the occupant. man-



CITY
% oF

Y%  BOULDER

ad OFFICE OF ENVIRONMENTAL AFFAIRS

March 7, 1991
Dear R2s.c2nt,
This sprirg. ke City of Boulder is sponsoring a pilot projec: on backyza:c comzosting. Your
neighborzood has been selected as a possible site for this project. Belore a final choice is
made, we need to determine the level of interest in composting in vour neighborhood.
As a firs: step, we would appreciate your sending back the atiached su~ey. Even if vou are
not interested in composting, we would like to receive your response. These surveys will
help us d2:2rmire the role that backyard composting should play as pz:t of the city's overall
Recycle Boulder program.

If seleczed for the program, your neighborhood would receive the foilowing services:

® A Neighborhood Leader will conduct a backyard composting workshop to
demonstrate composting techniques.

®  Peariicipants who want composting bins can purchase them at City-subsidized rates.
®  Participants will be asked to maintain basic records about their composting activities.

®  The Neighborhood Leader will be available for the next six months to assist with any
problems or questions that participants may have.

Both new and experienced composters are welcome to participate. If you would like to
receive more information about the program, please indicate your interest on the attached
survey. Please return the survey by March 25.

Thank you for your assistance! We hope to hear from you soon.

Singerely yours,
J[( Zeawl

Stan Zemler
Director

POSTQFFICE 30X 791 . BOULDER, COLORADO 80306 . TELESHONE (303) 441-3090

ch!




CITY OF BOULDER 2/91
BACKYARD COMPOSTING SURVEY

Compost is a dark, crumbly ard earthv-smelling form of decomposing organic maner. it is
made by piling yard, kitchen and other organic wastes in a way that allows narurally occurming
microorganisms to break down matenials into humus, a type of soil

1. Do vou compost now? YES NO
2. Do you garden? YES NO
3. How many bags of the fcilowing do you generzte each week? (During growing season
or year-round)
Leaves Grass clippings Garden waste Kitchen scraps
4. If vou do compost now, please esiimate the amount of material you put into your
compost pile each vear:
Less than 1 cubic vard 1-2 cubic yards More
S. I would be interested in composting if it could:
" (Check all that apply)
Improve thy garden soil Be used to mulch tress and bushes
Save money on trash bill Be low-maintenance
Help protect Lhe eavironment
6. If you do not compost now, which of the following is an obstacle? (Check all that apply)
Lack of time Lack of interest/too much trouble
Lack of space No use for compost
Landlord won't allow Problems with wildlife
Too physically demanding Not sure how to do it
Other:
7. Are you interested in participating in the City's pilot backyard composting program?
YES, send info MAYBE, please send info NO
8. If you do not want to compost, would =vu be willing to give your yard wastes to
neighbors who do compost?
YES NO
Name: Return to:  Environmental Affairs
City of Boulder
Address: P.O. Box 791

By 3/25 Baulder, CO 80306

Phone:
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April 12, 1591

Greetings:

Thank yocu for respending to the composting survey. You have been
chosen to participate in the City of Boulder Pilot Backyard
Composting Prograa. Over 20 percent of the surveys we mailed out
were returned. We are pleased that so many citizens are interested
in composting. The high response rate will enable us to work with
a total cf 100 peocple who have not previously engaged in backyard
composting.

The purpose of this city-spcnsored pilot program is to find out how
backyard ccmposting works for citizens, which composting bins work
best and what kind of procblems might arise.

Here is how the program will work:
1) Contact from the Neighktorhood Leader/Neighborhood Meeting.

One or two pecple in your neighborhood who have been successfully
composting for several years will held a neighborhood training
session to present information about composting and answer
questions. The leader will be contacting you after Saturday, April
13 to set up a meeting with you and the other people in your
neighborhood who are going to participate in this program.

The neighborhocd leaders will be available over the next six months
to answer guestions, troubleshoot and provide more information.
They will ke checking in with you periodically to see how things
are going.

2) Purchase/build a compost bin.

In order to allow participants to experiment with several
composting bins, we have made arrangements with several retailers
that sell compost bins to offer a discount to you, if you are
interested in buying a bin.

As a participant, you will receive a voucher that can be redeemed
for a discount on a compost bin. The following retailers are
participating in the program:

McGuckin's Western Field Services
The Flower Bin in Longmont The Green Cone
Sturtz & Ccpeland




3) Czzpost your yard wastes and food wastes, if ycu desire,
during the summer and into the fall.

4) Track your progress, problems and volumes. We will provide
you with a sheet sc that you can keep a journal of your compesting
experience. This would be helpful for us to get a sense of the
volumes that can be diverted from the landfill, how the city-
sponscored pregram works and the success rate of the neighborhood
leader idea.

If you have any questions, please call your neighborhcod leader cr
Mona Newton at the Boulder Energy Conservation Center (BECC) at
441-3278.

Good luck and we hope you end up with a good final product that not
only enriches your soil, but helps toc keep recyclable nutrients cut
of the landfill.

Sincezely,

e Dol —

Stan/ Zenler
Directoer
Environmental Affairs

Neighborhood Leader
Phone
Best times to call




Ap;il 12, 1991

To: Backyard Comp:sst Leaders

Thank you for volunteering your time to help educate your neighbors
about backyard corzosting. We hope this pilot program will be a
success and the enZ result will be 100 piles of finished usable
compost.

Binder Contents

This binder has fcur pieces of information: the corrzost brochure,
the Seattle Tilth Master Ccmposter Resource Manual, two articles,
Cultivating Virtue and Recycle Your Garbage With Woras and a sheet
to help you troubleshoot prcblems. If there are other articles or
pieces of information that you find helpful, please share them with
us and we will sernZ them out to the other Neighborhcod Leaders.

Survey Status

We have received over 100 surveys from people who want to
participate in the backyard composting program. Respondents have
been separated into three categories in order of priority to
participate in the program. The first category, which is the
highest priority, consists of those people who currently don't
compost and want information. The second category consists of
those people who don't compost and "maybe" want information, and
the third category consists of those people who do compost and want
information about the program.

From thess categories we have developed a list of the names,
addresses and phone numbers of those who fall into the first and
second categories. The folks in the first category will receive a
letter telling then that they have been selected to participate,
about the program and how it works, a copy is enclosed.

Those in the "mayke" category will get a letter telling them t..it
they are wait listad in the event we don't get enough participants
the first time arcund.

Contacting Particizants

Please contact the people first who fall into the first category
and verify that they are going to participate in the program as it

2EIyS.
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is designed. If they Zon't want to particifate, please contact the
next group and so on until ycu have at least 10 particisants. We
would like to work wit: at least 100 people for this pilct progranm,
therefore, if you are unable to recruit a: least 10 pecrle, please
let me know as soon as pcssible and we will work with you to
recruit more people.

once you have confir=ed all the participants, schedule a meeting
with the group to discuss the how-to's of composting. This can be
anytime from April 13 through May 30.

Bins

Rather than selling compcst bins through the BECC, we are
arranging, through the retailers, a discount on compost bins for
the participants who want to purchase a bin. The participants will
need to present a voucher issued by the City of Boulder in order to
receive this discount. The voucher can alsoc be used at

Sutherland's Lumber to be used toward the purchase of lumber to
build a bin.

I will send the vouchers to you to distribute to those people who
plan to buy a bin.

ormatio ackin

As we discussed at the first organizational meeting, we would like
to track informatiecn regarding the gquantities of yard waste
composted, problems, questions, etc. Included are some forms to
help the participants or you to keep a "journal"™ that will help us
learn about the different experiences pecople have. If some
participants are really interested, have them keep detailed
records. For all others, you can visit with them monthly and
roughly track volumes, etc.

Call Mona Newton, at 441-3278 if you have any questions or
comments.

Singerely,

o Tl
Stan Ze=mIer

Director
Environmental Affairs

enclosure
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Backyard Composting Survey 12/91

NAME OF PERSON:

L.

We have you down as having returmed a survey in the spring saying you were
interested in participating in the City of Boulder's backyard composting pilot
program. Is that correct?

Did you end up participating in the program? If not, why not?
Were you contacted by a neighborhood leader? By phone? By letter? By visit?

Did you attead a training seminar? How was it? (If did not attend, why not?)
(unless answered in #2)

Following questions only for those who participated:

S.

10.

Did you buy a bin? If so, what type; did you use a bin voucher? If not, why not?

How did the composting go? Any problems? How was the final product?

Can you estimate the volume of a) kitchen waste; b) yard waste?
Did the leader follow up with you, check in to see how things were going?
Are you continuing to compost? If not, why not?

What did you think were the best and worst parts of the program? Do you have any
suggestions for improving the program in future years?

Following question for those who did not participate:

11.

Do you have any suggestions about what we could have done to make it easier for
you to participate?



BACKYARD COMPOSTING SURVEY TABULATION All neighborhoocs: 37 responses

Quantitative Questions

estion yes no
participate? 15 40% 22 60%
leader contacted? 32 86% 5 14%
attend seminar? 17  46% 20 54%
buy bin? 5 14% 32 86%
composting problems? 4 (4/15=26%) 11 (11/15=73%)
leader follow up? 11 (11/15=73%) 4(4/15=26%)
still composting? 13 (13/15=86%) 2(2/15=13%)

Qualitative Questions

Question

Why didn't participate?

lack of communication w/ leader 4 disability 2
too busy/too time-consuming 5 animals in pile 1
yard waste not compostable 1 composted on own 2
couldn't commit/attend seminar 5 out of town 1
yard too small 1 personal 1
Rate training seminar

great 12 mediocre 2

Use bin voucher? -4

People who were not formal participants in the program,

but composted on their own: 4

Participants’ comments:
1) need more focus on building own bins, less on types to buy 1

2)  cooperative purchasing/sharing bins for those without feaced yards 1
3) instruction should include how composting can be tidy 1
4) people should be able to participate even though their neighborhoods
weren't selected to be in program 1
5) had trouble using voucher at retailer 1
6) need more info on other composting products 1
7 need more leader contact 2



Comments on the best part of program:

good info was supplied

peopie siarted composting who never would have otherwise
provided alternative to throwing swff away

leader's BBQ was informal and encouraged discussion
meeting with neighbors was helpful to discuss experieaces

Comments on the worst part of program:

everything was too time-consuming
kitchen scraps smelled up house until special container was found
hard to get results from a low volume of material

Suggestions for improvement:

organize swapping network with neighbars to improve mixture
more detailed info for beginners including knowing when compost is done
try to increase participation

Comments on ways to make it easier for people to participate:

make program less time-consuming

advertise program more

leader should make personal visits to people's homes

bave meetings on weskends as well as weekdays

leader should follow up on those who don't attend first meeting

offer varied times for training seminar

provide info for those who don't want to attend training seminar but who want to compost
give people a contact person from the beginning

provide schedule of possible mesting times well in advance

give participants access to variety of composting materials

don't have meetings at confusing places like the University of Colorado
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FALLS TOWNSHIP LEAF COMPOST PROGRAM

1.0 DECLARATION OF PROGRAM

The Township of Fails Boarc of Sugervisers hereby estatiishes prase Ill c¢f the Falils
Township Recycling Plan to provice a curb side collection and compest progam for
resicential leaves within the bouncanes of the Township The Bcard's establishment
of this program demonstrates ther commitment to comply with the Gevernors initiative
to promcte recycling anc source recuclion of Pennsylvania's Sciic Waste under the
provisions of Act 101.

Begnning October 30, 1989, Falls Township will star: collecting leaves from resr
dences required to separate desicnated recyclables from their normal trash under
Falls Township Ordinance 180 subsecuon 3 (see attachment 1). This program will off-
set the promulgation of Act 101 sec.1502 (a) which prohibits Municipal Solid Waste
disposal facilities from accepting lea! waste for processing or disposai, other than com-
pesting, at their facilittes

Leaves will be collected and processed by Falls Township employees only. All leaves
that are collected will be transportec tc the Falls Township compost Facility or our des
ignated aiternate facility. The curec compost or humus will be disTitutec back to the
residents or other specific designated facilites the spring following coilection. Specific
collection routes, schedules, and csmpost facility operation regulations are further
contained in this manual.

2.0 COLLECTION METHODS

The collection methods employec by the Township for this program were mutuaily de-
veloped by the Public Works department, the Environmental department and the
Manager’s office. These methods are designed to achieve the following program
goals and objectives:

a.) The program must be easy for participating residents to foliow. This
will enhance the performance of the program overall, helping us to
meet our solid waste reduction objectives.

b.) The program must be carried out in an effident, professional and safe
manner at all imes. Meetings with workers representatives to gain
operators input is vitally important to successful program develop-.
ment. Periodic upcates to this manual wift reflect the changes and
development of our Program in order to achieve our goals and objec-
tives.



c.) Our collection methioas must take into consideraton the environment-
al integnty of our compost site and operations as well as the quality of
our final product. Collectors must ensure that items not intended for
the compos: pile are not picked up.

d.} Our collection methods are designed to ensure the protection
of our leaf collection and composting equipment and the personnel
who use them. Our collection machines can easily be damaged
when our reguiations are not foliowed properly. This can result in
increased cost for the Township and unnecessary delays on collec-
tion routes.

2.1 COLLECTION MACHINES

Falls Township will employ the use of the Giant Vac 6800-TR-20 Trailer Mounted Leat
Collecter vacuum machine as the method of the curbside collection. Five - twenty yard
collection machines have been purchased for this progcam. We will use three to four
men to man the operztion of the collectors - 1 driver, 1 hose operator and 1 to 2 men to
rake the leaves into pcsition Residents will be required to rake their leaves to the curb
side at specific times during the program. where the collection crews will use the vacu-
um unit for the picking up the leaves.

2.2 COLLECTION REGULATIONS

The residents includec in this program will be required to follow the collection regula-
tions set forth by the Township. These regulations will be prominently dispiayed at the
Tewnship Municipal Building and advertised in accordance with section 2.5 of this
manual. Enforcement of these regulations will be in accordance with Township
Crdnance 180 subsecion € (attachment 1).

These regulations are as follows:

a.) Residents will be required to rake ther leaves to the front of their yard
piling the leaves between the curbside and two (2) feetin from
the curb. The leaves should be placed at the curb earlier than one
week before pickup.

b.) Residents may NOT rake leaves into the street at any timel
This can cause; fire hazards when cars park on them; uncue traffic
hazards and siippery or icy conditions on road surfaces; and poten-
tial flooding conditions in the Township starm drains.

¢.) ONLY LEAVES are included in this program. The Township will

NOT accept grass clippings,_branches, brush, or any food, garbage
or yash.



¢} Leaf coiiecion ecuipmert wiil be in each secuon every other weex
aczorcing to the schecuie dstributed Collecucn machines will fol-
lcw the designated routes and will not return tc those se<uons uniil
Its nex: schedules mekud

e ) There wil be no curbside parking allowed in the secions sched-
uled for pickup between the hours of 7a.m. and S p.m.

f) Dailv scnedule changes and program information will be availabie by
calling :ne Township Information HOTLINE at 736-2210

2.3 COLLECTION ROUTES

Progam colleciicn routes and schecule dates have been posted and acvertised in ac-
cordance with secion 2 5 of this manuai The Township has been diviced into ten dit
ferent sections. two sectons for each of the five collection machines. Each section is
expected to take one week to complete Each machine will alternate between their
two sectuons every week from the siart of the progam until its completicn

The program will typically run from the end of October Through the end of
December

Each collection team will be required to keep in periodic contact with the
base station during the collection program. This is essential to achieving max-
imum efficiency during the colleccn period. Each team must check in with the
base at the following intervais: 1. When arriving at the collection site; 2.
When leaving the collection site to dump a load of leaves; 3. When arriv-
ing at the compost site; 4. When leaving the compost site; and 5. When
arriving back at the collection site

The Public Works clerk will prepare a dally bulletin which must be in the Manager's
Office by 8:30 a.m. the following day, describing the progress of work (sreets) complet-
ed and steets scheduled for the next day. This information will be integrated daily into
the announcementinformation HOTLINE by the Public Works Clerk. The Public Works
directer will use this information to make the necessary adjustments to collection
routes and schedules.

2.4 DESIGNATION OF COLLECTION PERIOD

The collection period will be determined each season by the Public Werks Director.
The beginning of the collection period will depend on weather conditions, scheduling
of other events, and other operational considerations. In any case, due and prop-
er notice will be given to the Township residents. The completion of the col-
lection period will more greatly depend upon weather conditions. The Director will al-



ways take inic considerzuon the safety of the collection teams and the protec-
tion of the collection equipment first.

2.5 PROGRAM PUBLIC NOTIFICATION

The srogram notificaticr: will be azcomplished by a variety of methods. There will two
sepz-ate notices placec in the Eucks County Ceurier Times, cur local newspaper, prior
to the start up of the collection period. Additionally, we have used various broadcast
mecz. fliers, posters anc posted notices at the Township Municipal Building

to make the public aware of our program. We have also set up an infor-
matcn HOTLINE to aic in this progam  The HOTLINE is an announcement machine
during business hours to give the public’ information on collection routes, regulations
and other recycling events. After hours the machine will be additionally equipped to
take messages.

Lastly, we have developed a Recycling Workshop Program for residents to ask ques-
tions. offer comments and generally learn about recycling. We have incorporated the
leat program into this acenda. Tnree work shops have been scheduled for 1988

and will be concucied by the Environmental Desartment.

2.6 DELIVERY TO COMPOST FACILITY

Each tuck load of leaves collected during the program will be delivered 1o the Falls
Township Compest Facility or a designated alternative facility.

When the collection team has filled the vacuum macnine anc is ready to depart the
collection site, radio checks must be made with the base station as per Section 2.3 of
this manual. At this ime 2 facility will be designated for the delivery of that truck load of
leaves.

When a collection aew is ariving at the compost facility, they must check their load
with the facility attendant. At all times the collection team is at the compost
facility they must comply with the operational and safety practices in
place at that facility. In the case of the Falls Township Faciity, the team must re-
main compliant with Chapters 3 and § of this manual.

3.0 COMPOST FACILITY OPERATIONS

At the inception of this progam in 1989, Falls Township successiully set forth to own,
operate and maintain a compost facility within its boundaries. The facility will be used
exclusively for the purpose of storage, cunng and distribution of vegetative material, in-
cluding residential leaves. garden residue, and chips shrubbery and tree trimmings.
This facility will not be used for composting grass chippings, sewage



sludge, or other solid or hazardous waste materials.

The faciity operations anc pracices are contained in the following secuons of this
chapter  All facility operancns shall mantain ccmpliance with the Pennsylvania
Department of Environmental Rescurces Municipal Waste Managemer: Regulations
under Section 281.2 of that coce

3.1 FACILITY DESCRIPTION

Falls Township has required ar approximate four ancd one half (4 1/2) a2 site located
on Tyburn Road east of Route 13 The stte lies behind three (3) currently occupiec in-
dustrial properties and adjacent to a Wamer Co. quarry lake. The property is bound by
the lake and berming to the Scuth and a natural berm and tree barrier to the West.
The composting operations will be conducted in a twe and one half (2 1/2) acre arez of
level ground with these bouncanes . There will be an office railer
and portable sanitary facilities located on site during the collection season.

3.2 COMPOST FACILITY OPERATOR

The compost facility will be operated and maintainec by the Township Public Works
Department. The Director of Public Works, hereafter called the Directer, or his de-
signee shall ensure that this faciity is in compliance with all Federal, State and local
regulations during the entre course of its operating life. The Director is empow-
ered to make any necessary changes in operating procedures or prac-
tices that he deems necessary to improve the safety, environmental in-
tegrity or efficiency of the operation of this facility within the boundary of
compliance so noted above. This manual will be updated periodically to reflect
these changes.

3.3 SITE SECURITY

The operating portion of this facility will be secured from vehicular entry during all non
operating hours. The site is naturally bounded on the South and West. The Township
will maintain a six foot high fencing on the property border securing the remaining two
sides of the site.

During operating hours an attendant will be on site to restrict unauthorized entry.
Only Falls Township vehicles shall be allowed to access this site at any
time. This site will be inspected once a week, or as determined by the Director, during
non operating periods.



3.4 OPERATING HOURS

This facility will be oper. for operztion during the leaf collection and the distribution of
compost periods only Tne only cther umes the site will be occupied are during per-
odic security and maintenance insoections and during the turning of the windrows.

A sign will be postec 2t the facility entance road and front gate showing the
Township’s name, adoess, telepnone numper, emergency phone number and facility
operating hours . Normal hours of operation during the collection
seascn will be from 7 AM to § P.M., Monday through Friday.

3.5 SITE OPERATORS

The facility will be manned by two operators during the periods of collection. The fa-
cility attendant will check in or accept deliveries to the facility from the coliection
teams. He will maintain a recorc of each delivery showing the time of arival, the
amount of the load, the vehicle number anc the time of departure. This daily record
will be turned in at the enc of the cperating cay to the Directer.

The windrow operator will mainiain the compost piles in accordance with Section
3.6 of this manual. It will be this operators responsibility to maintain the environmental
condtion of the facility and to perform quality control checks on the incoming material.
Any dscrepancies founc in the material received shall be reported to the Director,
Proper corective actions must be taken in accardance with Section 3.9 of this manual.

3.6 WINDROW AND COMPOST PILES

The facility shall utilize windrows or compest piles when stering or curing the leaf
waste on site. The windrow operater shall construct and maintain these piles to the
following specifications wrthin 2 days after acceptance at the fadility:

a) Compest piles or windrows shall be maintained to a dimension of
between six (6) and eight (8) feet in height and twelve (12) to sixteen
(16) feet in width.

b) Windrows shall be constructed perpendicular to the ground surface
contour,

c) At no time shall there be stored a greater volume than 3,000 cubic
yards of compost material per acre. The volume of material stored on
the site shall be measured every week, or as determined by the
Director, to ensure this conditon is met.

The wincrow operator shall also ensire that the moisture and sedimentaton and ero-



sicr. controls are mair:ained in accordance with Section 37 and 3 € during the con-
stJcucn and maintenance of the compost piles.

3.7 WATER SUPPLY

The facility is located aziacent t¢c a2 quarry lake to its South side. This will be the facili-
ty's principal source cf water for the compost operatons and emergency response.

A pertable pump and housing wili be utilized to deliver the water to the operation area.
The compost piles mus: be manizined at an optimum moistwre content during the cur-
ing penod (aporoximateiy 50%) The windrow operator will wet the compost piles
when turning the winarows in the curing 'season. Additional moisture content control
will be conducted under the supervision of the Directer.

3.8 SEDIMENTATION AND EROSION CONTROL

The facility shall maintzin the secimentation and ercsion control plan as submitted in
the Bucks County Soii and Conservation District appiication . The
Drrector shall submit any chance or updates to this plan to the appropriate agencies
when applicable.

3.9 FACILITY MAINTENANCE

The facility operators shall maintain the facility in a neat and orderly fashion during all
hours of operation. Daily checks must be made on the following areas:

a) Facility grouncs are to be checked for residual waste or dumping.
Any leaf waste which may have inadvertently blown from the opera-
ing area must be coilected.

b) The office trailer and sanitary faciiiies must be well maintained and
presentable. "Clean As You Go".

¢) All equipment should be properly stored and cleaned after use.

d) Landscaping and signs should be checked for damages. Report any
damages to the Director immediately.

e) The rcadway should be free of litter or frash. On muddy days, wash
down or tumn the stone drive.

Any long term maintenance problems should be reported to the Director.  This may in-
clude fence damage, rodent problems, drainage problems, water damage, vandalism,



etc.

3.9.1 RESIDUAL WASTE DISPOSAL

All resicual wasies will be separatec from compost area and propery disposed of at
the G R O.W.S Landifill on Bordentown Road in Momisville,

3.9.2 HAZARDOUS WASTE DISPCSAL

The oniy chemicals storec or entenng this tacility is the lime usec in the composting
process. In the event that an unknown or suspicious container or substance is found
during operation of the faciity, the facility operateor(s) must contact the Director and the
Environmental Officer immediately All operations should cease until the deter-
mination of safe conditions is made by the Director and Environmental
Officer. The Environmental Officer shall take the necessary steps to determine the
hazardous conditions and the apprepriate corective actions to emplcy. These may in-
clude, but is not limited tc. sampling and performing appropriate analyses, determina-
tion of best dispcsal metnocs, decontamination of contacted equipment, removal of as-
sodated contaminated soiis. notification of proper county. state or federal agencies,
and emergency response actions.

3.9.3 FUGITIVE DUST CONTROL

The faciity entrance and dump zreas have been prepared to control fugitive dust
emissions as outined in . .. Should these measures be insufficient, the fa-
cility operator(s) shall employ the aopropriate corrective actions designated by the
Directer to contol the fucitive dust emissions.

3.10 EMERGENCY RESPONSE

In the event of an emergency during cperating hours the faciity operator(s) shall im-
mediately notify the base station dispatcher, giving details of the incident. The dis-
patcher will then notify or enact the proper responding agency(ies) to the site.

After hours a 24 hour emergency number to our police dispatcher is posted at the front
of the facility. The police dispatch will in turn notify the proper responding units and
. notify the facilities emergency coordinator . Addtionally, the
Township has in place a Township wide Emergency Response Plan enacted under
Pennsylvania Community Right to Know and Emergency Response Program which
will be enactec by deciaration of an emergency.



3.11 ALTERNATE FACILITY

Falls Tcwnship has cesignated an alternate compost facility for its Leat Collection
Progam This Faciny will te utiized when the Townships Facility has reached capac
ity or has shut down for operatonal considerations.

Aternat2 Facility

Flemming Farm
Stony Hill Roac and Route 332
Lower Makefield Township

4.0 PROCESSING

The facility’'s function, when 1t is not receiving leaf waste, is to serve as a storage and
curing site - developing the leal waste deposited into a usable muich compost. The
compestng or curing season planned for this facility is approximately six (6) months.
During this time certain procedures must be followed to ensure the continued environ-
mental intearity of the facilny and amving at a quality compost product. These proce-
dures are outlined in the following sections of this Chapter.

4.1 TURNING FREQUENCY AND METHODS

The windrows at the facility will be turned approximately every six (6) to eight (8)
weeks as designated by the Director. Front end loaders and leaf machines will be
used to manipulate the winaows. Windrows will be turned from the side, with the op-
erator facing perpendicular to the length of the windrow, starting from the last row first,
tun the pile in a counter clockwise rotation until the whole length has been moved
back onto itself. Each subsequent row will be turned in the same maner. On the next
scheduled turn, rotate the pile clockwise and so one.

Periodically, the Director will visually inspect and monitor temperatwes of the
windrows to determine optimum tumning frequency.

4.2 DETERMINATION OF WATER APPLICATION

Water will be applied to the compost pile before the windrow is turned. Additional
water may be applied to the compost pile when unusual crcumstances are observed.
The Directer during his inspection of the facility shall determine the adequacy of the
compost moisture content.



4.3 LIME APPLICATION

The facility shall emzicy the acdition of lime to the compost pile (dunng curing only) for
use as ocor and environmental contols Lime will normally be applied after the
windrows have been turned Again under the supervision of the Director the addition
of lime can be more frequent. However, the lime is not to be over applied or
applied directly into a water source. The run off of the lime has ailso been ac-
Gressed in

4.4 FACILITY INSPECTION

The facility shall be inspected at least once a week, or as designated by the Director,
curing the curing period. Facility inspections shall note the condition of the compost
pile, the condition of the sediments and erosion control measures, site security, odor
control, site appearance and any items normally serviced and checked daily , Section
3.5. Any discepancies found by the operator shall immediately be reported to the
Directer. A log of {acility inspections will be kept by the Public Works Clerk.

4.5 CURING DURATION

The facility Director will ultimately determine the time of curing through his regular in-
spections The tygical durauon of the compost period will be approximately six (6)
months. The time will vary according to weather conditions, turning frequency, the
amount of compost, the moisture content, and size of the windrows.

4.6 PROPOSED DISTRIBUTION OF COMPOST

The compost product will be used in several dfferent ways depending upon the de-
mand for the procuct. At all times distribution will be supervised by
Township employees. Scheduled pick up days will be by the Director. We have
proposed the following avenues of distribution:

a) Compost will be distributed to any resident who wishes it. The com-
post facility will be opened two to three days a week for residents to
pick up the compost. There will be some product available in bags.
Others may take the compost out in bulk

b) Addtional mulch will be distributed into Township parks and rece-
ation areas.

¢) Nurseries or farms will be allowed to schecule pick ups with the
Township finally.



d) Left over compcst may be used at the landfill fer final ¢sver.

The compes: will be disTibuted at the site at no cest to the residents. except compost
taken in bags Other contraciors may be charged for cost expenaitures by the
Township for special ecuipment or operating hours.

5.0 SAFETY

All Falls Tewnship operations must be constructed in a safe and practical maner.
Safety is always our First Concen. Employees who do not observe our Safety
Pracuces ceate a hazard for all employees as well as themselves. Serious disci-

plinary actions will be taken against those caught violating the safety
practices outlined in this manual.

5.1 PERSONAL PROTECTIVEEQUIPMENT
All leat colleczers and facility operators will be issued the folicwing safety equipment:
iea. Hard hat
ipr. Ear muff protectors
1 pr. Safety goggles
1pr. Gloves
ipr. Latex over boots (rainy condition)

1 Leaf Program Manual

Employee Director

Employees will be expected to provide steel tipped salety shoes for
themselves. These must be worn at all times without exceptionl

All of the safety equipment above must be worn at all times (except katex boots) while
the leaf collection machinery or compost equipment is in cperation. The only ex-
ception of this rule is the driver of the collection machine who must not
wear ear muffs or goggles while operating the motor vehicle.



FOR MORE INFORMATION, CONTACT:

DEWY

OSCAR
{401) 277334 o
) (800) CLEANRI

Usnsvarsay of Rhode R1. Sold Waste
lslend Coopevsve Managenent
Eatenason Corporstion

1 (800) 448-1011 (401) 8314440

FURTHER READING
The Compists Book of Cempounting, by the staff of
Jo Press, E: PA.

(nganx Gardenmg, Rod
1978,

Let & Rot, The Home Gardencrs’ Gusds to Com-
posting by Stu Campbell, Garden Way Publshing,
Chalona, VT. 1973

How te Grew Mere Vegstables, by John Jeavons,
1on Speod Press, Barkzley, 1979,

Sameet Guide 6o Orgaske Gardealng, by the shiors
of Sunses Books, Manlo Park, 1974,

Organk Gardening, publishod monthly by Rodale
Press, Emman, PA.

Worms Eat My Garbage, by Mary Appelhof,
Fower Press, Kalamazoo, MI, 1982,

Home Compouting, Bulictn #83-13, by the
c C E Service, 1988,

v
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WHAT ABOUT BINS ?

Bins are not necessary, but can help large
piles siay neat. Use a single bin to hold the
compost, or use two or three and tum the
compost from one bin into the next as it ages.
All bins should allow access for tuming and
should have holes in the sides so air can
circulate into the pile. Bins can be made
from:

+ stakes and chicken wire |

* a garbage can with holes in the sides,
and no bottom

« cinder blocks (allow space between
blocks)

* old palicts or scrap wood

X & & 9
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Troubleshooting Common Problems

Sympiom  Problem Solution

Pichasabed Notenoughair Tumit

or. _ orlowet
[Centerofthe . Notenough  Moisteawhile —
pile is dry. waler, naning the pile.
Tompostis Yoosmill ~ Mixinmore
warm & damp materials.
in middle, but
nowhere else.
FCompon Fross ~Yoommall ~ — WMidbimare — —
1n winier. material in spring.
Pilcswoet:  Lackol Wi in grass, urea,
smelling,but  mtrogen. blood meal , etc.

won't heat up.

ang nreg c3

jusmaleue), MUIWUOIATT Jo satnredag
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Sampiaey ps dammr) vns o0

How do I start

BACKYARD
COMPOSTING?

Don't let my leaves
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WHAT IS COMPOSTING?

Composting 1s the biological break-
down of organic wasics hikc lcaves,
brush, grass clippings and even food
scraps into a soil-like product called
humus. Composting is a form of
recycling, retumning organic waste

=4

WHY SHOULD 1 COMPOST 7
Composting &t home:

 preserves landfuli space
% * saves waste coliection costs
* reduces disposal costs

Adding compost to your soil:

» improves soil structure

« helps retain moisture

* adds organic matter

* reduces the need for fertibizers
* helps regulate soil pH

* improves plant health

WHAT CAN | COMPOST? @

Any organic material will breakdown, but
nol everything belongs in your compost pile.

Do Use:
» leaves, grass clippings
* garden wastcs, weeds
* hedge trimmings
* manures from plant cating animals
» kitchen vegetable and fruit scraps
* tea leaves, coffeec grounds
* egg shells, hair, saw dust

Do NOT Use:
» discased plants
» plants which are toxic to other plants
(Ivy, English laurel, rhododendron)
* meats, fish or dairy products
» oily foods, fats or grease
* manures from meat-eating animals

HOW DO I COMPOST ? ;ﬁ

Your compost pile will be a litue"farm”,
teeming with "decomposers™-- bacteria,
fungi and worms. You must provide them
with food, wulenndlirlslheywmkn
break down your wastes into compost.

1.  Chooscalevel spot in your yard that
is near a water source and that receives
about equal amounts of sunlight lnd shlde
during the day.

2 Your wasies are the decomposers’
food. Place the materials in 2-6 lnchel
thick layers. Try to altemate “greens”
(food scraps, grass clippings, manure)
and “browns™ (leaves, straw, woody
material) to help balance the proporti r

of carbon and nitrogen. The ideal pile
size is 4 to 5 feet wide and high. An
occasional sprinkle of fertilizer, blood
meal or urea will speed the break down
by adding nitrogen, but it is not neces-
sary. Cutting or shredding the ingredients
helps speed the composting.

3 Now add water. The pile should be
kept moist but not soggy -- like a wrung-out
sponge. Slowly dripping water onto the pile
is the most effective watering method.

4,  Keep airin the pile by tuming and
"fluffing" the pile periodically —once a week
if possible, or whenever you can. Frequent
tuming speeds the composting.

5. As you have more materials, mix
them in or start a new pile.

THE RESULTS %

As the materials break down, heat is
generated. You may sec steam nsing

from the pile, especially when it is

'tumed. If your compost pile is pro-

perly prepared, containg no animal fats
and is tumed periodically, it will not
attract pests or create odors. Decom-

" position will be complete when the
compost is & rich dark brown color and

has broken down into small parucles.
Compost is ready 1o use after it has
cooled. You may screen the compost
and return unfinished materiai to the

HOW CAN 1 USE THE COMPOST?

* mix several inches of it into soil
before planting

* top dress lawns with a one-
quarter inch thick layer of composi

« work into top layers of soil
around established planis and
shrubs

* use up to 25% compost in
potting soil



NOTES FOR A
SHORT COURSE ON
PLANNING MUNICIPAL YARD WASTE
COMPOST PROJECTS

Developed by:

Michael Simpson, Tellus Institute
&
Betsy Loring, RIDEM

In Conjunction with the:
Rhode Island Department of Environmental Management

&
Rhode Island Solid Waste Management Corporation



WHY COMPOST LEAVES AND YARD WASTE?

* Avoid High Disposal Costs

* Preserve Disposal Capacity

* Reduce Landfill and Incinerator Pollution

* Recycle A Natural Organic Resource

* Produce Valuable Soil Amendment

P EN



WHAT IS COMPOSTING ?



COMPOSTING is a waste management option

which utilizes the natural process of biological
decomposition under controlled conditions to
produce a stable end-product.

COMPOST (the end-product) resembles a
darkened humus-like material which can be easily
and safely handled, stored and applied to land as a
valuable soil conditioner.



COMPOSTING: A Process of Aerobic
Decomposition

Composting occurs through the breakdown of organic
material by macro and micro organisms which require:

A2

The decomposition process needs adequate oxygen.

FOOD

The leaves and yard waste (organic material)
provides decomposers both energy (carbon molecules)
and building blocks (nitrogen molecules) for population
growth.

WATER

Decomposers needs water both for the assimilation
(in-take) of nutrients from the break-down of the organic
material and as a medium in which they live.



Leaf Particles with Proper Moisture

Thin film of
water adhering
to surface
of leaf particle

Leaf particle

Air pocket

Water held in

narrow spaces
between particles

Microbes live in thin film of water around leaf particles



PLANNING FOR A COMPOSTING PROGRAM

* Quantity of Material

* Collection

* Siting

* Equipment

* Staffing

* Public Education

* End Use



PROJECTED TIME LINE FOR IMPLEMENTING
LEAF AND YARD WASTE COMPOST

Task Season

Determine leal volume S———t—
Idenuly siie end use and

composting method

Determine personnel

equipment needs

Budgecl *
Design and pcrmih %

C()llhll’llCl SilC e
Train Dﬁﬁ(mnl‘l [ - e

Begin operations

Fall Winter Spring Summer Fall

Source (Connecticut DEP, 1989)




ESTIMATING QUANTITY OF MATERIALS

*  Existing records of seasonal fluctuation, can
provide a reasonably accurate quantity of
leaves in the fall that are collected.

*  Based on national (EPA) figures, leaves and
yard waste comprise 18% of municipal solid
waste (MSW). Leaves, by themselves,
comprise 6% of the MSW stream. In the fall,
leaves can make up to 30 - 50% of the volume
of MSW in suburban areas.

*  Based on studies of several communities
throughout the U.S. composting leaves,
collected leaves can range from 50 to 200
cubic yards per curb mile.



ESTIMATING COMPOST PAD SIZE

For every 4000 to 5000 cubic yards of leaves delivered,
approximately one acre will be required. This will
depend somewhat on the level of operation, such as
frequency of turning. Areas for buffers to sensitive
neighbors, access into and out of the site, curing, as well as
storage for compost and equipment are additional.

One can assume 6 1/2 cubic yards for each ton of leaves
(300 pounds/ cubic yard). However this ratio can VARY
GREATLY depending upon the amount of yard waste,
moisture, sand and grit that are present or whether the
leaves were shredded of compacted prior to delivery to the
composting area.

The composting pad, at a minimum, should be sized to
accept the amount of material that is to be deposited,
composted and removed within one year.

|2



INCLUDE SPACE FOR:

Buffers, Drainage Ditches, Swales, etc.

Roads

Drop-Off Area(s)

Mixing, Shredding, De-bagging, Screening

Curing, Compost Storage

Equipment Storage, Workers' Shelter

(Slower Composting)
» (Future Expansion)

» (Additional Materials: grass, brush)

N
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Average and Peak On Site Volumes
Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Total on Site

Oct [ 5,000 0 400 500 600 700 800 0 0 8,000 Oct
Nov 2,500 10,000 400 400 500 600 700 0 0 15100 Nov
Dec 2,250 5,000 0 400 400 500 600 0 0 9,150 Dec
Jan 2,000 4,500 0 0 400 400 500 0 0 7,800 Jan
Feb 1,750 4,000 0 0 0 400 400 0 0 6550 Feb
Mar 1,500 3,500 0 0 0] 2000 400 0 0 7,400 Mar
Apr 1,250 3,000 0 0 0 1000{ 2000 0 0 7,250 Apr
May 1,000 2500 0 0 0 900 1000] 2000 0 7,400 May
Jun 1,000 2,000 0 0 0 800 900 1000} 2000 7,700 hm
Jul 1,000 2,000 0 0 0O 700 800 900 1000} 2000 8,400 Jul
Aug 1,000 2,000 0 0 0 600 700 800 900 1000 0 7,000 Aug
Sep 1,000 2,000 0 0 "0 500 600 700 800 900 0 0] 6,500 Sep
Annual total 25000 100% of total incoming material

Monthly average 8188 33% of total incoming material

Peak month 15100 60% of total incoming material

Numbers in boxes like this: | 500} = fresh incoming loads.

Numbers below boxed figures represent reductions due to decay of material.

Numbersin ilalics indicate compost remaining from prior seasons
Add numbers across rows to learn total cubic yards on site in any given month.

Oct total cubic yards = 5,000(new) + 400(prior) + 500(prior) + 600(prior) + 700(prior) +800(prior) = 8,000



<l

Average and Peak On Site Tonnages

Oct Nov Dec Jan Feb Mar Apr May Jun Jjul  Aug Sep Tolal on Site

Oct | 1,000 0 200 220 240 260 280 0 0 2200 Oct
Nov 800} 2,000 200 200 220 240 260 0 0 3,920 Nov
Dec 750 1,600 0 200 200 220 240 0 0 3,210 Dec
Jan 700 1,500 0 0 200 200 220 0 0 2,820 Jan
Feb 650 1,400 0 0 0 200 200 0 0 2450 Feb
Mar 600 1,300 0 0 0 400 200 0 0 2,500 Mar
Apr 550 1,200 0 0 0 320 400 0 0 2470 Apr
May 500 1,100 0 0 0 300 320] 400 0 2620 May
Jun 500 1,000 0 0 0 280 300 320{ 400 2,800 Jun
Jul 500 1,000 0 0 0 260 280 300 320] 400 3,060 Jul
Aug 500 1,000 0 0 0 240 260 280 300 320 0 2,900 Aug
Sep 500 1,000 0 0 0 220 240 260 280 300 0 0} 2800 Sep
Annual total 5,000 100% of total incoming material

Monthly average 2,813 56% of total incoming material

Peak month 3920 78% of total incoming material

Numbers in boxes like this: | 500| = fresh incoming loads.

Numbers below boxed figures represent reductions due to decay of material.

Numbersin italics indicate compost remaining from prior seasons

Add numbers across rows to learn total cubic yards on site in any given month.

Oct total tonnage = 1,000(new) + 200(prior) + 220(prior) + 240(prior) + 260(prior) +280(prior) = 2,200




SITE CONSTRAINTS

NEIGHBORS

WELLS

WET SOILS (wetlands)

EXCESSIVELY PERMEABLE SOIL

FLOOD PLAINS

SURFACE WATER

GROUND WATER

BEDROCK

PREVIOUS WASTE DISPOSAL SITE

I+



SITE PROBLEMS:

» Correctable (money can be issue):

- grade, pad, drainage
- buffers, security

e Rule Out Site:

- wetlands, coastal or fresh water
- landfill

e "Coin Toss":

- politics (site ownership, etc.)
- NIMBY (neighbors)

15~



SITE EVALUATION ASSISTANCE:

DEM/ Environmental Coordination

RISWMC

USDA/ Soil Conservation Service

Local

Conservation Commission
Planning Commission
Land Use Plan Committee

Town " Old Timer'/ " Oral Historian"

G



OTHER SITE OPTIONS:

Alter Operations:

- seasonal site
- small site

Several Small Sites

Regional Site

Private Compost Project:

- farm
- nursery
- landscaper

|7



COMPOST PAD DESIGN

DESIGN PAD TO AVOID STANDING WATER.

DESIGN PAD TO SUPPORT MACHINERY FOR
ALL SEASONS OF THE YEAR.

Proper pad design and construction is an
essential first step for avoiding future problems
from nuisance conditions (odor) and/or
environmental impact (run-off or erosion).



POSSIBLE PAD MATERIALS

 Existing Subsoil
« Gravel, Crusted Stone, Bank Run Gravel
« Clean, Recycled Demolition (non-organic)

» Recycled Stone from Water Projects

/9



Generic Site Plan
to Control Run-off

RUNOFF SHOULD BE DIVERTED TO APPROPRIATE
METHODS OF TREATMENT.

V-
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*

*

*

COLLECTION METHODS

Drop-off collection
- residential and/or

- commercial

Bulk (loose) collection
- streets only and/or

- residential lawn leaves

Bagged collection
- plastic bags with debagging or

- biodegradable paper bags

3



DROP-OFF

 Permanent or Temporary (mobile)
« Low Participation, Usually

» Can Be Back-Up to Curbside Program

Quick to Set Up

Inexpensive

Good Start for Phased-In Program

Can Take Landscapers

Must be Staffed



BAG OPTIONS

e "Regular" Plastic:

- ""cheap"( $.15 - .35), familiar

- quick start-up of collection system

- clear preferred

- requires de-bagging by hand or machine
(Coventry: 8 workers x 8 hrs/day x 10 wks;

$15/ton)

e Paper:
- no de-bagging
- bags can be expensive ($.30 -.50)
- purchase and distribution planning needed
- shredding or extra watering/turning may
be needed

- "Degradable" Plastic:

heavy metals in colored inks & plastic

cost similar to paper
must be shredded
screening required
jury still out

e "Biosheet"
- cost similar to paper
- sales/distribution planning needed
- should be easy for homeowner & town
- unknown operational track record



RECOMMENDED DE-BAGGING METHOD
(Plastic Bags)

Bag Windrow

| u| u 0O Workers
¢ N Bag/Trash Collector

1. Leaves must be removed from bags within two weeks of collection to
avoid "pickling the bags.

2. Windrow of bags should be no higher than four feet, so that workers can
easily reach bags.

3. Debaggers should work aglong the face of the pile, not at the ends.

4. The best bag-ripping tools are the hands; knives are quickly lost in leaf
piles.

5. One worker should constantly walk behind debaggers, removing empty
bags and other contaminants. Bags are quickly covered by loose leaves and
lost if not removed promptly.

6. When leaves are knee or hip-deep, the debaggers should clear the area,
while leaves are watered and then pushed asside by a front-end loader.

41



BULK COLLECTION OPTIONS

* (Street Sweepers)

e YVacuum Truck or Trailer

* Front-End Loader & Trucks

* Loader with "Claw'" and Trucks
e "Homemade System:

- Dumpster "Dustpan' and Plow
- Leaf "Buncher"

27



<tmw NORCIR'S

“"Your Single Source for Recycling Equipment”

(201) 297-1101
FAX: (201) 297-8129
R.D.NOQ. 4, BOX 451, NORTH BRUNSWICK, N.J. 08302

MODEL 520M -+ MODEL 820M

FIG. 1

The CLAW operates like two open hands that tight-
ly grasp loose materials and bulky objects. The
embraced material can be lifted cleanly from the
surface and placed into a rear loading packers
hopper or a dump truck.

Figure 1: The CLAW advancing in the
“open” position.

Figure 22 The CLAW encircling and
undercutting a pile.

Figure 3: The CLAW has enclosed the
pile and will cleanly pick itup

8



BULK VS DEGRADABLE BAG

BULK

parking ban

more contaminants
""mess" in street, danger
to kids, fire risk

simple -- just rake

may need special
collection equipment

BAG

bag ordinance

more turning/watering/
shredding

cost of bags

bagging "familiar"

usually need packer
(rear-loader)

29



COVENTRY PAPER BAG LESSONS

Back-Up Drop-Off Very Helpful

Purchase & Distribution Planning:

- Town vs Stores
- Storage, Handling, Logistics
- Price

Price of Bag an Incentive for Home Composting-

Watch Qut for Election Years

Complaints Quieted by:
- Drop-Off
- Free Compost
- Free Bags for Seniors

Areas for Improved Education:
- How to Use Bag Fully
- True Cost of Using Bag
- Leaves Not a "Donation':
Keep Home if You Can



CHOOSING A COLLECTION SYSTEM

« Hauling Contract/Union
e Contamination
« Participation
e Incentive for Home Composting
» Compatibility
- with refuse collection system
- with existing ordinances
- with geography/population density
« Equipment Availability
e Impact on Site Operations
« Economics

* Scheduling:

- at least 3 per house, Nov. - mid Dec.
- drop-off--weekend hours important

e Planning Timeframe



EQUIPMENT NEEDS

MATERIAL MOVEMENT

TURNING (aeration/mixing)

WATERING

SCREENING

MONITORING



STAFF

* A municipal scale composting operation
requires "dedicated” staff.

*  Staff availability and performance will make a
difference between a successful project and a series

of potential nuisance and/or environmental problems.

*  The staff needs to understand both the material
with which they are working and the process by
which this material is made into compost.

*  Back-up personnel is recommended for those
who have direct responsibility for compost
operations.

33



STAFF RESPONSIBILITIES CAN INCLUDE:

*  COLLECTION

*  DEPOSITION

*  COMBINING/TURNING

*  MONITORING/RECORD KEEPING

*  QUALITY CONTROL

*  FINAL PROCESSING

*  DISTRIBUTION

34



EDUCATION NEEDED FOR:

» Site Neighbors
e Citizen Advisory Committee
» Town/City Council:

- site use/lease

- equipment use/lease/purchase
- ordinance(s)

- budget

Local Retailers (Bags)

Kids (Safety)

Leaf Generators

- Public
- Commercial

Follow Up-- Say Thank You!

« Compost Distribution/Sale

35



PUBLIC EDUCATION

Master Composter Strategy

Community meetings/organizations

Schools

Knowledgeable staff at transfer and/or
disposal site

Flyer/Brochure Mailings

Tax/Water Bill Inclosures

TV and Radio

Newspaper

Posters/Signs
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COMPOST END USE

COMPOST IS VALUABLE AS A MULCH, SOIL
AMENDMENT AND TOPSOIL SUBSTITUTE.

POTENTIAL COMPOST USERS INCLUDE:

BULK USERS PROCESSORS RETAIL/WHOLESALE

Landfill cover Fertilizer contractors Garden centers
Land reclamation Fertilizer manufacturers Landscapers
Parks Home gardeners
Cemeteries Topsoil
Highway maintenance

Schools

Nurseries

Greenhouses

Sod Farmers

Orchards

Forestry Projects



COMPOST’s BENEFIT TO
SOIL CONDITIONS

IMPROVED SOIL AGGREGATION

IMPROVED WATER INFILTRATION

IMPROVED WATER RETENTION

IMPROVED FERTILIZER RETENTION & RELEASE

IMPROVED SOIL POROSITY

IMPROVED SOIL AERATION

DECREASED SOIL CRUSTING
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PERMITING

e Local:

- Zoning

- Conservation

- Land Use Plans

- Fire Codes

- Department Which "Owns" the Site

 State:
- DEM Registration
- (Freshwater Wetlands)
- ( Air & Hazardous Materials)
- (CRMO)

» Federal:

- (Army Corps of Engineers)
- (EPA - Superfund)

N
k\



BUDGET

o Costs:

equipment (existing & new)

personnel (planning, collection, site operation)
supplies (bags, signs etc.)

public education ( ads, fliers, etc.)

collection

site preparation

- site operation

lab testing

« Revenues/Benefits:

(source reduction from backyard composting)
avoided disposal costs

avoided transportation

refuse collection savings

compost value

tip fee/sticker fee
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Temperature Measurement Technique

Thermometer

_\‘
Z \ f1 /3 Height

YWindrow

Take temperature of bottom third of windrow,where
temperatures will go down first, as oxygen is depleted



Turning Procedure

(

/ \
/ \

AT

TURNING NOT ONLY AERATES THZ PILE BUT ALSO ALLOWS
PROPER MIXING. TO ENSURE THAT WINDRCW IS MIXED THOROUGHLY,
EACH COMPOST PILEZ SHOULD BE TURNED TWICE IN THE SAME DIRZC-
TION. TURNING TWICT IN THIS MANNER WILL ALLOW THOSEZ LEAVES
ON THE OUTSIDE OF THE PILE TO BE MIXID INTO THI CENTER OF
TEZ WINDROW, WEI3Z MICRO-ORGANIMS CAN CAN BREAK DOWN THIS
MATEZRTAL. IF F30PIR MINING DOES NOT OCCUR, DECCMSCSITION CF
TET LTAVES WIZI ES SLCWID, AS SUCH,MATZRIAL MAY NZZD TO RIMAIN
ON THZ CCMSOSTING PAD FOX AN ADDITIINAL AMOUNT CF TIME.
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SAY .. .
MONITORING DATA SHEET

Data ccilecizd bv: Yar_ Menx

Weather Information (Suany, rain, &2}

Wind direction (frcm Nor:heast, Soutl, etc.)

Air Temperature: *F Time of dav:

Site Observaton Commests (Water zcnéing, dusi, eic.)

Windrow Moisture {"Hand squesze™ test observation) circiedtem:  Neads moisiure  Sacsiactory  Zxcess

Qdor (circle item): None Minimal Scang
Windrow temperature Temnperature Observadion. 'F |
measurement location:

Windrow QObservation (Se= Sketch Beiow) '

I N

|
|
l
I

|
|
l
!
l

—_——

— i e | e | e | e—

Diagram

Actions Taken (turped windrow, graded, e:c.):

:2: Connecucut DED, 1989.



GRASS and GREEN WASTE
COMPOSTING

Grass and other green waste should be mixed with
leaves at a ratio of three parts leaves for one part green
waste.

In order to avoid potential odor from the composting of
green wastes, the materials need to be mixed thoroughly.
If odors appear, increase the ratio to five parts leaves for
one part green waste.

If a large volume of green waste is being deposited, build
windrows on top of four to six inches of wood chips,
carefully monitor temperatures, and turn piles frequently.

Grass and green waste can also be composted with
chipped or shredded brush. This combination must be
mixed thoroughly and may require a longer period on the
compost pad before a stable product is formed.



TROUBLE SHOOTING

ODOR

RUN-OFF

EROSION

DUST

FIRE

VECTORS

LITTER

ASPERGILLUS FUMIGATUS



TROUBLE SHOOTING: ODOR

SITING: Provide an adequate buffer

Locate sites down wind of sensitive adjacent uses

DESIGN: Place windrows down the slope rather than across
(perpendicular to) slope

Place windrows on a properly designed pad so as
to ensure water movement away from piles

OPERATION:
Build windrows to proper height and shape

Leaf and yard wastes should be mixed thoroughly
and built into windrows propmtly

Maintain proper temperatures, moisture and oxygen
content

Turn piles based on temperature and moisture
monitoring

Time piles turnings to coincide with favorable wind
conditions

Monitor incoming waste to limit the amount of
petrescible material incorporated into windrows



SITING:

DESIGN:

TROUBLE SHOOTING:EROSION

Avoid sites in close proximity of surface waters
Avoid steep slopes

Choose a site with moderately permeable soils

Grade the site properly, preferably with a 2-3% slope

Retain as much vegetation as possible when
clearing the site

Design access and on-site roads properly

Use diversion ditches and baled hay to contain run-
off during and after site construction

s



TROUBLE SHOOTING: DUST

SITING: Provide adequate buffer between the operation and
sensitive land uses

Locate the site downwind of sensitive uses

DESIGN: Construct access roads with improved surfaces

OPERATIONS:
Maintain proper moisture content in the windrows

Periodically, wet unimproved surfaces during
episodes of extended dry weather

¥7



TROUBLE SHOOTING: RUN-OFF

SITING: Comply with Rhode Island Wetland Regulations
Avoid sites adjacent to lakes, rivers, streams, and
reservoirs
Avoid sites where high water table is less than 4 feet
from the surface
Avoid steep slopes
Avoid both poorly drained and excessively
permeable soils
Avoid sites where bedrock is near to surface

DESIGN: Design pads to divert run-off from compost and
curing piles
Design pad so run-off does not move off-site and
impact adjacent waters or land

OPERATION:

To limit the amount of contaminants, such as heavy
metals, which could end up in the run-off, avoid
material deposited at the compost site which is
collected by street sweepers

Plan for prompt disposable of non-compostable
material



SITING:

DESIGN:

TROUBLE SHOOTING: FIRE

Site near hydrant or fire pond for use by fire
equipment

Access and on-site roads should be designed to
support fire equipment

Design enough space around and between
windrows for fire equipment access

Control access to site in order to avoid vandalism

OPERATION:

Properly moisten leaves before building of windrows

Avoid smoking in areas of deposition and
composting pad

Avoid backing delivery trucks with hot exhausts into
deposited leaves

S|



TROUBLE SHOOTING: VECTORS

OPERATION:
Maintain an effective composting process

Properly mix and promptly create windrows of the
incoming material

Promptly remove and properly dispose putrescibles
that have been mixed with the incoming leaves and

yard waste
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SITING:

DESIGN:

TROUBLE SHOOTING: LITTER
(Blowing Leaves)

Provide an adequate buffer zone

Locate site downwind from sensitive land uses

Retain perimeter vegetation or design berms to act
as wind screen

Install simple fence or screen, e.g. snow fencing, to
limit movement of leaves off-site

Control access to site to avoid illegal dumping

OPERATION:

Form leaves and yard waste into windrows
immediately

Ensure leaves are of proper moisture content

Regularly collect litter from fences or tree line
barriers and along roadways
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TROUBLE SHOOTING:
ASPERGILLUS FUMIGATUS

OPERATION:

Adequate wetting and minimum disturbance of
windrows

Screen job candidates, who plan to be at the
composting site for allergic reactions



-

Worksheet: Deriving Peak and Average On Site Volume Faclors

‘Total On

Oct Nav Dec Jan ¥eb Mar Apr May Jun Jul Aug S Sl
oct too [ 025____ 025____ 025____ 025 0.30 040____ 0S5____ 070__ —_—
Nov070 ____ 100 ) 025____ 025____ 095 0.25 03 ____ 040____ O0S5___ __
Dec0S5____ 070 __ 100 ] 025____ 0295 0.25 0.25 030 040 ____  _ __
Jan0do___ oss___ o70____ 100[__] 0.25 025 025 ____ 026____ 030____  ___
Feb0O30___ ©040____ 085S 0.70 100 [ 0D25___ 025 025 025 _ _
Mar025___ 030____ 040 0.565 0.70 oo ] 025 __ _ 025_____ 025 _ }
Apr025____ 025____ D30 0.40 0.55 o70___ 100 [ ] 025_____ 025 _ .

May 025___ 026____ 026___ 030 0.40 065_____ o070____ 100 ] 025 __ i

Jun025____ 025____ 025 0.26 0.30 040____ o055___ o70____ too[ ] o
Jul025____ 025___ 0325 0.26 0.25 030____ 040____ 0S5 0.70 100 [} L
Aug025____ 025____ D25 0.26 025____ 026____ 030____ 040 0.55 o70____ 100 ] L
Sp025____ 025____ 026 025 025____ 025___ 025____ 030 0.40 0.55 0.70 100 ] ___

a) Annual total incoming cubic yards
c) Monthly average on-site volume (b/12)

) Pecak monith on-site volume (select highest in last column)

b) Sum of lotals (total of all in last column)
d) Average volume factor {c/a)

N Peak volume factor {e/u)

Instructions

2

(%]

CET~NC e

For cach month enter the expected incoming cubic yards Into the box In the worksheel.
For cach non-zero month, fill in the colunn by nmltiplylng the amount recetved by the volume reduction Lucton 1o the lelt ol cach space.
i shows the volume reduction history of malerial reccived (n each month,

. Add up the on-slte cuble yurds ucross the mw and enter the tetal In the right hand columa Yo zow know the total nct vohue of matetial

on site fur cach month, no imalter when it was secelved
Culculate the annual total incoming by ndding up all the entries in the boxes and enter the resull in o).
Add the on-site tolils in the right column. “Tlis means nothing by flsclf; it will be used next (o calavilate the average vohane on site Enter this in h)

. Calculale Lhe aversge on site by dividing ltem b} by 12, Enter this in ¢).

Caleulate the average volumie factor by dividing ltem ¢) by a). Enter this in d).
Fined the largest number in the on-slie total coluinn; this 1s the peak month.  Enter this in ¢).
Calculate the peak volume factor by dividing the peak month voluine by the annual wtal. divide ¢ by af; enter result inf)



NOTES FOR A
SHORT COURSE ON
OPERATING MUNICIPAL YARD WASTE
COMPOST PROJECTS

Developed by:

Michael Simpson, Tellus Institute
&
Betsy Loring, RI DEM

In Conjunction with the:
Rhode Island Department of Environmental Management

&
Rhode Island Solid Waste Management Corporation



WHY COMPOST LEAVES AND YARD WASTE?
* Avoid High Disposal Costs
* Preserve Disposal Capacity
* Reduce Landfill and Incinerator Pollution

* Recycle A Natural Organic Resource

* Produce Valuable Soil Amendment



WHAT IS COMPOSTING ?

AN



COMPOSTING is a waste management option

which utilizes the natural process of biological
decomposition under controlled conditions to
produce a stable end-product,

COMPOST (the end-product) resembles a

darkened humus-like material which can be easily
and safely handled, stored and applied to land as a
valuable soil conditioner.

£



COMPOSTING: A Process of Aerobic
Decomposition

Composting occurs through the breakdown of organic
material by macro and micro organisms which require:

AlIR

The decomposition process needs adequate oxygen.

FOOD

The leaves and yard waste (organic material)
provides decomposers both energy (carbon molecules)
and building blocks (nitrogen molecules) for population
growth.

WATER

Decomposers needs water both for the assimilation
(in-take) of nutrients from the break-down of the organic
material and as a medium in which they live.



Leaf Particles with Proper Moisture

Thin film of
water adhering
to surface

of leaf particle

Leaf particle

Air pocket

Water held in S
narrow spaces SRR
between particles

Microbes live in thin film of water around leaf particles



PLANNING FOR A COMPOSTING PROGRAM

* Quantity of Material
* Collection

* Siting

* Equipment

* Staffing

* Public Education

* End Use



PROJECTED TIME LINE FOR IMIPLEMENTING
LEAF AND YARD WASTE COMPOST

Task

Determine leal volume ——-L'
Idenmify site end use and
compaosting method

Determine personnel
equipment needs

Season

Budget

Design and permits --_-_T-—-

Construct site

Train personnel

*

Begin operations —l——

Fall Winter Spring Summer Fall

Source (Conneclicut DEP, 1989)




COLLECTION METHODS

*  Drop-off collection
- residential and/or

- commercial

*  Bulk (loose) collection
- streets only and/or

- residential lawn leaves

*  Bagged collection
- plastic bags with debagging or

- biodegradable paper bags



ESTIMATING QUANTITY OF MATERIALS

%

Existing records of seasonal fluctuation, can
provide a reasonably accurate quantity of
leaves in the fall that are collected.

Based on national (EPA) figures, leaves and
yard waste comprise 18% of municipal solid
waste (MSW). Leaves, by themselves,
comprise 6% of the MSW stream. In the fall,
leaves can make up to 30 - 50% of the volume

of MSW in suburban areas.

Based on studies of several communities

throughout the U.S. composting leaves,
collected leaves can range from 50 to 200

cubic yards per curb mile.



ESTIMATING COMPOST PAD SIZE

For every 4000 to 5000 cubic yards of leaves delivered,
approximately one acre will be required. This will
depend somewhat on the level of operation, such as
frequency of turning. Areas for buffers to sensitive
neighbors, access into and out of the site, curing, as well as
storage for compost and equipment are additional.

One can assume 6 1/2 cubic yards for each ton of leaves
(300 pounds/ cubic yard). However this ratio can VARY
GREATLY depending upon the amount of yard waste,
moisture, sand and grit that are present or whether the
leaves were shredded of compacted prior to delivery to the
composting area.

The composting pad, at a minimum, should be sized to

accept the amount of material that is to be deposited,
composted and removed within one year.

A



INCLUDE SPACE FOR:

Buffers, Drainage Ditches, Swales, etc.

Roads

Drop-Off Area(s)

Mixing, Shredding, De-bagging, Screening

Curing, Compost Storage

Equipment Storage, Workers' Shelter

(Slower Composting)
e (Future Expansion)

» (Additional Materials: grass, brush)

(A&



Average and I'cak On Site Volumes

8,000
15,100
9,150
7,800
6,550
7,400
7,250
7,400
7,700
8,400
7,000

Aug Sep Toatal on Site

Oct
Nov
Dec
Jan
I'eb
Mar
Apr
May
Jun
Jul
Aug

Oct Nov Dec Jan Feb Mar Apr May hm Jul
Oct [ 5,000 0 400 500 600 700 800 O O Oct
Nov 25001 10,000 400 400 500 600 700 0 0
Dec 2,250 5,000 0 400 400 500 600 0 0
Jan 2,000 4,500 0 0 400 400 500 0 0
Feb 1,750 4,000 0 0 0 400 400 0 0
Mar 1,500 3,500 0 0 0f 2000 400 0 0
Apr 1,250 3,000 0 0 0 1000] 2000 0 0
May 1,000 2,500 0 0 0 900 1000 2000 0
Jun 1,000 2,000 0 0 0 800 900 1000f 2000
Jul 1,000 2,000 0 0 0 700 800 900 1000} 2000
Aug 1,000 2,000 0 0 0 600 700 800 900 1000 0
Sep 1,000 2,000 0 0 0 500 600 700 800 900 0 0

Annual total
Monthly average
Peak month

Numbers in boxes like this:

500

25000 100% of total incoming material
8188 33% of total incoming material
15100 60% of total incoming material

= fresh incoming loads.

Numbers below boxed figures represent reductions due to decay of material.

Numbers in ilalics

indicate compost remaining from prior seasons

Add numbers across rows to learn total cubic yards on site in any given month.
Oct total cubic yards = 5,000(new) + 400(prior) + 500(prior) + 600(prior) + 700(prior) +800(prior) = 8,000

6,500

Sep



Average and Peak On Site Tonnages

Apr May hm Jul Aug Sep Total on Site

Oct [ 1,000 0 200 220 240 260 280 0 0 2200 Oci
Nov _ 800] 2,000 200 200 220 240 260 0 0 3920 Nov
Dec - 750 1,600 0 200 200 220 240 0 0 3210 Dec
Jan 700 1,500 of o 200 200 220 0 0 2820 Jan

Feb 650 1,400 0 o o0 200 200 0 0 2450 Feb
Mar 600 1,300 o o0 o 400 200 0 0 2,500 Mar
Apr 550 1,200 0 o0 0 320[ 400 0 0 2470 Apr
May 500 1,100 0 0 0 300 32| 400 0 2620 May
Jun 500 1,000 0 0 0 28 300 320 400 2,800 Jim

Jul 500 1,000 0 0 0 260 280 300 320 400 3,060 Jul

Aug 500 1,000 0 0 O 240 260 280 300 320 0 2,900 Aug
Sep 500 1,000 0 0 0 220 240 260 280 300 0f 0] 2800 Sep

Annual total

Monthly average
Peak month

5,000 100% of total incoming material
2,813 56% of total incoming material
3,920 78% of total incoming material

Numbers in boxes like this: | 500} = fresh incoming loads.

Numbers below boxed figures represent reductions due to decay of material.

Numbersin italics indicate compost remaining from prior seasons

Add numbers across rows to learn total cubic yards on site in any given month.

Oct total tonnage = 1,000(new) + 200(prior) + 220(prior) + 240(prior) + 260(prior) +280(prior) = 2,200




SITE CONSTRAINTS

NEIGHBORS

WELLS

WET SOILS (wetlands)
EXCESSIVELY PERMEABLE SOIL
FLOOD PLAINS

SURFACE WATER

GROUND WATER

BEDROCK

PREVIOUS WASTE DISPOSAL SITE

3



COMPOST PAD DESIGN

DESIGN PAD TO AVOID STANDING WATER.

DESIGN PAD TO SUPPORT MACHINERY FOR
ALL SEASONS OF THE YEAR.

Proper pad design and construction is an
essential first step for avoiding future problems
from nuisance conditions (odor) and/or
environmental impact (run-off or erosion).

| o



POSSIBLE PAD MATERIALS

« Existing Subsoil
» Gravel, Crusted Stone, Bank Run Gravel
o Clean, Recycled Demolition (non-organic)

* Recycled Stone from Water Projects

/7



Generic Site Plan
to Control Run-off

RUNQFF SHQULD BZ DIVZRTED TO APPRCPRIATE
METHODS QOF TREATMENT.
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EQUIPMENT NEEDS

MATERIAL MOVEMENT

TURNING (aeration/mixing)

WATERING

SCREENING

MONITORING



STAFF

* A municipal scale composting operation
requires "dedicated” staff.

*  Staff availability and performance will make a
difference between a successful project and a series

of potential nuisance and/or environmental problems.

*  The staff needs to understand both the material
with which they are working and the process by
which this material is made into compost.

*  Back-up personnel is recommended for those
who have direct responsibility for compost
operations.



STAFF RESPONSIBILITIES CAN INCLUDE:

*  COLLECTION

* DEPOSITION

*  COMBINING/TURNING

*  MONITORING/RECORD KEEPING
*  QUALITY CONTROL

*  FINAL PROCESSING

* DISTRIBUTION

t\)



PUBLIC EDUCATION

Master Composter Strategy
Community meetings/organizations

Schools

Knowledgeable staff at transfer and/or
disposal site

Flyer/Brochure Mailings
Tax/Water Bill Inclosures
TV and Radio
Newspaper

Posters/Signs

24



COMPOSTING: MANAGED PROCESS

PROCESS STEPS:

Collection
Delivery

Pre-Process (optional)

Pile Formation
Decomposition Pile Combining Temp Monitoring
File Turning

Curing
_ ]

Shredding/Screening (optional)

Marketing (end use)

7 .
e
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INITIAL WINDROW SPACING

Slope # 23%

WR WR 2 WR ] WR ¢

»|e— Windiows —=| 7’|~ Windrows —o{e—

LY

b = =

-+ 0 ;:«— Windrows —v| z'|<-— Windrows —vl‘
vy in wadih vaey 0 widih vary 10 wadih 2ty 10 wudih
according sccording sccarding sccording
10 haight 10 haight 10 hesght 10 heignt

Source (Connecticut DEP, 1989)

20




COMBINING

COMBINE TO INSULATE PILES

COMBINE TO FREE UP PAD SPACE FOR NEW
DEPOSITION

PILE BREAKDOWN

BREAK DOWN PILE DUE TO OVERHEATING

BREAK DOWN PILE DUE TO .COMPACTION



Turning Procedure

]
.

(

TURNZNG NOT ONLY AERATES THE PILE BUT ALSO ALLOWS
PROPER MIXING. TO ENSURE THAT WINDROW IS MIXED THOROUGHLY,
EACH COMBOST PILZ SHOULD BE TURNED TWICE IN THE SAME DIREC-
TION. TURNING TWICE IN THIS MAVNER WILL ALLOW THOSE LEAVES
ON TEE CUTSIDE OF TEE PILE TO BE MIXED INTO THE CENTEIR OF
THEZ WINDROW, WEZ2EZ MICRO-ORGANIMS CAN CAN BREAX DOWN THIS

MATZZIAL. IF FROPIR MIXING DOES NOT OCCUR, DECOMFQSITION CF
THZ LIAVES WILL

inZ I-% BS SLOWID, AS SUCH, MATERIAL MAY NEZD TO RIMAIN
ON TZZI CIMPOSTING PAD FOR AN ADDITIINAL AMOUNT OF TIMZ.

A



Temperatures and Organisms in an
Active Compost Windrow

—. Mesophils

} Thermophils

The inside of the windrow is well insulated, and holds

heat that thermophils (warm temperature microorganisms)
need to live.



Temperature Measurement Technique

Thermemeter

_\'
f \ I1 /3 Height

Yindrow

Take temperature of bottom third of windrow,where
temperatures will go down first, as oxygen is depleted



KEEPING RECORDS

TEMPERATURE: By keeping records of

temperature, the operator can see a trend or a
general rate at which the decomposition process is
moving. This will allow the operator to take the
appropriate steps to both ensure an ongoing active
decomposition process and avoid potential nuisance
or environmental problems.

Thus, temperature should be recorded twice a week
in the early stages of windrow decomposition. Each
windrow should be monitored at locations
approximately 50 to 75 feet apart.

(1)



