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This public service report is a result of the concern of the DIinois Governor, State 
Legislature, and &he Public for the magnitude of the solid waste problem in Dlinois. The 
concern led to the passa,e of dle IllinOis Solid Waste Management Act of 1986. One result 
of this Act was the creation of the University of Dlinois Center (or Solid Waste 
Management and Researeh. The Office of TeclmoJolY Transfer (Om is part of this 
Center. One ofOlTs IDW1S of transfening techno~ is the publication of public service 
reports which <:Ontain discussions of important topics m solid waste managemenL 

Funding (or this public service report was provided by the Dlinois Department of 
~ and Natural Resources (IOEHR). Office oT Solid Waste and Renewable Resources. 
The \'Jews expressed in this repon do nOC necessarily reflect the policy of the IDENR. orr 
would like to acknowledge the thoughtful review provided by Mr. Thomas R. Halbach, 
Assistant Stare Specialist. Water Quality and Waste Management. University of Minnesola 
Extension Service. 

Copies of this repon are available through the Office of TccbnoJogy Transfer (MJC 
922), School of Public Health, The University of Illinois at Chicago. Box 6998. Chicago. 
Dlinois 60680, telephone 312·996-6927. 
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Summary 

In order to extend the life of municipal solid waste (MSW) landfills and help 

tninimize future costs associated with waste disposal in IDinois, the state legislature banned 
the landfill disposal of landscape wastes starting July I, 1990. Landscape waste (yard 

waste) includes grass. shrubbeJy cuttings. leaves. tree limbs and other malerials. Yard 
waste constitutes about 20% of the MSW stream by weight 

This rcpon d.iscuues experiences from some mandatory and pilot yard waste 
coll~oo and oomposting programs. with the intent of better infonning illinois 

municipalities. The following yard waste programs provided information for this Rpon! 

Barrington and Urbana, Dlinois; Anoka. Carver. Dakota and WashingtOn Counties. 
Minnesota; and Madison, Wisconsin. 

An economical and effective method of yard waste management for the generator 
and municipality alike is 10 utilize the yard waste produced on·site. Grass can be mulched 

into lawns rather than collected. Grass, leaves and sof' brush can be composted in bins or 
piles. Brush and prunings can be ground or Wedded and used as ground cover. 
Homeowners may utiliu the services of a local waste hauler or transpon their yard waste to 
a compose or drop-off site themselves. While yard waste pick-up at curb side may typically 

cost $1 per bag. transportins yard waste to I compost site and debaJ8i.ns may cost 1 St per 

bas· 
A common concern reganJing mWlicipal ).w WUIC COO1p4»t is nutrient and 

contaminant conlenl. Results of compost analysts programs in Minnesout, New York and 
Oregon lndkale that meta1 and pe$f.ldde concentrations tie either below cktection limits or 
below aUowable conLlmlnant 1lmJts. Produet specllkadons (or COI11pOSt have been 
developed by the MinnelOta Dep.ar1menl ofTranspolWion. 

An ahemadve t.o yard waste cOO'Irostine is the land spreading of leavn and gnls, 
(without composting) on crop land. Although &he IlHnob EPA dOCl nOl require. pennit 
(or (ann land application of yard Waste, guideUnel. are available. Application of l~ve5 IUld 

8JUI CO (ann land adds orpnlc maner to the IOU II mlnlmal COlt and reduce, wind ero$ion. 
A primary aspect of leaf Ippl~ is the Jupp1ementaJ nhrogm rcqulnd for depldadon of 
Jeave. and pllnl powlh. Leave. have been the primary yard waue 'S'pUed beau~ of the 

large amounts,eneraled in the lall when open (ann land " .va1lablc (or 'preadlng. 
• While a number or IrNI arc udllzln.lInd 'I"IdlnJ of ya.rd WISlC 10 Rducc ImdftU 

un,e. fcw lie "$tarehlns the'acceptable ,.Ies of Jajld tppUcatJon. Projects In Wlsconstn, 
Mlnnesot., and Ne'" York are discussed. The blgell problem Wln,lO rllw been 
IJndJna I more dmc:dficiCllt mt4hod of Jpradws kay", LaI application 11lC1 have 



.ranted 60m 1010 50 tons per acre and nitrogen applic.aioa rates ha\'e ranged from SO to 

300 pounds per acre. 0w:ral1. it was concluded from Ibese projc:as Ihat the effecr of leaf 
application on com yield may be dcpendmt on the supplemental nilrogen applied. 
Additional RSearch is D«t":SSIr)' to detennine abe dl'ect or kaf and nitrogen application rates 

on crop yield and soil Leaf application did not incJQse mew \!Onraminants in soU or plant 
tissue. The cocaJ costs o( running a fuD scale land spreading program ~ less than that of 
nmning a (uD scale composting program (e.g.. $17/100 venus SUlton in Anoka CoWlty. 
Minnesota). 
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In order 10 ~ Ihe life of municipal solid waste (MSW) landfills and minimiz.c 
future costS associated wilh waste disposal in Illinois, the state legislature enacted 

legislation banninllhe landftJl disposal of landscape wastes swUng July I. 1990. 

Landscape waste (yani waste) is defmoo as -all acammlaliOllS of grass or shrubbery 

cutDng!~.leaves. uee limbs and other materials acaunuJated as the result of the care of 

lawns, shrubbery, vines and trees" [IEPA, 1990]. The specific provisions of the law 

(Section 22.22 of the 1990 DJinois Environmental Protection Act) are as follows: 

•. No pe1'S:On may knowingly mix landscape wasle that is intended for coUection or for 
disposal II • lAndfill whh any other municipal waste. 

b. No person max kno~ngly put landscape waste into a container intended for 
collection or CUSpOSaI at a Jandfall. unless such container is biodegradable. 

c. No owner or operator of a saniwy landfill shall accept landscape wasle for fmal 
disposal, except that 'andsca~ waste separated from municipal waste may be 
accepted by. saniwy landfill if (1) the landfall provides and Jl11inlains (or that 
purpose separate landscape waste com~:t facilities and composts all landscape 
was&e and (2) the com~ waste is util' • by the operators of the landftJl or by 
lOy other person. as ~ 0( the final vegelltive cover for the landfill or for such 
Olher u~s as .oil coriditiuolnl materiAl. . 

J.1 YllTdW4S1e GtlJUari01l 

Yard waste is one of &.be Witst Jingle components of the MSW stream in the 
United StaleS, JeCmd In wei"" ptfUDI only 10 paper and paperboard products (fable )·1). 
In the sprin, and taU seuons yard WU~ can comprise up to 4S" of the total waste stream 
destined (or • landfill (Mkhipn DNR. 1989). The annual U.S. yard wasle discards for 
J986 were eJdmaled It 28,3 miUlon COlli, w.~ lhe amount forecast to rise 1032.0 million 
toni by 2000 [Franklin Auoclalci. 1988}. There arc large variations in yard waste 
Jeneradon from one community CO the nc,,' due 10 101 size. turf mowing heights. forest 
deMity and disposal options. Th;e average generation rate' for yard W:Ule from Jinglc 
family households ase 1000 Ibtlyw (or eras' and peen veeetalive Wille and ~ lbslyear 
lor leave. and brush (JUtnois ENR. 1989. and Mlchlgan DNR. 1989). Depending on the 
ImOUnc or compKcion.1he def •• it)' of kaves f.s between 200 and 450 lbJ/ydl and the.. 
den,l" of .... II bcIwcen 3!SO and!K)() JbJlycS3lYuDeY. 1988) • 
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• Purchase a mulching lawn mower whicb v.111 mulch grass acceptably at the nonnal 
rate of lawn CIIe maintenance.. 

• aackyard compost as much as possible the grass and shrubbery trinunings. leaves 
and soft-bodied plant materials collected each YeM. 

• Transpon the yard waste to a local, usually municipally organized. drop-off site on 
. an as-needed basis (typically no fee or a reduced fee is assessed for using drop-off 

sites). 

• Transpon the yard waste to a composting facility on an as-needed basis (typically 
no fee or a reduced fee is charged, as with a drop-off site). 

• Utilize me curb 5ide collection services of the local waste hauler or pubUc works 
depanmcnt (for a fee). . 

• Utilize abe maintenance and collection services of a landscaping company (Cor a 
fee). 

Table 1·2 Recommended Mowing He;ghrs o/LAwns {Allen and While, and Gass, 1990} 

Grass Type 

Kentucky bluegrass: 
(MoSl Ofinois Lawns) 

Common varieties 

Recommended Mowing Heigh, 
anchesl 

(such as Aquilla, Monopoly, 
;, ;'., Nassau, Newpon, Nugget, Park, 

Ram I, Rugby, Sydspon, Touchdown) 

Jrnprovtd varieties 
. (included in most sod; 

most varieties nollisted above) 

fine fescue grasses 

Tall fescue grasses 

PereMlaJ ryegras5 

Bluegrass/fescue mixture 

BluegrasJ/rycplS mlxture 

Bentpus 
• 

ZoYJiasrass 

-- ' .. '" . ., 

liP 

3 

2.21/2 

2 .. 21/2 

1 .. 2 

11h· 21/2 

1 .. 2 

'h,. 3/~ 
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1. Introduction 

In order to cXleDd the life of municipal solid waste (MSW) landfills and minimize 
(uture costS associated with waste disposal in Illinois, the state legislature enacted 
legislation banning the landflll disposal of landscape wastes starting July 1. 1990. 

Landscape waste (yard waste) is defUled as "all accumulations of grass or shrubbery 
cuttings, leaves, tree limbs and other materials accumulated as the result of the care of 
bwns. shrubbery, vines and trees" [IEPA, 1990]. The specific provisions of the law 
(Section 22.22 of the 1990 nlinois Environmental Protection Act) are as follows: 

•. No person may knowingly mix landscape waste that is intended for collection or for 
disposal at a tandfiU with any other municipal waste. 

b. No person may knowingly put landscape waste into a container intended for 
collection or disposal at a JammU, unless such container is biodegradable. 

c. No owner or operator of a sanitary landfill shall accept landscape waste for fUlal 
disposal, el(ccpt that landscape waste separated from municipal waste may be 
accepted by a smitary landfill if (l) the landfUi provides and maintains for that 
purpose separate landscape waste composting facilities and composts aU landscape 
wasce and (2) the composted waste is utilized. by the operators of the landflll or by 
any other person. as pan of the final vegetative cover for the landfill or for such 
other uses as soil conditioninl material. 

1.1 YardWasteGtnuadon 
Yard waste is one of &he waest single components of the MSW stream in the 

United States. second in weight pen:cnt only to paper and pa .. ~d products (fable 1-1). 

In the spring and (all seasons yard waste can comprise up to 45% of the total waste stream 
destined for a landfill [Michigan DNa. 1989). The annual U.S. yard waste discards for 
1986 were estimated at 28.3 million cons. with me amount forecast to rise to 32.0 million 
tons by 2000 [Franklin Associates. 1988). There arc large variations in yard waste 
aeneration from one community to the next due to lot size. turf mowing heights. forest 

density and disposal options. The average generation rates for yard waste from single 

family households are 1000 lbs1yea.r for pass and pun vegetative waste and SOO Ibs/year 
(or leaves and brush [IlJinois ENR, 1989, IJld Michigan DNR. 1989]. Depending on the 
amount of compaction, the den.ity of leaves Is between 200 and 450 lbslyd3 and the 
den,ity of JI'IIS is between 350 and 500 Ibslyd3 [Yesney, 1988] • 
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TDb/e-]·} ~~ oftM M~lpal Waste Stretlm in 1986/Franklin Assodares, 

MaJer/Q1 Million Tons Discarded Percent o/Waste Stream 

Paper and paperboard 50.1 35.6 

Yard wastes 28.3 20.1 

Food wastes 12.6 8.9 
Metals 12.6 8.9 
Glass 11.8 8.4 

Plastics 10.3 7.3 

Wood 5.8 4.1 
Rubber and leather 3.9 2.8 

Textiles 2.8 2.0 

MisceUaneous orpnics 2.6 1.8 

Other 0.1 0.1 

Tow 140.8 100.0 

1.2 Yard Waste Disposal Options 
Since there is no mJuirement as to which governing bodies must coordinate the 

diversion of yard waste from Jandfl.lls, the coordination is left to the municipal waste 
haulers, public depanmcn&s, privace enterprises, homeowners and individuals which 
interface with or dispose of yard waste ia lOme way. Government agencies, Cooperative 
Extension Services and consultants in all pans of the countty where yard waste bans arc 
caJdng effect are placing primary emphasis on the "leave it on the lawn" or "backyard 
compostingtl approach to handlin, yard wasce, Home management is the most cost 
effective way for homeowners and for municipallcles to divert yard waste from area 
JMdf1Jls. The (oJlowins RAU1a1 options for home management of yard waste exist: 

• Cut grass frequently enough with the exisdng lawn mower to mulch the grass 
trimmings into the lawn. A rute of thumb to follow is mow often cnou,b 10 ahat no 
more than 1/3 of &he vertical ~I hcilhc is "moved with each mowing and that 
clipping' are no more than 1 in length, For example, l(the desired height is 2", 
cut the JrIlSs wben it Is no more than 3" high. Recommended mowln, hei,hlS for a 
variet)' of grass types are provided in Table 1·2, It should be noted that Jeaving 
~Upp~niS from diseased Jawns is not recommended. 
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Table -J.J ContpOIIelUS o/tM Municipal Waste Streom in 19M/Franllin Assodtlles, 
1988} -

Since there is no requirement as to which governing bodies must coordinate the 

diversion of yard waste from landfllls, the coordination is left to the mwJicipal waste 
haulers, public departments, private enterprises, homeowners and individuals which 
interface whh or dispose of yard wasrc ill some way. Government agencies, Cooperative 
Extension Services and consultants in all pans of the country where yard waste bans arc 
taking effect are placing primary emphasis on the "leave it on the lawn" or "backyard 
composling" approach to handlina yard wasle. Home management is the most cost 
effective way for homeowners and (or municipalides to diven yard waste from area 
JMdf111s. The following IWllal options for home management of yard waste exist: 

• Cut arass frequently enough with the existing lawn mower to mulch the grass 
trinUnlng5 into &he lawn. A rute of thumb to (o)Jow is mow often cnou,b 10 ahat no 
more than 1/3 of che vertical ~I heJ,ht is removed with each mowing and that 
cUpplngs are no more than 1 in Jength.Fot example, if the desired height Is 2", 
cut the ~s when It is no more than 3" blgh. Recommended mowing heights for a 
varlety or grass types are provided in TabJe 1·2. It should be noled that leaving 
jJjpp~nls from dJSeased lawns is not recommended. 
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• Purchase a mmching lawn mower which wiU mulch jraSsacc.eptably at the normal 
rate of lawn care maintenance. . . . 

• aackyard compost as much as possible the grass and shrubbeIy trimmings. leaves 
and soft-bodied plant materials collr.cted each year. 

• Transpon the yard waste to a local. usually municipally organized. drop-off site on 
. an as-needed basis (typically no fee or a reduced fee is assessed for using drop-off 

sites). 

• Transpon the yard waste to a composting facility on an as-needed basis (typically 
no fee or a reduced fee is charged. as with a drop-off site). 

• Utilize the curb side collection services of the local waste hauler or pubUc works 
~~~ru~a~. . 

• Utiliu the maintenance and collection seMCCS of a landscaping company (for a 
fee). 

Table /-2 Recommended Mowing Heights o/Lawns [Allen and White, and Gass, 1990) 

GT/US Type 

Kentucky bluegrass: 
(Most Dfinois Lawns) 

Common varieties 

Recommended Mowing Height 
(inches) 

(such as Aquilla, Monopoly. 
: Nassau. Newport. Nugget. Park, 

Ram I, Rugby, Sydsport. Touchdown) 

Improved varieties 
(included in most sod; 
most varielies not listed a_bove) 

fine (rscue grasses 

Tall fescue grasses 

PereMiaJ ryegrass 

BJuegrasS/fescue mixture 

BJuegrass/ryegrass mixture 

Bentpss 
• 

Zoysiagrass 
PI 

3 

2.21/2 

2.21/2 

1 ·2 

. 1112. 21/2 

bl 
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1bc latter (our opd<)ns. to. certain extent, will be utilized by individuals for 
disposing of excess bYes, tree limbs. shrubbery cuttings and grass even if home yard 
waste management (the first three options) is practiced. Public departments providing 
landscape manai.emenl programs (or parks; parkways, roadsides, golf courses, forest 
preserves. recreational areas, gardens and arbor programs may utilize similar ~tional 
options: 

• Maximize the amount of grass trimmings left in place through adequate maintenance 
and mulching mowers. a practice which h frequently perfonned for twf in the 
above areas. 

• Chip soft-bodied plant material (bush trimmings) and brush fer use and easier 
decomposition. 

• Chip tree limbs for use by the public and parks as a ground cover for pathways. 
gardens and unimproved road grades. 

• Split healthy large tree limbs and trunks for use by the public as fuewood. and 
lamifiU di~ wood. 

• Compost leaves. grass. and chipped wood collected. 

• Contract out for composting yard waste or land spreading of leaves and grass on 
fannJand. . 

Because public and private municipal waste haulers are the groups which ultimately 

must comply with the yard waste landfill ban, the), must coUect yard waste separately from 
'MSW ('I' nOl coUCC1 it at aU. Haulers must either arra.'ge a management and operation 
propam for. or pay for the disposal of. landscape waste coUeeted. The effectiveness of a 
yard waste coJlcetion program can be mea5w-ed through the amount of fo~ign matter 
(MSW) in the yard waste coUected. The ultimate resull of collection will be the comPOSling 
or direct land application of leaves. grass and soft bodied plant malCriaJ. Smaller panicles 
of wood waste may also be composted. but overall must be managed separately from mor:c 
readily degradable yard waste materials. 

J.J Illinois In/o171UJl/(m on Composling and Home Yard Waste Management 
The ntinoJs Department of Energy and Natural Resources (ENR) has published a 

number of documents describing different compostina techniques and practices. how to 
develop markets (or compost, estimating the cost of. compost program and practicing 
home yan! waste manasemenL The reader is ern.:ouraged co refer to the following free 

• • 
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publications to infmn and help rnuni.cipalitics; businesses and homeowners initiate 
composling in their area: .. ." .. ' ..... ' 

• Management Strategies for Landscape Waste: Collection. Composting. 
Marketing 

Revised September, 1989 n.ENR/RR-89/09 70 pp. 

• Landscape Waste Compost: Distribution and Marketing Strategies for 
Centralized Municipal Composting Operations 

Printed March. 1989 . ll..ENR/RR-89/02 41 pr· 

• Pennit Requirements {or Setting Up a Yard/Landscape Waste Composting 
~on 

UNRJRR-89ftJl 2pp. 

• Solid Waste Management Programs and Services 
ILENRIRR~89/05 2 pp. 

• A Homeowner's Guide to Recycling Yard Wastes (available in bulk) 
Printed August, 1989 ILENRlRR·89/03 4 pp. 

• Economics and Feasibility o( Co-Composling Solid Waste in McHenry County 
Printed July, 1987 ILENR/RE-EA-87-12 265 pp. 

Illinois ENR publications may be requested by phone at (800) 252·8955 (Dlinois only). or 
by writing to Dlinois ENR, Office of Solid Waste and Renewable Resources, 325 W. 
Adams Street, Springfield, Illinois, 62704. 

The DJinois Environmental Protection Agency also makes available the foUowing 
material to assist in identifying yard waste composting legislation and pennitting required 

for a yud waste campost t:he: 

• Instructions for Application foc Permit to Develop and Operate a Composting 
FacUlty (or Landscape Waste (LJlC·PA12) . 

Revised November, 1989 4 pp. 

• Landscape Waste Composting: Legislation and Permit Requirements 
Printed November, 1999 5 pp. 

• AppUcation (or Permit to Develop and Operate a Compostlng Facility (or 
Landscape Waste (LPCPA12) 

Revised November. 1989 4 pp. 

The University of DllnolJ Cooperative E"rension Service provides valuabJe 
infonnatJon and guideUnes ~8ardlng home lawn management through its network of 

countl'aenlS. It hu pubUshed a 12 page newsp.pt.l' OR home yard waste managemcnl 
aided "Home, Yard & Owcn Today," printed In Marth. 1990 (available in bulk (rom 
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county extension offices). Tbe service also maintains a biblioppby on yard waste. 
fertilizers, compostinS apd tuif management. available upon request. 

1.4 YaTd Waste Bans 
Altbough there are many voluntary yard waste diversion programs across the 

country. there are few which arc mandated by legislation (Table 1-3). lllinois is a leader in 
enacting a state wide yard waste ban (effective 7/1/90). preceded only by New Jersey 
(effective 4/88 for the faU leal collection season only and effective 8/89 for yur round 
separation), whose law bans me landfllling and incineration of leaves only, and the District 
of Columbia whicb requires residential separation of yard waste from MSW (effective 
4/89). The 7-county area making up metropolitan Minneapolis-SL Paul, MiMesota also 
enacted a ban on the landfilling or incineration of any type of yard waste, effective 1190. 
with the rest of the state to follow by 1192. Other Slales which bave enacled future yard 
waste bans include Iowa (effective 1191), Wisconsin (effecdve 1193) and Pennsylvania 
(effective 9/90). 

In Dlinois there were no counties wbich initiated mandatory yard waSle separation 
prior to the effective date of the state Jaw. Three municipalities did begin voluntary 
programs with reJarivc success: the Village of Banington (mid-1988).lhe City of 
Urbana/Champajgn County (mid-1987) and Springfield (lale 1988). 

J.j Yard Waste C()mpost Sile Regular/onJ 

Composting yard waste has been recognized as a simple, cost-effective way to 
diven a large portion of the MSW stteam from being landfLIled. The Winols EPA has 
establisbed a (onnal pennitting process to ensure yard waste compost operations lneet 
mInimum requirements. Sites which conduce Jandscape waste composting for landscape 
waste ,enerated within the sile (such as golf courses, parks. arborelums or lardens), and 
which also store and apply the same material on-she, arc not required to obtain a compOs I 
facilley pennie from the stale of illinois. The minimum compost siting m)uiremenls for 
nUnoJs and for some similar states with exlstlng yard waite programs are provided in Table 
J~4, The re(Juirements provided for Wisconsin and New leney are for composting 
operadons wbJch take in Jess than 20.000 yd3 annuaUy. As can be seen from the table. 
New Jersey has the most specific (.lthough not the suiclest in all cases) requirements for 
operadna a (leaf) compost she. 

Some stales have set up more expedited pennit processes for compostins siles • 
• MiMefota for example. has a "pennil-by·ruJc" arrangement whh compost shes, mcanlnglf 

you follow the rule •• you arc pennlltcd. Tho S",IC pennitdnS agency {Mfnncwta l)oUution 
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Table 1-3 Yard Waste Restrictions Effective Prior IOlhe Illinois YardWasteUrw 

Ana " Dt:IM 
Effective 

Eau Oaire County. 4/88 
Wi5consin a 

Dane County, 
Wisconsin' 

1/89 

Sauk County, 1189 
Wisconsin' 

Outagamie County. 4/89 
Wiic;onsin a. b 

Ponage County 6189 
Wisconsin" , 

Sew Jersey d. e 8189 

Disoictof 
Columbia f. 8 

~tinnesota h 

Illinois i 

10189 

1/90 

7/90 

a, Wisconsin DNR, 1989 
b. Rundquist, 1990 
e, Stemple, 1990 
d. Olenn, 1989 

Restriction Y ardWaste Included 

Prohibits disposal in landfill grass, leaves. non-woody 
for 7 weeks each spring &. fall garden material 

Prohibits disposal in county 
landfills year round 

Prohibits disposal in county 
landfill year round 

Prohibils disposal in county 
landfill year JOUnd 

Prohibits disposal in county 
landfill year round 

Prohibits clisposaJ in landfills 
and incineralion year round 
& requires source separation 
&. coUection system 

Requires residential so\ucc 
separation of YW year round 

Prohibits disposal In Jandfills 
&. lndnttllion year round 
(Of' 7 couflty Minneapolis! 
SI. Paulan.'a 

Prohibits disposal in landfills 
year round _ 

grass. leaves. garden 
debris. brosh. wood 

grass. leaves, brush < 6" 
diameter 

grass. leaves. garden 
debris, pronings < 6" 
diameter 

grass, leaves. brush. 
pronings < 6" 
diameter 

1eav~s 

grass, leaves. pronings 
hedge cUppings 

pass. leaves. pronings. 
prden material 

grass. leaves. shrubbery. 
IfCC limbs . 

f. MJsner. 1989 
J. Bullock, 1990 
h. Wlnh. 1989 

e. New Jersey Public Law 1981, Chaplcr 102 
l. Illinois EPA. 1990 

, 
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Table 1-4 YllTd Waste Compost Site PemUr Re,warWns 

Dlinois Wisconsina New Jersey a. b 

waRpn Rdmire to IVace, SrgwJy IVell 
Must be 200' from a 1000' from a supply None . 
polable well . wen 

Outside a 10 yr. 
floodplain or 
fJoodproofed 

200' from a residence 

LocaRon Belqd\'e Ig Flood Plain 
qutside a floodplain None 

S.tJlQ!mian Distances 
1000' from lake, pond or 150' {rom a 
flowage" no adverse residence to 
impact on surface water. windrows 
wetlands or critical 
habitats 

5' from a water cable 300' from river or stream SO' (rom propeny 

Manage runoff 
&Jeachate 

Describe the 
operation (or 
appropriate dust 
"Odor control 
rneasun:J 

1000' from highway or 
pubUc park unlc$S 
screened 

10.000' fromje'" 
5.000' (rom piscon 
engine airport 

line to windrows 

8.unQ8and Leachacc 
No detriment to Manage JUnoff; 
aroundw8ter prevent ponding 

DUJC. OdtJr and, fialsc 
Maintain hazardous Operation shall 
air emJsslons no, resule in 
below regs. and delectable odors 
maintain combustible off· site in areas 
sases <25% of LEL e of human u5el 
except by desian occupancy 

Minnesota 

None 

Outside ~ 100 
yr. floodplain 

None 

Manage runoff 
" leachate 

Odors shall not 
excec.d limits 
spec; fled in pzm.s 
7005.0900 10 
7ooS.1400 

~saibe noise 
concrol measure. 
for shredding, 
chippin,,, 

None NoilC shalJ not Nono 
exceed llale limits 

similar 14P" 

at sUlToundJn. 
propcny lines 

• 
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TobIe 14 Yard Waste Compost Siu PmnlI ReguIDtiollf (Continued) 

DJinois 

Describe co.nroJ 
o(noncomp
posaabIe waste 

Litdt opeRIing 
hOUTI 

:>escribe mgt. 

" cerrninatitm procedures, 
record keeping 

Annually rcpon 
1On~,e received 

Qpmufons 
Describe de~ 
ofnoncompostable 
WaiCC 

Describe oper
!lional practices 

None 

New Jersey a. b 

3500 yd3/acre 
ma.Umwn 
applkadcn 

Fence of( K«SS 
~ receive leaves 
only with 
opencor JR5enl; 
limil operating hours 

Describe location & 
"oJumetric capacities 
ofllUS. drainage 

Separation of site 
from adjacent propeny 
through visual 
vegculive buffer 

Adequate WIler 
supply &. fire 
fighting eqpL 

Use approved 
melhOO for 
compostinS 

Grade m.a prior 
10 composting 

Surface access co 
aile .s necesW)' 

A nend ccmposc 
counc 

Re·ceni(y orillnal Annual 
fUin, &, operadons "pon 
annually 

I. ',ennia rtqu1temcnlS lor JI.e'lCC~dnl Jes. than 20.000 yd) unuaJlv. 
b, ~~.~ If:!'1 permit rules (or Jeal compostlns only (New Jene'l DEli. 1989b). 
,. Mff/t'tl ~pJcnive Umh 
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CGIdr01 A~) aut be JJO!ifkd by the opaaIOroflhe site prior £0 ~ol 

activilies. "J'hc ftOtiCtc:IIioa mu.R iacfude the fldBty Jocadon and its design C"'padry.1bc 
JWDe, addres., aDd phone numbu of tbt contact pet5OD.ihe l)'PC of "'''$Ie ftClCi\-ed,. and abe 
imer.ded disuibuooo or lhe fWsbcd p-odoct (MPCA. J 989]. If the compost site does DOl 

operaae in 1ft ettVironmeatally sound manntr.lhm the OFtator must go Ihrougb a full sile 
pe:nnildn, proem.. U$inl, the pmnit·by·ru!e method.. $OOlC basic rule,s such as opmtioi 
in an aerobic (ashioo. havin, runoff ~ aDd min, an annU.ll fq'OI1llC the only 

JUideliMf, New Jeney. II lUte WMIe oompost s;iu~s run a.s large as J SO.<XX» yet! of le.a\'e:. 
per year. tw sa up an exptdikd miew proc:us (01 compose Ates which ",iU take in Jess 

than 20.000 yd) annually. nul type or si~ ret'ti\'e$ no l«MkIJ ",ic'" from the Nt'" 
Jtn.ey Depanmrnr of EnvfIonmenlll ProImion. Normally. a lite penni, prooen iI.ke,$ 

.00.., • year, "'ilh euminadon of fresh Wiler runoff. water rcsourtes. cnctOlchment and 

peen IC'R$ cncumbcnnMt (ute of public "autio.n. eofIterVltion or open space areu for 
,pu.rpo6U 0Ibu &han &heir lnJtndcd use). 

':\ 
(. ~"1.6 YtJI'd Wasle I..IJnd Awl/cOlion Rtgultuions 
~ The SlICC of DtiDOls does 001 require a ","mil (or &he 'pplication of landscape waste 

orcompoHCd Iandape WUf.e •• llJM)mic rales (UUnob EPA. 1989). 'T'he lUinob EPA 
docs ruommend Ihe folJov.in,.roon.5 be liken (or propet a.ncI we l.and applic:ation: J) 

."alyz.e &he maIUiaJ 10 be lard Jpad (or nurrients lu..iI as nitrcgen and phospborus. 2) 

4lew1op • vroper 'W1f.wJoo rate IhrooJh coosulutWn .-rhh an lpoftOmi,,_ and 3) do not 

tJ(<<Cd the nuoWm RqUimntnli of 1M nop borin, pown irA ma.intain rcconI, on cou.I 
atre,ce rovm40 .pp.kation rJte and mafaUJ lI\&1)'i~$ (KtUtr. i990). New JtfWy allows 
faciJhlH pa(onuJl" land tppUcadon 0( k'VfJ (fmn:d Itaf mukhing) ~l(empdf)l' from 
bein. pmnlued u • Ju( tomJK»tin, radlil)' pnwkkd Ibc (oI!o'Ain,l requul"'m'nu arc mec 
(New Jersey DEP. 1989,): 

• UJ\'tS J'I.IlI bt: ckliveJcd ~nbJg&ed to tar.d dumed Ifdvely dtvC)te~ 10 
IgricuJruraJ or bonkuJrutl1 UiC. as ddl.ned in &he FannlJnd t.ne:~mKnl Ac, 01 
J~, NJ,S,J\. 54;4·23,5. 

• Whhin fCYen d.YI or dellvet)'. the lClws WU be spreAd onlO &he field lit. Ibln 
Jayer no hlJbtr UWl ~b: imheJ, 

.. No Lacer .han abe ne ... tiU.,e .ton.1M '.ytled k.m ahaU be lneorpcnftd 
in'o Iho IOU, 

• AI no d.me thai. kava dcUvmd 10 Ihc IcJl mukhln, optrarion be J10CkpUcd Oft 
t Ilcc 101 mole than "ven daYJ. 
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• The land appIiea1ion operadoo is iocludcd in or consistent with the area"s solid 
."&SIC mana&ement plan. ',. .'. ' 

., ", " - ,~~ 1; 

'7 rllld lol4sU' CoUtmon. Composring tJNl Lan4 Applicarion Programs 
Wbilt there are few mandatory (ull·scale yard waste pro~ (grass,leavcs. brush 

.. -d puninJs). many communities are involved in composting voluntarily; an estimaled 986 
)1."\1 .'usc propams in the u.s. were identified at last count (Glenn. 1990J. This repon 
c!;~",~s the approaches and mcchods being wed in some communities and counties which 
t-,,\( cOf\ducft.d yard "''ISle diversion. wilh Ihc intention of better informing Winois 
r.;,;:;,.i;Uli'its.. It is a summary of infonnltion collected by insp:ction u1ps. inter;ricw$. 
,. .. ~Jintiuls and letters from yard wute operations conducted in 1987lhrough 1989. 

The (ollowing programs provided infonnadon for Ihis repon: Banington and 
l'rN.n:a. Illinois; Anob. Carver. Dakota and Wastungton Counties, Minnesota: Omaha. 
Scmw; Monroe Count)'. t'f'!W Yolk Cooperative Extension Service; Madison, 
WJK'Of1~in; lAd the Univenity of Wisconsin· Midi son. Some of these areas have full-scale 
rntp:;ams. while O1hcJ's conducted pUOI projccls. Important features of each are di$Cussed . 
."fMJUtion Rpntin, tOmpost quaJjty and specifications. and the land application of leaves 

,J'Id p3.ss to aopbnd" also provided. Additionally. lome conunWlitie.s mentioned 
cmlinsn 10 pmidpale in lest propanl5 which wiU provide valuable information in the 
fu'Ult_ This inclucks arc.u such IS Urbana, Illinois (com Jun:h additive plastic baSS) and 
AnM.~ Count)'. Minnesora and Macfis.on. WiJconsin (monitoring lhe effccl ofland 
.rrlicadon 01 leaves and ,pus on com nops). 
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2. Municipal Experiences With Yard Waste Collection 

2.1 Bags and Containers 
Plostic Bags 

Composting Concepts, ~ hauler/composler in Washington County, Minnesota has 

dc«ennined that a pay-by-the-bag process, using a corn starch additive plastic bag, works 
best (or them. The plastic bag is clear, which was reported to have a large impact on the 
presence of (~j", matter in with the yard waste; when the bag was colortd. measurable 
amounts of other waste were found. In 1989, the company entered into agreements v.ith 9 

cities in Washington and Ramsey County. Minnesota CO conduct separate yard waste pick
up using the com starch additive plastic bags. To infonn homeowners of the pro~ a 
door-co-door "flyer" C3nlpaign was conducted, explaining: 

• Where to purchase the bag 

• y.'''j the project was being done 

• Weekly ooUection would be perfonned 

• The collection service is not of concern CO "home composters" and "let it Jay" 
people 

One free bag was included with the flyer, The cost of the bag partially included the price or 
the c:oUecdon and composdng. which was also subsidized by area solid waste grants. 
Because the bags were prepurchased. the hauler reported the (ollowing po~itive aspects: 
volume based ntes worked out well. there was no cost borne upon home composters. there 
were no bJUing problems or delinquent accounts and there was no cost borne upon those 
homeowners who elected to ulilize the county run drop-off sires. In general. there were no 
complaints lodged apinsl Ws collection method, 

Compostinl Concepti used two different concedon methods, depending on the 
NASOn: in the spring and faU. 2S yd3 rear packers traversed every 5treet due 10 'he large 
amounl of yud Wllte. A nomlallall collection would brinS J 200 bags (or each packeT, 
e.timated II aboUI five lOns net, During lighter IeUOns such as lhe summer when there arc 
smaller amountl of primarily aw., utellite veJUcJes (a pickup crUtk with a dump box on 
the back, whlch could hold 6 yd3) wouJd be used (or c:oJlecting on each street 111e hauler 
re~ beln, able to Ie' coUccdon done Quickly u,ln,lhc sa(tUlIe vehicle collecdon 
method (Ef.slnacr, 1990), Per the 1990 year, Compo.dnS Concept's volume based 
~don I'IIC js 9'~lbal' 
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'!be City of'Urbana. Dlinois sells plastic bags with a com starch additive (35 

c , l~.~' ~h) in bundles of 6 for $2.99 (or 50¢ per bag) marketed under the name "U-
r,dc-. and 6·lengtbs of rope under the name "U-TIes". estimated to hold about 1/2 yd3, 
~ ~ S2 ~9 uch. The single costs of the bag and rope factors in the cost of collection and 
rornposting. The overall cost ofyan! waste collection and the compost program was 70¢ 
rc: b.l& in previous years. This &mOunted to a 20¢ per bag subsidy by the city. The "U
Il.af and "U·Tics" are the only bagged/tied materials accepted at the compost site; all other 
C"~cnll~ must be debagged. Due to the diverse range of sources from which the Urbana 
'l~t silr accepts its yard waste, about 1~-20% of the yard waste at the site has been 

CPlIcat.d in Ibis Conn. 

,,1{tt' Bags 
Because they can be broken easily by a windrow turning machine and degrade in 

'~lUl the same period of timt as yard waste composts. a number of communities in Winois 
atf deciding on the use of paper bags as the preferred method to collect yard waste. 

In B3J1ington. D1inois 10 paper bags are provided to each household free of charge 
u:h (aU season and then sold at 2 hardware stores in town and at the public works 
dtranmcn~ {or 25, each. a price which is noc subsidized and does not include the cost of 
thc composting program.. About 40,000 bags were purchased for the fall 1989 season. 

Tht vill.,e also provides • container to homeowners free of charge. In the previous year 
w pubU, works depal1mCfU utilized com starch additive plastic bags, but experien=td 
rnlbJems in the ~mpos1in, process due to their degradation time and breakage. When the 
,.1I3&e ,,,iachcd (1VCf 10 paper bags &he biggest complalnt was the size ~.uclion because 
'he p1.ulk bags were 60 gallons each and the paper bags 30 gallons. 

Carver County, MinnelOCl has distributed paper bags in the spring .~ • promotional 
,chicle 10 call IHenoon to Lhelrvolunwy yard waste program prior to the ban and sold them 
10 \oJume al city halJ for 10~lba8 (witt? I 2S~lbag subsidy). As with Barrington the cost of 
the b3g does nOllndudc the oost of the composting program. They have experienced 
mnpJainlJ (rom residents noc being able to close the bass and some stores have been 
RJuCWU to seU the ~Js due to their size on the shelf. 

No Bogs 

Due to the ,,"KnCC of (orell" matter in bagged materiaJSt potcndal for anaerobic 
condltkfns prior to debaUn,. and the problem of plastic bags at compost sites, Anoka 
County, MiMCSOla banned the Yle of plastic baSI (or transport of yard wasle in 1989. 

Yatd waste has '0 be pk ked up in bulk or debaBBed at the cwb side by the hauler. 
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Hennepin County, MiMesota also had banned use of plastic bags. but recently ~scinded 
the ordinance before the beginning of the yard waste seas,on due to public opposition. One 
of the haulers in Anoka County which services SOOO households. Lake Sanitation. 
conducts their own composting operation and debags at the curb side. They fmd it is the 
most beneficial way to operate for a small community service and can be sure there is no 
foreign matter going to their compost site [Ayde, 1990]. 

Conlalners 
A pilot collection and composting program has been ongoing in Omaha. Nebraska 

since 1987. where the city public works department decided to utilize 90 gallon wheeled 
plastic containers for collection. Collection methods also considered were existing citizen 
owned trash cans, plastic bags and com starch additive plastic bags. Mr. D. Slattery, with 

the public works department, reponed the cans to be uniform, convenient to use, made for 
semi-automated collection and consttucted using replaceable pans. The cost of their 
containers was $45-550 per can when purchased in quantity. Homeowners are charged 
$12 per season (May through November) for the can and the collection service. The city 
estimated the average homeowner in the pilot area spent $30 per year on plastic bags (or 
yard waste, and therefore the 512 charge was an incentive for use. Of the 560 participating 
households in the subdivision (with 850 households, ex 66% participation) in 1989. 18% 
had more &han I can. Many panicipants in J988 had leporud Ibat a single 90 gallon 
container wasn't large enough to acconunodate the yard waste generated in the spring and 
faU peak umes, so 33 gallon com starch additive bag' were provided os a supplement. 
HorntOwners commendng on a participant survey of &he program indicated the carts were 
convenient to usc, saved time and preferred over bags (Slattery]. 

The Omaha yard waste collection contractor use, a scmi·automated system to empty 
the cans into a side-loading packer truck. One difficulty with the cart in the past was due 10 

irs heaviness. A "catapult effect" occurred. whereby che can frames were being damaged 
by the rapid unloading with the hydraulic dumper. This problem was corrected by 
adjusring the governor 10 slow the dumping cycle. 

The local hauler for Barrington, DUnol, was conb"aCtcd out to penonn separate 
curb side pickup of leaves and grass. nle village uses two systems: a 90 gallon wheeled 
container (or pass clippings and brush and 30 gallon WI paper, bags. The bags are meant 
10 suppJement hard containers in the faJl (or leaf collection purposes, but residents are 
allowed to usc chemallae8son.TheSuperintendentofPublicWorks(orBarrington.Mr. 
M. Wclksman. reports ahat many peopJe never need to usc &he paper bags because 'he 
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c'Clluainm are large enough. The containers cost about SSSeach, and are paid for by the 
- --i 

,ilblc, 

11 Citiun Drop-Off Silts 
Local drop-off sites are one alternative to curb side collection. They can be located 

,~"",,;;~hout counties in the vicinity of yard waste generation areas or in forest preserves and 
an save homeowners the cost of curb side collection. In return for residents transponing 
wir yard waste to the drop-off area, they are typically aJIowed to dump their grass, leaves 
and brush free of charge provided it is debagged and does not contain foreign matter. Of 

'OUn,( there is no way to verify all citizens will comply with this unless an attendant is 

~tionW (and even men it is difficult to reduce foreign matter to zero), but some drop-off 
1iles repon debagging and foreign matter bas not been a large problem. A public works 
rn~ .. may typically maintain the site every week in the yard waste season by picking up 
filled bins of debagged yard waste. A drop-off site aJso serves as a convenient residential 
dl\tribution point for compost and wood chips, both of which are always in high demand 
tJy homeowners. 

Residents in Carver County, Minnesota use local drop-off sites free of charge for 
d~mping of leaves, grass and brush, but are required to debag the yard waste brought in 
pl3!1lic b3gS. Par.:r bags are not required to be broken or debagged. A public works 
rmployce travels around to each of the drop-off sites every few weeks to maintain the area 
~nd chip brush Which islef, for public use. The chipper can handle wood up ~o 12" in 
d,lfTlCltr. 

Madison, Wisconsin conducts and Anoka County, MiMcsota is reconunending 8 

rurb side pickup unly in the spring and fall when the largest amount of material is 
~rner:lted. For the remainder of the year ~ central drop-off site is available to residents 
v. hi"h cnoose to bag their yard waste. 

~ J Madison. W;sconsinJ FlrSI Year o/MandalOry uQ/Collection 

BJr4~,ound 

A ban on the disposal of yard waste at the Dane County, Wisconsin landfill took 
dfcet JanuaI)' Jt 1989. Durin, the autumn of 1989 the City of Madison (population 
J 7 J ,000) first coll~led leaves under these new rules. A municipal hauling system is used 
Yt hich does nOI pick up yard waste on a regular basis throughout the year. residents must 
U!o(' d'ne of three drop-off shes (or disposing of yard waste, transpon the yard waste to the 
('QUnl), compost sices or penOIDl home yard waste management. The City docs provide 
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c;1eanup of leaves in the fall for about six weeks and geneJ'3l spring cleanup for a period of 
four weeks flu of charge. In previous years. the city conducted a voluntary separate leaf 
collection program in which residents could put their leaves out on the streets and be picked 
up within two weeks. At the same time, the city encouraged residents to bag their leaves 

for weekly refuse pick-up because it was the most efficient method of collection. 

Problem Description 
The following is a sununary of a study perfonned by the City of Madison due to 

numerous complaints it received during leaf pick-up under the new law and due to 
dissatisfaction with the service provided by the City. 

In planrung for the new mandatory leaf pick-up, the city underestimated tIle amount 
of leaves to be collected. During a 12 wedt period in the fall, the municipal waste collected 
decreased about 2,300 tons (due to separate leaf collection), while the leaf collection 
increased approximately 5,000 tons from the previous ~ year average. The result was a 
net increase of 2.700 tons for the same time pcrlod. Possible reasons for the reduction in 
MSW collected and the increase iuleaves collected include: 

• Unusual leaf growth in 1989 due to the 1988 drought 

• Residents cleaning their yards more thoroughly than in previous years due to 
good w~ther. . 

• Residents saving their leaves from weeks priw to fall collection. 

• Materials dropped off at drop-off sites by non-city residents. 

• <mater usc of the d Iy service by private yard care services due to the landfLIl 
,oJ ban. 

• Inaccurate data estimates. . . 

Overall, 7,533 tons of leaves were collected at the curb, 1,050 tons at the city's Jlrec 
drop-off sites and about 1,500 tons by street sweepers, (or a total of 10,083 tons [City of 
Madison, 1990]. The 1989 program coJJected 4,325 more tons of leaves at the curb than 

the average coUected at Curb side in the previous du\;e ycar'~FJ~ 2·1). The collection 
by the Madison Suuts plvlslon lasted from October 16 to December 22. 1989 and took 
live weeks for the first round, three weeks for the second round, and ten days for the third 
round. All 600 miles of MadJson's struts received ,he same number of co)Jecdon passes . 

• . . 
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• , •• HC 1·1 Fall Municipal Curb Side Leaf CoIJ~tion for Madison, Wisconsin (free pickup 
from mid-October through mid-December) [City of Madison, 1990] 

I ,)_ • 

I(t"dents were encouraged to place their leaves loosely at the curb; baEged leaves were 
at", rollcclcd. 

The 1989 week-by-weck collection comparison with the previous three year 
.\m~C' (Figure 2·1) shows the large effect of the leaf landfill ban. The 1989 collection may 
~ OM or two weeks offset from the previous years due to the time delay in collecting the 
btJe amount of leaves. Data regarding weekly MSW collection from the previous three 
)W) was used to help detenninc when the leaves were put out for refuse collection (Figure 
2·2) For 1990. the city has projected that the peak curb side collection wlll occur between 
1<V29 and 11/17,. period ofthrec weeks corresponding to weeks fivc. six. and seven on 
J 't.:.r..: 2·2. 

'",dings and Recommendadons 
To improve collection servicc, thc foUowing recommendations by thc City of 

Mo1d.aon·s "Leaf'Team" were made: 

• Schedule collection co be no morc than three weeks between rounds. , 
• Since many leaves arc down in early October, fatlleaf collection should begin a 

week early (October 8, 1990), allowing two rounds to be complete before 
Thanksgiving. 

17 



., ...•.... Avenge 198~1988 1989 

1~.---------------~-----------------, .. -.,. " ,- '\ 
1400 ..J------~L---'~--------_t 

, .. " 
1200 -I-'.-' .. -' • ....;'.~, 1o&oaI1l:.: .. ·;.;..··-.. ·-·----.::~~--_.3"r-__t 

'" ~ l~~---------------~~--~--~~~--; 
! 
~ ~~--------------------~~~~--~~ 
., 
~ ~~----------------------~~------~ ~ 

400~----------------------------------1 

2OO-I----------------------------------i 

O--~~~~~~~ .. ~~~ .. ~----~--
I 2 3 4 S 6 7 8 9 10 11 12 

Week 

Figure 2-2 Comparison of MSW Collected for Madison, Wisconsin During Fall Leaf 
Collection [City of Madison, 1990J 

• Allocate additional equiprmnt and staff to meet the improved service level and 
expected volume growth. ,. . 

Table 2 .. 1 shows a review of the cost effectiveness and productivity of four 
different coJlection methods used by the City. The collection methods used and a 
summary of the effectiveness of each were as follows: 

• A "pan crew" and "pan truck" served as the primary collection mClhod (73% of 
aU collecdons). The crew consisted of three workers using a rear load refuse 
packer with a large pan attached !o the rear. The "pan truck" was supported by 
a leaf "pusher"· a jeep. tractor or small pickup with a sweep on the frOnt which 
pushed leaves onto the pan of the packer. The pan crews had the lowest 
cost/ton collecled and second highest tOM age collecled per crew/hour. 

• The "o~n crew" and "open lnIek" method was used to collect 1 S% of the 
leaves. Three to four open dump trucks at a time were fiUed with loose leaves 
by a front end loader. which were pushed into pUes for the loader by a pusher. 
The open crew method uses S to 6 operators. The open crews had the highest 
cost/crew/hour. but had Ihe second lowest cost/ton and the hishest tons 

: collected/crew/hour. . 
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• -Bal erews" were used to collect S% of the leaves. Thc bag CJ'C\\, is a one or 
1'\1> penon crew assi,1)ed to • side or rear load packer Without a pan. 'J'hc crew 
~'ould travel ahead 0 the p~ crew or open crew and collect anddebag leaves at 
the curb into a packer. The bag crews have the lowest cost/crew/hour. but have 
the second highest cost/ton and the second lowest tons/crew/hour. 

• Vacuum trUCks were the fInal collection method 0% of the total). Three 
persons were needed to run each vacuum truck. The vacuums have the highest 
C05"'on and the lowest tons/crew/hour. The City of Madison's vacuums are 
O\'er 2S years old and are subject to numerous breakdowns. They are costly to 
operate and relatively slow. '. . 

'h]" Efftctiveness 0/1989 Lea/Collection Methods/or Madison, Wisconsin /City 
0/ Madison. 1990} 

-. 
f • .,~.,. -lilt III C.allt.c.lialJ Mt.lbad. a 

PanCr£ws Bag Crews OpenCr£ws Vacuwn Truck 

'..;.:rmr"t Cost $16.50 $9.88 $50.43 $5.58 
~ (rev.·ffour 

I~!'.. Cost $45.84 $28.39 $86.35 $45.63 
~ ('reI!' ·flour 

t~C~t $62.34 $38.27 $136.78 $51.21 
;on ('rev. ·lIour 

T yo, r.-!!C\·trd pcr 
1 .. .::;yncnl·Hour 

0.873 0.826 0.702 0.655 

l.r., Coll~led per 0.50 . 0.44 0.55 0.15 
t. tt..-. I bJ, 

i .~ .• (.'Allle.."tCd 1.75 0.83 3.87 0.66 
t<'f Crev. ·tlour 

1l"CJ.: C~I S34.99 S51.06 $38.22 $83.96 
rn 1 \'f\ " 

• A ·~.w" ~"3 !"orkers to ~11 a rear packer equipped with a pan using, sweep 
~Wt1":" ~ chicle, In .. open a:cw used 5-6 workers to lUI a dump ttUck using front-end" 
~~kn. 'dba, erew used 1-2 workers to fill a packer after manUal debagglng of 
~.a\'ti; an I vacuum IrUck" used 3 work~rs. 

• ~JU~nlS Included in cost per ton (total cost per ton cannot be completely derived 
{'1tt1 an(orm.1t1on contained In the table). Par example: pan ~w cost per ton • ($62 34 

S ~~t;osll()ew.Hour) / (1.75 Tons Collected/Crew-Hour) IS S3S 63/lOn compared' to 
... 77/10n Rponed. . I 
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Overall, the pan and open crews lie chc most costly per crew per hour, but they 
collect the most tonnage per crew per hour. resulting in the lowest cost per ton collected. 

Some of the l1lOIe .specific recommendations made in the use of equipment was: 
reduction in equipment downtime to meet the higher service standards (10% maximum 
downtime on rear loaders), increased use of side loaders for curb side debagging to free up 
rear loaders for collection and utilization of open truck collection only when it is necessary. 
Work procedure recommendations included: all debagging should be done at the curb since 
off site debagging results in time consuming rework. debagging should be done by pan 
crews as they go along, an additional laborer should be added to pan crews for areas with a 

large amount of bags and suppon staff should exist at main disposal sites. 

2.4 Fall and Spring PUot Collection Costs in Carver County, Minnesota 
One-day pilot collection programs were conducted in selected towns and 

neighborhoods in Carver County, Minnesota during fall 1986 and 1987 and during spring 
1987. The fall collections included the pick-up of leaves. grass and other easily degradable 
yard waste while the spring collection included tree trimmings. brush. grass. leaves and 
other yard wastes. 

Costs and collection rates from the fall 1986 colJeclion program are shown in Table 
2-2. Five cubic yard open-bed chy trucks and cily employees were used for collection. A 
cost or $331ton was .roved at for the 1987 fall collection program. . 

The spring 1987 collection program was conducted on two days approximately four 
weeks apan in three Carver County. Minnesota towns: Chanhassen, Victoria, and 
WaconiL All residents in the test areas received a 2 ply kraft paper bag with a flyer 
attached prior to the fmt collection. and then reminder notices about two weeks before the 
second pick-up. A sunwary of the collection method, size and collection costs for 
Chanhassen is shown in Table 2-3. The same is shown for Victoria and Waconia in Table 
2-4. Although the collection methods were different for Victoria and Waconia. the costs 
were reponed together. The spring pick-up ended up costing between $7 and $10 per 
household. compared to a fall pick-up cost of $3 per household or less. For comparison 
purposes, the (all costs using the .5 yd3 open bed trucks in Chanhassen came co 
$l2/ttUckJoad while spring costs usina the same method ca~ to $661ttuck1oad (OenCleux 
and Oenereux. 1989) 

The unit task costs measured in the study came to 4 ~lbag for debagging, 
48 ;/brush unlt (or separating brush, 21 ~.Ibrush unit (or chipping brush on site and 

20 

.-. ... _ ..... _.-

• • 

, 
I 



j 

~ 

t • 

til' C. ~ unit for chipping brush during collection. including the cost of time spent 
:.\'", around and ruming the machine on and off between brush piles. A brush unit is 
6d'iMd as the amount of brush that could be loosely packed into a 30 gallon garbage. can .. 

1~.,:t 2·2 Fall Pilot Collection Costs/or Chtlnhassen,Minnesota /Genereuxand 
Gtntrtux,1989) 

• 
• 

Description 

r-turnber of bags collected 
A\'c:rage weight per bag (lbs.) 
TouJ tons collected 

Sumber of participating households 
A\'cragc number of bags I panicipant 

tiumber of Ullckloads (Open Bed,S ydl) 

Cosl of collection 
Cost of debaggin&l1>ag 
TOIJI CoSI per bag 
('()lIecuon Cost per Ton 

C~I per participating 
household • ($ 0.24)(7097) 1663 = 

21 

7097 
14 
SO 

663 
10.7 

126 

S1400 
$0.04 
SO.24 
S34 

$ 2.S7/household 

.' 



Tobie 2-3 Sprlq Pilot CoUectJoll COSIS/or ChDnhassen, Minnesota [Genereux and 
OeIleTtux.1989] 

Description 

Collection Method Bags and brush collected in separate .5 yd3 capacity open-bed U\Jcb 
with city employees. Five workers, .5 U\Jeb and I front end loader 
were used at a cost of $2S/hour per tnlCk and worker. 

Households in test area 
Participation day 1 
Participation day 2 

Collection cost day 1 

Collection cost day 2 

34.5 
83 
64 

$500 

$4SO 

(5 ttucks and workers @ S2Slhour (or 4 
man-hours) 
(5 trucks and workers @ S25/bour (or 3.6 
man-hours) 

Number of bags collected 577 
Number of brush units collected • 164 

Total Costs: 
CoUection 
Debasging 
Brush Separatina 
Brush Chipping 

TocaJ 

Cost J)CI' paniclpatina 
household-

S 950.00 
$0.04 (577 bags) • S 23.08 
$0.48 (164 units). S 78.72 
$0.21 (164 unils). $ 34.44 

S 1086.24 

$1086.24/ (83+64). S 7.39lhousehold 

af Brush volumes were cstabUshed using I lnush unit, i.e., the amount of brush that 
could be loosely packed inco a 30 plJon sarbagc can. .' 

• 
• 
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Table 2 -f Sprlll,rUot Colkctioll Costs/or VkIoria 4fIII Waconia. MillnesOlQ 
[Genereux and GellD'eU'X, J989} . 

Description 

Collection Melhod: 
Victcria Bags and brush collected toBe,her in a 20 yd1 JUI' packer ttuck. 

Waconia Bags coUected in a 20 yd1 rear packer truck. Brush was chipped 
and collected using a brush chipper hooked If' ..... 1 open·bed 5 )'d1 
IrUck. 

Households in test area 543 
h.nkip~l.ion day J 83 
PmkjpaJion day 2 30 

Collection COSI day 1 
CoII',"lion cost day 2 

$ 642.70 (Truck End 2 worlcers@ S64.27/hr (or 10 hrs.) 
S 321.35 (Truck and 2 workers@ S64.27/hr for 5 hrs.) 

Sum1xr of bags collected 568 
Sumbcr of brush units collected • 264 

TouJCosts: 
Coll«tioo 
Dtba~ng. 50.04 (543 bags) • 
AddjaonaJ brush handlin, . 

Tocal 

$ 964.05 
$ 22.72 
$ 124.66 

$1111.43 

$1111.431 (83+30) c $ 9.84/houseboJd 

• lru'" volumes wm established using a brush unil, I.e., !he amount of brush rnal 
..... :J be Jo<nely pJr.ked fRIo a 30 plJon garbage CM. 

, 
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This chapter IUlmWizes infomwioo from in~'S with peop!e who ha\'C 
opemed composlllMS brush mana,emem proJI'ID1S. wilh emphasis on mel'-ods used. 
p.udcipadoo anc:I user costs.. While a majMly or the programs <furosscd ue smaller. 
county lUll opcrariOl1$, many of the experieGca are of value and can be scated up. For the 
smalter ~ wl1in,e et:uipment tlKh as a froiit end IoIdct and brush ('hipper .ilh 
only. few da)'S of wort per m:xnh iAYOlvttUeru is aU thl1 is oecessuy to establish. 
compcnt opendoo.. R.epdku of the me of tM axnpou me opetation. the !am( planning 
SfepJlIId "view or yard WJSte composUng ptOCtS.w and lilmCW'e arc neces.suy to make it 
succeHtvl Apprndix A conIIinJ an outline or wb fel inidaan, I communicy yant.'ASle 
compoltinl progam.. 

3.1 Barrlng/~n.IUlMls 

The VilJap of Banlnpon. Winois swtcd its volunW)' yard wasae collection and 

compost J'fOIIIm in SJIIiq. 1918. 'I bb. populadon of .bout 10.000 with l.SOO 
houfCbolds on ,hire square miki of land. 1'be public w(ds ckputmeftl hu estimated an 
85~ rWdendaJ parddpWon rale. Damn,lOn SUI1td 10 monitor the amour. of ylld waste 
coUMed in lUBe, 1988. 1beircolJection u.u<m lWU April I and enth NOVC'mber 30. 
'!'be yard WJ.I1CcoUeatd by moenh (cr&he)'UI endln,Jamc 1,1989 is ~\'n in fIgure 3·1 
(1.200 rem, fOIIJ (Of IN yeAr). Of &he loW collctu4 75~ wu leave, and ~S~ an's, 

A iUahdy diUtrtnl'ppn>aeh b used '0 SC' up 1M COOlPO-U pUes In Bllrinpoo. All 
yard w .. m h Itnl duouJ,b. tub pindtr be'M belD, wiDdIowcd, Ylld ~~'ute b colleeted 
In mtc "PUNa' «90 pilon tof(ff, and ahertl«e DO 6ebqpn, II M«S$II)' prior 10 

fhreddfn,.. An old rwdrop manure sprackt b then ulCd '0 (onn wlndlows, wbkh hll 
reponed 10 work WI)' weU# When rumina b fl«CAII)' Owl"' week in April. May and 
.he faU month!...»td once per week in .be JUIlllOO) •• tr<Nu-cnd 100dtf is driven 10 the 'he 
on lnck ro.1dl by 1M pubU, WOtb ckpanmrnl. Delivery lIIf'lln the sprin, lll)()ullllo duct 
.I.IIf.ttt,(t trueks (lbou, 2' yell f"h) per Wt':ek. 

The compcm si~ 'I mull •• boII. two 1m' in lUe. and It Jeucd (rom aloctJ 
fanner. 1bm hal been Uule rump m1UCI' lnduckd wl1b abo separate yard WU(c lNCkJoMt 
tQ'Judon thw ftl'. Molt 01 aho (mil" mIlttr has been C'11 tires In me PIC"' INd, whkh 
an cuily IC'OlOV.bJc_ and wee '011 (rom trr.c maJ,ntCAWC. Ahhou, .. preWedd1n. yard 

.. lite with 1M 'ub p1ndu tw WOfWJ weU In dte ~, PfO"u. I, CC»1 . 

• pproltmtrely 5".000 In 1989 '0.Jw.e &he 1IJICh.IM. 
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Pri« 10 swtin, the compost piles in the spin, of die 1989~. the village 
dislribWed cile prier year, (1988) compost, wilh the exception of;:me windrow for 
incoIporadon wUh pus in me summer. Truckloads of fUli$bcd compost and chipped 

bnlsh are transported 10 the public works department p.r-_~"..s in town and dumped in 

KpUIIe bins for residents to come and pickup (or free. A<XOIdi.t.Z to J)Ublic '"'Orb 

superintendent Mr. M. Werbman, distribution using this method was effective and 

apprtcialcd by the residents. The village also perfonns deUveJ)' of tru~oads of compost 
10 midenu. Both services m typically provided from ApriJduough November. 

The villaie is ceasing its direct involvement in yard waste c:omposting at the end of 

die 1990 seuon. due 10 connet expiration with the community's hauler. The proposal (or 

the nell hauling c:ontract includes provisions (or separate collection and handling or 
bndscape waste on the pan of lhe hauler. 

~+-------------------------~--~ 
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f 'I.#f ).. r~. WU~ CoUecced In Banin,too, DUn,," Volunwy Proanm, June, 1988 
lIuvu,h May, 1989 (Wat.sman, 1990) 
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3.2 UTbana.IIIIMls 
The Oty of Urbana and Champaign County. Dlinois initiated. yard waste diversion 

program in 1985~acceptinlleaYU, pass. brusb, prunings and trU tnlnks. There are, 

about IS haulers in the county (population 112,000). which has an open hauling S)'slem. 
The collectiOll pro:ram affects approximately 30.000 households. Several municipal 

programs from Champaign and Urbana use the site for public area cleanup, Jarge bulk 
wood disposal and tree maintenance. 

The city also accepts bagged yard waste from the Urbana -V-Bag" com starch 

additive pla.stic bag and she '11-TIe" brush tie curb side rollc<Ction program. The only way 

bagJed yard waste can be left bagged at the compost sice is in the com starch additive U .. 
Ba, form. In 1989, 10· 2~ of the yard waste taken in at the sile was in the (onn of the 
com swch bags and des. The city also accepts un bagged yard waste from haulers, 
Jandscapers or individuals. The 1989 tip (ee for de bagged yard was Ie was S3.00/yd3• 

1be compost site opera don is divided into (OUI .'.IJ1s: a) All brush less than 8" in 
diameter is ,ground in a tub grinder, b) Logs over 8" in diameter are split and sold as 
fuewood; c) The grass-leaf composdng operadon. and d) Bulk wood storage (primarily 
tree blInXS). In 1989, 27.CYJO yd3 r,(yard W8Sle (grass, leaves, brush. bulk wood) were 
accepted at the sileo Of abc lotal yanl waste accePled althe site each yc.v, it is estimated thai 
50% is I " 'es and grass and SO% is brush and bulk wood. Bulk wood comprises 40~ of 

the brush laken in, ~r 2~ of the loW. The ,ire currently I10CkpUes abouI5.000 Ions of 
fanflhed compolC. 

The 22 acre she II situaled on lop of. cJo5ed landlilJ. with seven ams for 
composdna. three acres (or blush coJlecdon and grindina. s;evcn acres (or bulk wood 
storaae, one to cwo acres for split fucwooci storaae and road access and the remainder 
buffer zone. The propam utilizes a windrow machine anached 10 an 'gricuJcuraJ tractor (or 
cumJn, windrow" about once per week in me 'prin, and summer and monthly lhe resl of 
the season. Mr. R. Fleccher, Urbana SoUd Waste Manlger, uses roughly 8 50150 mixture 
or grass and Jeaves with lOme brush. whh fum-around from incominl YArd w,nle 10 
finished compolt IAklnS seven 10 elah' mondu. incoming debaBled grass In the spring and 
summer is dropped off by pack~r trucks on top of uisting windrows conslslin, mostl)' of 
leaves from the previouJ faU. Their windrow m.chlne is then UICd 101 Jne«porarin,lhc 
leave, and .... H, 

The yard waste collected in com saarch ba,s under ahe Urbina propam 15 CWTtntl)' 

formed into hi own windrow. The bas. are allowed fO dt.c'omPOJC for. season I'rior to 
,umlns. As. mc:lhod of reduclnl bllond Wllte particle slus. Mr. Flelcher has 

• cxpelimcn~ with grindins ba,. of yard Wille prior Co wlndIOwin.. 11u'te month, or 
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baued yard waste were sent through • tub pinder in two days which reduced the bags to 
&boot the size of a 3 by 5 incb card or leis. The operation was reponed to work well with 
the exception of cleaning. The cleaning problem arose in the canfmed space area around 
lhe hammennill of the tub grinder, where the action of the hammennill created a mud 
consistency material, which then took a week to clean. The grinding also increased wear 
on &he hammers and wore down the outside retaining ring which had to be replaced. Mr. 

flclChcr believes that if more brush were JI'Ound up with the grass and leaves the mud 
build-up and wearing would not occur. 

The Urbana compost site is being used for march on the de~abilit)' of plastic 
bJrs by &be DUnois Depanmenl of Enersy and Natural Resources. the University of Dlinois 

~I t:Jbana·Ownpaign and a producer of com starch additive plastic fIlms. Archer Daniels 
Midland Co. The groups are studying biodegradable and photodegradable additives in 

l'bslic ~.s. as well as blends of these additives. Different turning methods arc also being 
looked at by leaving piles stalic, turning whh a front-end loader and twrung with the 
",indrow machine. Rtsults on the work being done will begin to be available in late 1990. 
~bp equipment on-site includes lhe windrow turner, two agricultural tractors, a rub 
pnder. Jog spJjner and sheller. 

The yml waste program operates as an enterprise fund whereby the gross operating 
c_penfots (aboul S J 80.000 for 1989) ate IUppol1Cd by tip fee ~venues ( about $8 J.OOO (or 

19K9). revenue generated from the resale of compo~ wood chips and fare wood ($1 S,OOO 
I.e: JI)S9) Md the rema;nder of lundin, ~I from government agencies. The evenrual 

E'uJ as 10 b«onY a Stlf-supponing endey. The couney cumntly 5CUS flfCWood for S3Shick 
A.~ S7Q1(uli cord which is. discount 10 the a.II"RIU uw1cet rale In the area. Bulk wood .. 
• : .. h IS 100 WI( 10 be split, is available to the public (or (ree of charse at the she. The 
,wnJ'OSI II primarily fold in bulk for S2.S0Iyd3• Since the composl has not been screened, 
l~ nwi.el lor it has nOI been good. F1e,,:her ~pes CO purchase I screen for oblainlng a 
t."t'" quiiJily produc' in Ihe nw future. 

J.' A'LI/ta Cou"ty, MllflftSOIQ 

Anob Coun,y, MlnnclOla. one of the metropoUUln MinneapolislSL Paul counties, 
NI~!I~ I compcm propam which requbu ....... er amount of effort on the part of the 
~~nm and 'he uHrllhan other communldu. An open hauUns s)'Slem b UICd in the 
","!'J, '0: MSW pickup and nehher tho eounry norcommUt1hfes perf'Oml mwUcfpaJ curb 

~ roJltftion of yard was1e (an open haulln'IYICc\'''U allows any gcnemlor.lncludlna 
~ncrs. or municipal waste to oblAln the haul Ina \~ompany or their choice), 
~tlWWJY. in 'lle 1988 &he counry lwmod the usc of ba,. It both c.ompoJl Illes, The 
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county has • population of 237.000 in 80.000 households and 21 conununitieswith an 
estimated yard waste generation of 15,000 tons foe 1990. A prinwy 20 acre fenced 
compost site (lS acres u.scable) at a county owned parle bas been operating since 1985. 
Another secondary site is 4 acres in size. 

Mr. B. Fields, Anoka County Administrative Assistant, repons lhat Anoka County 

employs the "low-tech" Jpproach in its composting operations. utilizing a waler truck and 
front end loader for turning. The main site is unpaved and fairly level with a slope of less 
than 4%. The county repons a good buffer due to the surrounding vegetation and parle 
land. Rainwater and runoff is not collected and is allowed to drain into the soil, which is 
sandy. The compost pUes are turned on an as needed basis, approximately every few 
weeks during active seasons. When the grass comes in. it is mixed with leaves from the 
previous season. Windrows are formed based on loader capacity. typically 12' wide by 6' 
high. Using the present method, rum-around time is one and one-half to two years. To 
obtain a one year tum-around, the county anticipates purchasing a windrow turner which 

attaches to a front end loader. In previous years when bagged yard waste was accepted, 
the county experienced large amounts of foreign matter in the bags. As a consequence, 
bags are now banned from the compost site. Since the finished product is not screened or 
shredded. irs uses may be more limited. Approximately 4,000 yd3 were in storage at &he 
site from previous years at the begiMing of th~ 1989 season. 

Prior Co the banning of bags at ~ compose siles, the county experimented with 

Department 01 CorrectIons crews to perform dcbagging operations and clean up of foreign 
malerial. The program did not work as optimally as e~cted. At best working conditions 
were difficult: stench from grass clippings decomlosing in the bag, lack of drinking water 
and diny work conwtions. There was also alack of motivation on the pan of the crew!. to 
deba, effaciently, as there was no incentive propam offered. 

Up until abe J990 Jaw, haulers were allowed 10 usc the compost site for free 
provided the yard waste was debagged. Yar4 waste had to be either de bagged at the curb 
or at a transfer sUliion. The charge for haulers to use the county she is presently S3 . .sS/yd3• 
debagged prior to arrival on site. Residents and municipalities which have local 
unmonitored drop·off sites arc allowed to bring yard waste in without charge but are 
required to debag it themselves and take the bags with them. An independent landfill 
operator in the county which Is operadn, a compost Jlte adjacent to ils landfill is accepting 
yard waste in J990 at $26.40/ton bassed. or S9.90/lOn debasged. 

In 1989 the county composled 23,000 yd3 IlUS an~ leaves at Its 2 sitcs and 
Rponcd prpbJcms Jceep!n, up with the volume, The expenses for the main ,he in J989 

II 

28 

... ,~ ...... ,~.,. ..-.. ........... . ..... . 

J" ..... ;~ 

~ 

~~. 

t ; 
l 

• , 



, , 

totaled $87,000. ofwhicb approximately 528.000 was for seasonal Jabort S39.000 was (or 

one·orne pmcbase of a water truck and installation of 3 groundwater ~onitori.rlg wells and 
me remainder being operation expenses [Anoka County, 1989]. 

3.4 Carver CoWllY, Minnesota 
Carver County. also one of the seven MiMeapolis/SL Paul counties, is mostly 

rural. with some built-up suburban developments. There are 16 haulers in the county 
which utilizes an open hauling system. 

The county (population 45,000) has been operating its primary two acre compost 
site on the edge of the University of Minnesota Arboretum since about 1983 (Figure 3·2). 
It maintains Wee free drop-off sites, each about a half-acre in size, (or local residents. 
Four conununities totaling 30.000 people arc serviced by the cunent county run 
compos ling and drop.off operations. The county provides transpon of yard waste to the 
arborerum site when the drop-off sites arc (uJl. Residents arc not allowed to access the 
nuin compost she. In addition to the arboretum site, haulers perfonning curb side pick·up 
1m)' use a private tree waste service for composting yard waste. 

The county compost site is used for spring and fall cleanup seasons (for which a 
fff( Itsid:ntiaJ curb side pickup is provided) and for whatever is collected at the drop-off 
i:tn throughout the year. As with other yard waste operations in the area, the primary 
f:r.jlhuis has been on compostina leaves and brush. In the past, only grass whicb had 
bcocn discard~ al the drop-off sites was composted, estimated at 5% 10 10% of the total 
'·'!.:mt. v,'ith no resultin& odor problems. In 1989 the county experimented with 300 yd3 

f-! ~\~ al a 5().SO mixrure with leaves; at the time of receipt the grass had already gone 

";..It'ntb.c in the bags and odor compJaints from a nearby subdivision (closest house being 
, •. ''';I}, v,'ert experienced durina dcbagaing and ahrcc months later when turned. The 
.\...:.:) tw decided not to accept Jarge loads o( grass. such as those which may be brought 
, •• 1.a:-J,,~rcr or I hauler during summer periods. It does not anticipate experiencing 
.• ~ ~ ;'f • .t-:crru (rom the grass collecled solely at the drop-off sites. 

'lr M. Lein. Environmental Services Director for Carver County. has emphasized 
t" • ~~!m.ll in\'oJ\·emenc approach is Ipplied at the Carver County sire, with a front end 
• .ucr m"~t'll on site lhIec to (our dmcs per year (or turning. Compost piles as large as 
:', "~'In make are (onned (about 12' high and 18-20' at the bm). and the pUes are 

"4« ""11 three 10 Ill( months Jaler It • time which Is convcnJenl 10 the pubUc works 
-. ~ Tau ID 1httc)'W'S are necessary to aenerate a well decomposed material using this 
~·'·t ...... A 

. ..' ICftCM is Rnled (or one week each SpM, «(or about $2(00) and brought fO 
I- ...... :f ... ~ be 11._1_ 

, • I "a' IUII~hed prodUCL In the past. the SClUninS' have been lumed 

.' 
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back into the compost piles as a bulking agent tor about three years in a row and used as 
landfill cover after separation the next year. Sca$onal WOlters. often college studentS, are 
hired to debag yard waste brought to the site in bags by haulers. This work has usually 

been done over the Ouistmas break period. after all the bags for fall have been collected 

and shon-tenn help is available. The workers can debag at a rate of 150 bags/hour and are 

~ about S6Jbour which results in a cost of about 4~/bag. 
A simple method was developed by Mr. !.ein for monitoring pile temperaillfes: A 

umperature clement with wire leads was taped to the end of a conduit and the conduit 
inserted into the piles at desired locations. leaving the wire leads to the temperarure element 
K(cssibJe. This allowed monitoring of core temperature from the outside of the pUc by 
means of the Ilccompanying temperature meter. Total cost was estimated at $150. 

The county has also used a low-tech method 10 minimize and eliminate weed seros. 

Thc)' have noted that weed seeds have accumulated on about the outer 6" of the compost 
piles. To remedy thJs. the front end loader operator shaves off about the first 6" of the pile 
MId sets it aside to start the next year's pile. The remaining material is then screened for 
u~e. 

The counay has been charging a typical sale price of $121yd3 for the compost. 
dch\"~lTd, In 1989. SOO yd3 of screened product were sold 10 golf courses. landscapers 
&.'l.i dc\·t1opers, The arborelum uses a large amount of unfinished compost each year. Mr. 
Lt,n c~lifll.ted that 8.000 yd3 (1000 tons at 8 yd3/ton. received uncompacled) of yard 

-uat Vo'trc composled at their primary sile in 1989. and another 2000 yd3 at smaller sites, 

10 Impro\'c operations for 1990, the county purchased a brush chipper (or chipping brush 
j: .!:,'S' .. ,rr )ilcs and ai the arboretum site. 

The toum>, operalion costs for &he compost site in 1989 was roughly 53,000 for the 
;.' ... ""rb dep:utment (half WIS (or the from end loader and half was for labor). 52,000 
... "'''TC'(nrr rtnul and 52.000 (or addidonaJ rental of a front end loader. Although there is 
r. • o:.'TCnt thiU'~c (or use of the compost site. the county may establish price rates in the 
.. ': n,e prh'ately opera led au waste servJcc In the county has let the (ollowins prices 
t, t.a.;Zm' 

Bailed J)cbaaeM 
Leaves. Grass S8.10/yd3 S4,2Slyd3 
Prvninp <I" diame~r. S4.2Slyd3 
Prunlng, >1 H diameter. S8.00lyd3 

• TIte Stumps • S12,OO/yd3 
• ~ ar"fl a.'ld H!U ..... 
• ..., •. :'ad ~_s can ~ compacted and the prunlnas ~n be chipped. Cos's associated 

IJ· &: 'PM, coJletdon days perfonned In 1986 arid 1987 was studied by the county 
.. ~ ... r ':4·.n In o,apter 2. 
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J oS Dakoltl County, Mu,nesQra 
Dakota County, Min;teSOIa initiated its county composting program on a voluntary 

basis in November 1988 and preceded the Minneapolis metro area yard waste law by 
banning the landfill disposal of yard waste within Dakota County after August I, 1989. 
There are about 24 haulers in the county and half of them utilized the county compost site in 

1989. Dakota County has a population 0(290,000, with 92.000 households. 
It was estimated that the county's one nine acre compost site received 25% of the 

yard waste generated in the county in 1989. For 1m, additional sites were scheduled to 
be added to the county progam and the expected usage rate was projected to incre..'\se to 
33~. 1bc county compostin& plOCe$S uses large piles for decompoSition rather than 
windrows (di:;cussed below). Dakota County received 97.705 yd3 of grass, leaves. 
garden waste. weeds and prunings up to 4" in diameter at the compost sjte in 1989. Sod 
strippings, Cnristmas trees and yard waste in bags was also accepted at the site. Of the 
nearly 98.000 yd3• 54,508 yd3 (55.8%) were shrubbery and pronings and 43,196 yd3 

(44.2~) were grass, leaves and garden waste. County persoMcJ accepted the yard waste 
loose or in bags (for a higher fee) from public and commercial users (fable 3-1). 

Table 3-} Commercial and Public Use a/tM Dakota County, Minnesota Compost Site In 
lJl89[DlllwIa County, 19901 . 

Grass, uavts Prunings TOlDr 
Gtuden Waste 

(yd3) (ydJ) (yd3) 

PublicUsen 21,327 51,502 72~829 
Commercial Users 21,869 3.006 24,875 ........... . ... -.... . ......... 
Tow 43.196 54,508 97,704 

Loose' 24.867 54.489 79;356 
Bagged 18.349 0 18.349 .. -......... . ........ - .~-.... 
Toral 43,216 54,489 97,705 

I. All materials delivered by &he public we~ considered loose since they were dCbaggM 
upoll'del1 vCIY • 

• 
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The number fA delivaieS and volumes delivered by month ~ shown in Table 3-2 

a."\d in Figure 3-3 and Figure 3-4. ·It can be seen that there is an overwhelming use of &he 
county silt by me public. both in number of deliveries and toW yaniage. even though a 
coosidmble amount of extra effon is required on the pan of public users to transpon the 
.. ISle to the site. The Jarge increase in site usage after the August 1 effective date can also 
bt St.erl. even mough haulers could have taken their yald waste out of county to a landfill. 
t& should be noted that no yard waste from outside Dakota County is accepted at me site and 

Nllhe totals in Tables 3·1 and 3-2 are slightly different. probably due to logging 
dlfferences. Of me commercial volumes shown in Table 3·2. 25% was loose and 75% 
_as bagged with almost all of the laner being compacted [Dakota County. 1990. and Pecar. 

1990}. By weight. a total of 12.478.2 tons were accepted at the site. with 2.910.3 tons 
'~JJ,*) being prunings and 9.569.1 (76.7""> tons being other types of yard waste. 
Ihslribution of yard waste between grass and leaves was not available. 

l.ahlt J·2 Monthly Yard Waste Use ollhe Dalwla County, Minnesota Compost Sile by 
Commercial Businesses and the Public In 1989/Dakota County, J990} 

• 
1I.tr'JII • ~Qlwm' ~delJ' 

COIIJmlrc1a1 Public Commercial Public 
(ydJ) (yiJ3) (tons) (tons) 

~;nJ 2.815 3.741 632 ISO 
\,.-.. , 3.077 7.695 1.397 605 
I ... -c 2,159 

.' 

9,962 778 707 
I.!) 1.591 10.307 573 701 
'- ... 01\1 4,506 11,738 1.639 772 
x;<lmbc, 3.747 12,165 1.513 855 
u.~ 5,064 13.657 935 718 
'.~nnbct 
~ 

1.835 3,550 321 182 
72 4 1 1 .... ......-.... ......-...... .......... 

l.u 24,866 72,819 7789 4691 

• $11( closed in rust three months of 1989. 
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Figure 3·3 Site Usage of the Dakota County. Minnesota Comp?st Sire by Commercial 
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In 1989, the compost site accepted yard waste between Aprill and November IS 
dming the hours of 9;00 am • 8:00pm on Monday, 9:00 am * 6:00 pm Tuesday through 
Friday and 10:00 am· "'~OO pm on Saturday, with the following rate SU'UClure: public drop 
off of debagged yard waste was free and bagged yard waste was S2.S0/yd3; all other users 
(commercial businesses) were charged SJ.7Slyd3 for de bagged yard waste and $2.7Slyd3 

for bagged yard waste. The facility was open by appoinunent between November 16 and 
December 31. The 1990 rate structure is as follows: 

Commercial User 
Indivic;lual User 

Bueed 
SS.sO/yd3 
$O.SO/bag 

Dcbancd 
S3.7Slyd3 
$1.00/yd3 

Prunines 
S3.00/yd3 

$2.00/yd3 

Yald waste debagged by the individual user on a per bag basis is IS~/bag. County Solid 
Waste Planner Mr. W. Wilson, has estimated the tolal cost of compost site operation, nOl 
Including delivery to the site, at $22 • S2S/lon (or 1989. It should be noted that although 
&he compost site operator charges more (or debagging yard waste, they would prefer (0 not 
fk;al vlith it altogelher. The Dakota County comPOSt operation ran largeJy year round in 

1'11\9. due in pan to the mildness of the winter. II was estimated that the sire was down (or 
I ~~jmum of 20 days over the 1989-1990 winter season (WiI~n, 1990). 

()\'ualJ. the site iJ operated in compost pile operations, T81her than windrows, and 
,I., bu. be described in 4 phases. In pha.~ J. material is debagged and cleaned, and b~ 
. -UMpped .• 1be blush and yard waste are then milled together with compost from the 
;r;~1UUI yw and broken down and compressed using lhe bottom side of a front end Joader 
~ w &be wcilhl of Ihe Joader itself. The purpose of lhe compression and breakdown 
, ~A:J "~\,, is to pnerate smaller size panicles «(or higher surface area exposure.. (or 
~. r~ "lIion) and to densify the material (to provide for more economic handling o( 
r~"Tt.L!1 Clin, &his melhod, the site operator estimates the volume initially taken up by 
. ' .. • 1,,( loWer buckels of yard wasle can be transponed by one buckel, a pmctice which 
• e;"T. ~ :.: or iho)( followed at olher sites. The material is then put Into piles about 30' 
t." ~L.:" one 01 ',,"-0 (ronl end loaders on the she, watered \\'ith • waler truck (dependin8 
If' • ~~, of &he pile) and, under optimal condhions. aUowed 10 decompose for.s 10 6 .... '., , 

• , "&0( ··I(nned consolidation). The pUe is Conned &0 be weUer on the outside than 
• flit.. ' A 'Ie • ~ ". may typlcaDy be wlcem! whh 7,000 gallons one or more times In ill 

.... ~ \.:. ~ r»;ns (dependin, on wetness). The IUbcontractor to the county which 

~ •• , t'< "~i'nIlacilily. Mr. R. Pr.car, estimates when phase 2 decomposition is done 
'.~ ft.r. ........ :.on 0( pile shrinka&e (when crevices SIan 10 (onn on the outside and .. , .... -... . 

" .... • I) Wnc to transfer the pUe to pha.se 3). Pecar has uKd forced aeration 
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widla 4" perforated tube running through the pUe base. but bas reported not needing iI 
much. The piles cbying out arc more of concan. In phase 3. the panially d~oll1posed 

yard waste piles are broken down and non-uniform piles (too wet, roo dry. too much 
pus., 100 much leaves) mixed together to achieve a better balanced mixture. 1be m3lerial 
is Ihen fed into a conveyor belt reeder and subsequent conveyor belt, and then trnnsferrro 

to a second belt, which crt.1tes a new pUc (rom the previous piJes about 40' high (see 

Figure 3·S and Figure 3~). fecar feels pile breakdowns with tOO Joader and con"'cyor bell 
~(ers provide adequate ambon. The compost is chen allowed co finish the 

decomposition process. screened for distribution and placed in a third pile (or 
srorage/distribution (phase 4). The rypicaJ tum around through the differem phases is 
abou' 4 months; abe county was wgeting to have the 1989 batch done in time Cor ,pring 
1990 marketinl-

A unique fealure of abe composung operation is the de bagging and band-picking 
when the yard waSJe is brou,ghc in. Ahhough nOllo"~. it was estimated thaI 700.000 
bags were deliveR:<! in 1989. The bags are spread out in rows with a front-end loader. 
Jeaving alleys betweeD rows, and pc.rsonnel manuaUy open each bag. throwing any brush 
off to one side and bags '0 the other side. Another person (oUOW$ behind. picking up bag 
empties and a front end loader IranspotU the brush to a stockpile area. Approximately 6SS 
yd3 of process rejects and residuals (empty bags. incidental household WASte) we~ 

disposed of In • local landfill from the opmdon. This represents O.67c.tt of &be total 
volume accepted [Dakota Councy, 1990). 

Wood chip incorpontion inso the compost pUes as a bulking agenl is anOlher 
dirrcmlCc (rom ocher compost liles. From the 54,SOO yd1 of prunings delivemi to the 'he 
in 1989. approximareJy 4.000 )'d3of wood chips wert made (2,000 )'d1 of &he chips were 

IlockpUed (or future public dilbu.rsement and in the 1990 composrina operation, 1.100 yd1 

were used In the 1989 compost pUes and 300 yd' were disuiburt'4 to the public), 

At may be lXPC ':IW with large volume and time intensive operations. Peell' has 
experienced timinl problem, 8ettin,'U &he Ingredients together 10 obtain the proper 
mixfure. To mnedy this, wood chips and leavcJ/compo5' were stockpUed (,om abe 1989 
year.o initiate more timely ~mpo,!t plln in me future. 

The .Iee which was used (or compoJ1ing In 1989 was tempol1l)' and located on 

normal farmland. The site was nol paved and had I pDvd """ fOld and entrance glte. 
]e dJd not haw runorr or rJlnw~ter colleedon capabUidcs. 

In J989lhcre WIJ one CODlpJaln. duo &0 odor. whIch wu reponed (0 OCCur on • day 
• • 
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f;ptt ).5 Compo$I Transfer to Phase 3 of Decomposldon Afler Hand-Picking It Dakota CoUnl)'. 
Minnuoaa Compost Site 

-• 
f.,urc)'6 Phase 3 Compoll Pilei Bcin, SCI'UP.' DakoL~ County. MjnnclOll Compo5t Sh .. 
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~ brp '1mOWIIIS (tndJoads) of VoSS Wl$1UC.W~ and wealha'condilioos \\'ete DOl 

1ICfJm'1 111e c;lo$cst ~s (a subdivision and nila paIk) are about 1/2 mile away_ 
'The roant:, anrib,*" its rcWive I'UCt'aS Ia keeplog <JdoI' do'lt'O 10 emcienl deb.tgging upon 
anival and inc:orpoqlioft btto pDes. 

Peear draws 011 about. 2 .. 15 people CO ~ (or blm. About seven personnel 'IA.'tfe 

JK'.U$W)' on a comtaDl basis in the summer and raU when material came in. He estimates 
10 penonnel per 20 yctJ pachr per day an: occes.sary to dcbaa if the p!ICker ~k comes in 

wilh comp.t.C1Cd bJasof,*", w.ucc. Daria, slowermomhs after the brush is chipped and 
she yard waste debl$pd. .abovI2 WCIIbrs are necessary. ODe to.Nn ~ froru-eod loader 
for rramfmin, piles ONO the COllYC)'Of belt feeder lAd another Cor tbc l1CCOnCl phl$e of 
hand·picking. ...... kh likes place" me traIUIu point bu\'~ ..... the belt feock-· anJ I.hc bell 
(Filure 3~7 and Figure 3·8). Two front end Ioadtrs &R: neceS!41)' most of the lilne. one 10 

break down piles and anocbcr 10 IrIJ1JprOn maltriah arouad the Ate. 0d1cr equipment and 
R'ICNIt't'S nfttsury ~ the wiler tnKk. (o.n-cyor bellS. bdllecders and aeration blo'A'Cf 
(maJliMcd pmOUiJy), a chipper and f1Om.me. (wbkh is (WRmJ), rented),. power lOI£e 

or pnerlr.or,. waJeI source and sheller 01 tome 1011. 

In 1989 abc coumy Jive away 1/2 yd1 to individuab u an introductory otTer and 
ahm fOld adctiIlonaJ IJnOUnll for .SJOtydl Of $I.SO pet pbJ&e cu. As 1988 was the initW 
yeN. 400 ycJl were produced; 190 )'dl were IOJcJ. J9J rd' wtfC djstrlbulW me and the 
nmainin, 20)'(1' wtIC tt«kpltled " I.be .he. 1be county Is ckYeloping wee sgJe UHn (or 
1be 1989 c:ompI)Jt. ud b intkiJWin, &hit the pubUc (20.000 cleliYerie5 in 1989) wiUlue 

IJome rompo~' wkn Ihc:y drop otr )'Md 'NUIt in 1990-
r-or 1m llal:oII eow." CI1IblbtIcd anather rour 1m cunpoM a.i1e ud • two acre 

pub"c drop-ofr *. 1'.be COUMy if JRPIRd 10 wbsJd.lu .. ""' of t.bc 1990 Yald w."e 
composdn. popam lAd Ihe DeW tompM' 'ht/drop-off Aft ckvdopmenll.D additional 
J54J, above she' ~I dp f« m'tnUff ICMllc.ecl. 

J.6 WaIN",,,," CDUIIIY, M'MUOIIJ 
Compo~11n' COM'cpn. I yard Y/~le compo'u ''''"pIA), in Wl.thln,ton ColIne), 

opc'JltW by • h4t4ol~,~. ~Itd • volunlU)' yArd hUe· c.olkctlon Md compomn, 
opeI,dem (Of 9 lrunJdpaUda III Wlfohlnpm and blue)' Cowuy, M1MetocI,.ln put to 

,eM up (01 I.Le Mlnnaotl fIRS watt law W fn pan lor ,uudy'n, under a P1J11 PfOJ1Inl. 
R.clubs 01 d.e coU«don proJIWD" ~.tt4 in OlIpce-I· 2. The company owns. 20 am 

I 
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ra,ure 3.7 IJID4.Pic:kini Suuan at Comp.»1 SilC in Dakota County. MinnesolA 
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..... ,.1 Mamn Spradef Tnnsfemn. Compost 10 Con"yor Ie 1l.and·Pk.ldna Station 
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~ of wbidJ 3aaes are currently used (or composdn,. In J989 about 2000 tons of 
IeaYes aa4 JIUI were composted; no brush was accepted at me site. The opt"mion is 

conducttd I4jIcmt to a landfill and a nursery. The county. with a population of 145.000 
and 45.000 houtchoJds. alSo maintains S cilizcu drop-offJdebagging sites which 8Je 

cuna-nly he 10 the public but which may be charged in the future. 
A (c:atIR which Composdn& Concepts considered important wim weekly collection 

service were ,n weather roads and foul wea&hc.r pads II d1e site for access and storage of 
equipmenclvehicJes.. This company used construction rubble rOt buildin,g of ics roads. 

A windrow tumin, machine whkb attaches to I frMl end loader is used for 
compostinJ. The machine bas the capabiUry to bruk the J.5 mil thickness com starch bags 
die rompany uses which reduces manual deba&ginJ. When pus coUection is high. lhe 
windrows arc tumed )·2 limes per day; at odler times 1M turning is every few days. The 
company adds no water CO the piles. excepl that wJUch is received by rain. A{Ier partial pile 
depadadon. 34 windrows are formed into 1 windrow (I process referred to as the RUlgers 
method) to finish off ckcomposhion. The finilhed produce is reported to be obtained 
wlaflin 90· 120 days. 

Since me plastic docs nor decompose as quickly as the grass, Composdng Concepts 
purchased a uommd with J If diameter screens 10 remove plastic panicles and residuals. It 

waS reported 10 wo'" out weU. About ~ of &he plastic is "moved in 1 pass through lhe 
trommcL The low end ofehe IJOmInd dhcharacs the "oven" inlo lhe back end of. 

,ublp trude. which Iheft trIn.IpOrU residuals to the arta refutc-derived fuel planl for 
~Idon. The company abo obtained • conveyor beJl (or coUecdon and movement of 
abc screent4 compost r .. .nden"") from under lhe trommel. $0 abe opetIdon does not have &0 

be stopped 10 brinl' tr. end IoIdtt In to clear the area. 
The composced fI'Oduct wu ,l\'eft away he In 1989 to. local landscape business 

and die nursery next 10 thdr cunpost slce. The complJ'lY it con~idcrtna deUvtring Ie (or a 
I" In ,he future. Eltlm.tte4'",,", )Urly c.p.tcity it 70,000 tMslf aJl20 ICICS loR utlliud. 
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4. Yard Wasil Compost CltDroaerlstics and SpecijiClJlions 

One common concern in municipal composting is she quality of the product, in 
ams of beneficial use and presence of foreign material The ultimate goal is to pnxfuce a 
rood rrowing medium for planas. Parameters such as porosity. water retention, panicle 

size. pH. nubient content and specl.fic conductance (soluble salts) are factors used in 
naJuating compost producL The presence of (o~ign materials such as viable weed seeds, 
pesticide residues and heavy metals are also important to measure. 

Although there is a large amoum of published data regarding rhc analysis of 
trW.Inicipal waste compost. there is littJe information on the Inalysis of strictly yard waste 
compost. This chapter provides a review of compost analysis conducted by the Portland. 
(ft,on Metropolitan Service District, the University of Minnesota and Cornell University. 
It .tho provides contaminant limits (or compost from Iowa, New York and Minnesota. and 
ducu55C5 Minne50la spedi"ltauons for proclRment of fmishcd c:omposL 

4 I fJr)llcm Propenies 
The &eXlurC and ItIUctUI"C of a soills important (or plan' productivity, and the 

panicle size disaibudon of compost rnake~ it a good soil ronclitioner [Ourkewitz. 1989a). 

Abo imponanl 15 the weier holdlna capacity of the soil. which is dependent on the clay, 
orpnic M3ner and humus concent. The addition of compost will iOClUSC the water holding 
ApJtiJ)' of I soU mainly duoush the Jddidon of organic material. Table 4·1 shows a good 
t:lt djicribulion lor yard wutc compcm used U I poning mix in Ponland. ~gon. Table 
42 ~'S the range in water boldlng capacity (or various soils and )'AJd waste compost 

Examples of particle aile beln, used co market flOlshcd compost come from abe 
I\~l.nd aru wheR lWO companies make avall.ble dif(erent panicle slze pi.nds and 
"~i"'silionJ commercla1ly. McFarlane'. Bark, Inc. of C,ackamu, Oregon produces 8 

(lilt. mcWum and coane compost (less than 5/8'" leu chan 1" and 1"10 4", respecdvely), 
.t.,;h arc composed of ,~ sawdust and 90CJ yard debris. Orimm', Fuel Co. of 
T ut,lin. <m,on produce. a "Oardcn J:inc Debris Mulch" (less &han 518" and 100% yard 
*bru). a blended soU (Ius than '/8" and compoJCd of 5Of, lOAm and 5()t, yard debris), a 
(" .. hnnJoek mulch (leu &han M/' and composed of 50% hemlock bark dust and 50% yard 
*IrtJ) Met I medium hemlock mulch. Ie,. than 2112" in .iu IOwkewilZ, 1989,) . 

.-ne dcnslcy 01 tho PonIand )'It'd WUIe compost from their quA.r1trly lead". 
"'",,"hu IVtIJ,ed 682lb1yd3, whlch Is. Ufdc len than half WI of. clay IOU loam and 
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ooc-qUIdQ the density of sandy soil loam. The Iddition of compost to soU wiU decrease 
its density and help incn:ase porosity. which will redute soil compaction. 

Table 4-J Panicle Size Distribution of Yard 
Waste Compost Q /GUTkewitz, J989a] 

Panicle Size· Percent Passing Through 
(incbes) 

1/3 1/4 liS 1/10 laS 1/50 

9S~ 85~ 78% 60% 34% 20% 

I. From Ponland Metro quarterly test 
program. 

4.2 Chemical Characteristics 

Table 4-2 Warer Holding Capacities 
01 Soils /Gurkewitz, J989a} 

MazerioJ PUUnl Dry Weight 

Quartz sand 28 
Clay loam soil 44 
Half quartz sandlhalf peat moss 89 
Yard waste compost 11 0 
Half clay soiJlhalf peat moss J 14 
Reed peat 289 
Moss peat 10S7 

1be chemical characterisdcs of a soil or compost supplement the physical propenies 
in assessin, the compost value as 11 soil additive. The PonJand yan! waste test program 
provideJ the results of their quarterly testing to landscape and nursery industries and home 
pnteneu as a method to encourage the use of oompos!ed material. The nutrien~ analysis of 
the Portland ladn. J. shown In Table 4·3, The Ponland program chan,ed laboratories and 
analysis methods, which shows up in the data results, Similar nulricnt results or a survey 
of 1 J compost sJles In MiMcso18is shown in Table 4-4 and of • leaf compost site in 
WesldacsterCounty, New Yorlrare shown in TabJe 4·5. One time analysis of the Carver 
County, MiMeSOla compent sire Is shown in TabJe 4·6, The ranae of results is slmllu. 
even though they were conducled in different arus of &.he country. For comparison, 
concentrations of elements considered ph)1oloxJcaUy excessive levels is shown In 
TabJe4.7. i 

While a Jow pH (acid pH) wUl tie up phosphorus and deter the ~akdown of 
humus in the sou. • hlp pH (alkaline pH. above 7.') wW deter humut production In the 
sOU and will make me&IJI ki. so1ubtc [Ourkewhz, J 9894). The UnlverJlty or Minnesota 
extension servke hal ldentUled IhaC the pH of most yard Waite COD1p05" teJced by them b 
,Uaful)' alkIIlne, between 7.0 IiId 8.0, and should prove bencfk:ltllo plan" &rowinS on 
.cld JOUs. Bc:uute of the alkaline pH, the extensIon Ktyke upons composl Is not well 
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ll11M.f·J Anolysis of Portland, O,egoll Ycud WAUe Componfrom April, 1986 iltioiigh· '. 
JtJIUIIUY!~ 1990 (GurUwitz, 1989a, IJIIII Ve'IIOII, 199O} II . 

'~~ 
.!.~ 

Pania/ Acid Extraction b Wace, Extraction C 

&zeil, L284 -Mardi., L2&8. 1.u.D.t.. 128.8. -[aD.uaa,. 1990 
Mean Range' Mean Range 
(ppm) (ppm) (ppm) (ppm) 

Ammonia Nitrogen 13 3 - 52 IOd <1- 3S 

Anmic' 5 
Boron 0.5 0.11 - 0.81 0.4 d <0.1 • 1 
Cadmiurn~ 0.80 
Calcium 3.437 2,504 - 4,726 68 36 - ISS 
Ouomium' 23 
Copper 3 2-6 0.07 0.04·0.1 
Iron 270 144·412 3 2-S 
Lead' 72 
~b,nesium 779 615 - 920 35 16 - 113 
M~lIpnese 203 66·300 2 0.8·4 
Mer:wy' 0.06 
S~kel' 22 
Sural( Niuogcn S 2-8 Id <1·2 
Phosphorus 132 93·171 3 1 - 6 
Pouuium 2,827 2,062 • 3.756 184 41 - 370 
ZInc 32 16·42 0.3 0.12 - 0.63 ~ 
rll 6.5 S.8·7.2 6.S S.3·7.1 

• Dry basis . 
e- t"m,e or7 samples from 2 different processors (n-14). Sampling conducted April, 

un~ and Oclober, 1986, february, June and September, 1987, and March, 1988. 
Pan.iaJ acid ucracdon used (or most elements. , A\'c"'fe or 4 samples from 2 dJfferent proce.sors (n-8). Sampling conducted June, 

d ~88. uly and (Xtobtr, 1989 and January, 1990. Waltr extraclion used. 
R \'CrI,e ConlaJns muslftments Jess than the detectable limIL r uuhs 0( a one·time tes' (OUlkewilZ, 1989bJ. 
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Tabk4-4 AIIIIIjm of "iMeopoJls. ",-", "~"opo/IlIJn Arra Yard War~ COInpcost IRos~"~IQI .• 1989J iI,. , , -
EIDneIll 

Mean 
Range (mgltg) 

(mglkg) 

Aluminum 
2,700 

600 - 3.100 Boron 
41 

7·141 Cadmium 
0.4 

<0.1 • 1.4 Calcium 
30.200 

7.000 • 80.400 Carbon 
J93.000 

44.000 • 414.000 Ouolllium 
6.3 

1.2 - 52.5 Copper 
JJ 

3 -143 Iron 
2.500 

600·3.100 Lead 
49 

1 -380 MangaJJese 
420 

223· 1.261 Magnesiwu 
5.400 

9('0. 13.400 HicJed 
7.3 

1.7·33.3 Phosphorus 
1.900 

SOO· S.OOO POla$sjum 
3,900 

400·27,100 SodiWJJ 
]$4 

36 - 921 Total HifrO&en 
J2,600 

3.300 • 42.000 2Jnc 
88 

39-585 
pH 

7.6 
4.5·8.3 

•. PanJaJ acid c"lracdon used for most elements. ~ bub. 
b. Mean values of J J compo,,, 'Ire. over 2 year, .hown . 
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TIJble 4·' AlIIIlysis o/WUlChester COIIIIIY. New York. LeI1/ Compost [Rkhard and 
Chadsq. 1990J CI. b 

EItmmt Mean Standard Deviation 
(mglkg) (mglkg) 
-.-, 

Aluminwn :33.nOO 3.400 

Boron 15.00 1.03 

Cadmium NDe 

Calclwn 18,400 1,100 

Ouomium 10.46 1.13 

Cobalt 4.24 0.68 

Copper 19.14 4.29 

Iron 26.700 35,SOO 

Lead 31.70 9.S7 

Manganese 373.76 2S.38 

Magnesium S.900 300 
Nickel 10.08 0.91 

Phosphorus 400 100 
Powsium 11.100 1,000 
Sodium J5.100 1.400 
Sulfur 2,300 300 
1itanlum 900 500 
Total Nitro&en 6.200 1.900 
Zinc 81.60 9.86 , 

I 
pH 8.16 0.21 
Orpnic Maner (~) 22.44 6.87 
WllttConlenl (%) 54.60 6.90 

• ~ '4 htrKtlon used lor most elemenlS • I • !VC ~ es 'elled. 
• Soc delCClible (NO). 

, 
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•• TIlbk 44 AlllJlysIs tJ/CQlVU County, MiMtsDlQ Yard Woste Compost IG~Mr~ux and 

GeltUeur, 1989} IS 

AJLDninum 
Barium 
Boron 
Cadmium 
Calcium 
Chromium 
Copper 
Iron 
Lead 

Magnesiwn 
MMJganese 
Nitrogen 
Phosphorus 
Powb 
Zinc 
pH 
Conductivity 
(mmhoslcm) 

a. ReauJ" of a one-time lCSL 

• • 

ConcenrraJioll 
(mglkg) 

2.000 

15 
41 

0.4 
50.000 

4 
7 

3.300 

35 

11.000 
500 
750 

200 
270 

SO 
7.6 

2.8 

t , 
t • • 
t 
t • 
1 · 
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Tob1e.f·7 Phytotoxic ConurJralions o/Trace Elements in Surface Soils /Kabala· 
Pendias and Pendias, J 984} a 

Eltmlnl 

Antimony 

Arsenic 
Berylliwn 

Boron 
Bromine 
Cadmium 
Chromium 
CobJlI 

Copper 

Auorine 

I..e.1d 
Mmpne5e 

Mcmuy 
Molybdenum 
f\ackcl 
Sclmium 
S,I,·u 

llWUum 
Tan 
\'~um 

Zw 

a 1>ry b:ssiJ • 

• • 

It 

2 
S 
3 

4 

2 
4 

4 

6 
6 
3 
5 
2 
4 

S 
S 
4 
1 
1 
2 
3 
6 

Mean Range 
(mglkg) (mglkg) 

13 S -10 

28 IS - SO 
10 10 
64 25·100 
IS 10 - 20 
S 3-8 

94 7S - 100 
43 2S - SO 
98 60-125 

567 200 - 1.000 
180 100 - 400 

2.250 1.500 - 3,000 
3 0.3 - S 
6 2 -10 

100 100 
9 S - 10 
2 2 
I 1 

50 50 
70 SO· 100 

270 70- 400 
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suited to Kid lovin, plants ·such as IWeu and bluebenies (Rosen et aI., 1989]. The 

PonJand quarterly yard waste testing program has reported a range in lheir compost pH 
from S.8 to 7.2. 'lbey have recommended that when added as a mix component or 
incoJporated as a soil amendment. compost will have linle or no effect on soil pH. The 
average pH oneaf compost from Westchester County. New York was 8.2 and would nOl 
be Rc:OIIlIDCnded for use on acid loving plants without the addition of sulfur or other 

acidifying agents (Richard and Chadsey. 1m}. It would. however, be suitable for 

applicarion to lawns, most trees and general gardening uses. 
A high concentration of soluble salts in contact with the roots of genninating seeds 

can cause injury by forcing the plant to lose watc:r and dry out (Gurkewitz. 1989a). The 
Minnesota Department of Transponation (MnDOT) has proposed a maximum specific 
conducr.ance (soluble salt content) of IS nunholcm in the revisions to its compost 
specifications. For comparison purposes. the Portland program has identified organic 
amendments as haYing a specific conductance of 3 mmho/cm. poning media ranging from 
0.7 to 3.5 mmhos/cm. and peat moss ranging from 0 to 224 mmhos/cm. The specific . 
Q)Dductance of &he Carver County. Minnesota compost sire was 2.8 mmhos/cm and the 
concentrations measured in the Portland quanerly testing program ranged (rom 0.17 to 1.9 
mmhoS/cm. 

-4.J COmpoSI ConJQm/nanrs 
Thc presence of residual pesticides and herbicides. metals and weed seeds are 

JGICIIlIy non-dWrabJe components in yard waste COmpoSL Testing for these materials is 
Jmponanl '0 CDJ\IJC acceptance and usc. 

The metals measured in some Oregon. MiMesota and New York composes are 
shown in Table. 4-3 through~. As would be expected. they are of relatively low levels. 
Although intended (or municipal waste or manure compost, the Minnesota Pollution 
Control Asency. Ncw York Depanment ot Environmental Conservadon and Iowa 
Department of Natural Rcsowus have estabUshed limits for compost contaminants which 
must be verified prior 10 usc (Table 4·8). These levels as weU as those provided in Table 
... 7 may save III benchnwt in evaluadng slgnlficant meLIIlewls In composted yard 
WI.5le.. 

• • 
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Table 4-8 Allowable ColJl4mlnanl Conull1TtJtlon/or Compos, [MPCA. 
1989. Iowa DNR, 1990. and New York DEC, 1989} " 

Co1J1amiNJIJI c.afJ"lJl!QriafJ lJzJI.t.U I 
Mi1U'Jesota 

Cadmium 10 
auomium 1,000 

f:F sao 
SOO 

Mercury 5 
Nickel 100 
PCB 1 
Zinc 1,000 

~. Inlended for municipal waste compost. 
b. Proposed 51andards. 

lowa b 

4 

100 
400 

100 

200 

New York 

10 
1,000 
1,000 

250 
10 

200 
1 

2,500 

EPA registered yard herbicides and insecdcides can be expecled 10 degrade at least 
IS rast in I compost pile as when applied 10 the soil (Rosen et aI., 1989J. Table 4·9 shows 
the -pmlltencc of some common home lawn care herbicides in soils. Results of &estin& 
Ponland compost for pesdcldes durina 1988 and 1989 show mostly nondetcctable 
mwurcmenu (Table 4-10). The chlordane most Ubly is • midual from tennilC treatment 
II'DUnd houses (chlordane is now banned !rom Jenera! use) and &he pentachlorophenol is 

110m IrUtmen' 01 outdoor wood such u fen«posts [Tracey, 1990). Inidal PonJand 
....sic, have shown !he presence of such compounds i5 not toxic to seed aennination or 
,w" ~1h as evidenced by seed senn1nadon tests and demonstration plots using locally 
prudlKcd yard waste compost (Ourkcwiu., 19891). 

TiJble 4·9 Persistence 0/ Htrb/ddts I,. Soli 
fRosen tt al., J989} 

.= 
COfMUlII Trade Perslstenct In 
NtlnJI Nome Soli (mo",Ju) 

• Beneftn Balan, BaJItn 4 .. 8 
• DCPA DaC1haJ 4 .. 8 

BensuJlde Dewan, Prdar 6 ·12 
0!lbboUIC Roundro' KJcenup <1 2, . (Many 0Im.) 1· 2 
MCPP (Many (onnl) 1·3 Pi,,,, Jlanxcl 3,,13 
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Tobie 4-/0 Pesdcide ANllysfs of Portltwl. Oregon YDTdWaste Compost [VeTIWn.1990J G 

Pesticide Residue Number Samples Above Mean Range 
ClassijiCfllion of SompkS Detection Umit (mglkg) (mglkg) 

Chlorophenoxy 2.4-D 16 0 NDb 
helbicicks 2,4·D8 16 0 ~'D 

2.4,S-T 16 0 ND 
Silvex 16 0 l'.'D 
MCPA 16 0 NO 
MCPP 16 0 ND 
DichJoroprop 14 0 NO 
Dicamba 16 0 NO 
Pen rachJorpben oJ 14 9 0.229 0.001·0.S3 

Chlorinated Odordane 19 17 0.187 0.063 • 0.370 
Hydrocarbons DOE 14 3 0.011 0.005 • 0.019 

COT 8 0 ND . 
~DDT J4 2 0.005 0.004 . 0.006 
ppDDT 14 4 0.016 0.002 . 0.035 
AJdrin 16 1 0.007 0.001 
Endrin 16 0 NO 
l.indanc 16 0 NO 

OrCano- Malailhlon 14 0 NO 
phospbares . Parathion )4 0 NO 

Diazinon 14 0 NO 
Dunban 15 1 0.039 0.039 

MiscelJancous Dieldrin 13 J 0.019 0.019 
TrifJuraJin 10 0' • 
Dallpon 4 0 ND 
Pinoseb 5 I 0.129 0.129 
Casoron 8 OC 
PCBs S 0 NO 

•• Number of nmples is combin~d lOla! (or 2 'UPfsuen 0( c:omposit which were 5II1lpJed 
in June 1988, October 1988, April 1989.1uly 989 and Occober 1989. The number of 
IImpJcS ,aken each time b not uni(onn (mostly 2 per pertodlsufptier in 1988 and I per 
t:lOdIsu~ner in 1989), The minimum de,"'ion llmh Is 0.00 ppm (or 

tlbJcide CtliCides and 0.01 ppm (or PCBs. Dry buls. 
b. Noc del"ta Je (NO). . 
c. ReJJduo detected but no& lDNJurabJe. . 
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Minimal padc:ide pe~ in compo5I hal also been measured in me W~ter 
County. New Yade study wbcle (our ol200 pestid6eJ te.sted were delectable: captan 
(O.oos ppm), chlordane (0.09 ppm), lindane (0.18 ppm) and 2.4·D (0.003 ppm) (Richard 

JtWI OddseY. 199OJ. All umples were analyz.ed using U.S. FDA test n.ethods and wac 
lIdow their tolerance level for food. 

The desuuetion of weed seeds and plant paihoIel\5 is depeaden t on lbc but of 

detomposition of the composting opetaticn. Compost must be exposed to bi,b 
rtmpuature5 in the interior of the pile Jon, eooup to rmSer most weed seeds unvlable (a 
ICrnptfarure of J5O"F to Ian:). Since all yaM waste compost in a pile may no& achie\'C 
lath umptmw-es. the uuroduction of large amounts of weeds into compo5t pile.s should be 

.voided (Rosen CI ".J. A ~w of yazd waste compost (or the PonJand, <Mlon region 
)iddc.d no weed seeds in germination ullin, (GoJueke, Diu and Ouruwitz. 1989). 

4.4 Sptcl/lcadons/or Vse o!YaTd ",as~ Compost 
Illinois has not yet established sped&:ltions for use of yard WASte compou in 

b.nd~lpe work. The MnDOT has de .. 'efoped !peclfacations for the use 0( compost materill 

u~ as a soil amendmem (or landscape plant in, or twf e"abUshmenl pUJpO$C$. The 
~rc'ifintions were originally adopted by MnDOT in 1987; rc\isioos as. result of thtlr 

clperimee wm proposed in 1990. MnDOT specfticadons toVU compomd yard waste 

and tompOSled animal and poulay manure. The material is to be. bumul rlcb type similar 
to. $hrr.dded peaL The depanmenc bas proposed/uJed lhe materia) 10 modify or amend £oil 
I., brnhnpe pJandn,p.1O u&aLUsb .ud on rip" or way, U • top drn$in& OV~f the f;JJpS" 

01 k-c lIt.'u (e.". rithu of way and feU mas) and IJ • lOp soU developer whete lop IOU l$ 
crUlkd away or removed and sub-soil is le(, (Holm. 199(1), 

The lattlC)' WlnI.SIO apply eompnt to pnxnoIt the groWlh of pJantinl.s And IS • 

1m, ftm1 nuh1ent SOUR:C. A lew 01 abe depJM)CnlS oblotlVltionsmul (ar i,&hat 'e hai 
L"f~ndouJ .'1," hoJdin. "pachyand lmprova the soU IblIeIWC on nih ... or ,. ... y &h., ha.$ 
,-,,",PJCatd soil (lJoJm, 1m.). 

Due '0 the leniency or lhe Inldal tpCdllcadoos Idopltd in 1987, MnDOT 
"i'Critncfd poor plan. poWlh whh the compoJIlhey Kctivcd. Primarily non-decompolCd 
In.attri.IJ Yo'J$ deUvfir.11O .'leS whh subuquenl anaerobic dC'COmpOlltion and oYelbe.dn, 
a!tn bein, nifO.cJJlcd Jmo the gouncL Cwrtntly. the lnrencfcd u~ of yard WN1e compose 
• u ~ landiClpC plantin, medium. 

" 

5. 
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The ~abas wida dleproposccl R'ridarf.tS are~ • (oUo ... " ~WX)T. 

1987. ud JWm.. 19OOb): 

• 1'ht dr.c'ompoUdon ~s sIuII be aJmpletc &5 C\'idcnCCd by abe cot.II 
~ oIlhe n,., inpdiMts ud lack 01 odor and baa ~ 

• The~ $hall bell ftC) ~JCfAic bK1.e:. ria or' ~ud seed and $hall be frte or 
ptucic ddJr:il.. saCDC$, ~ cWs'AM odts CX1J'lDeOUS mllttr. 

• ~ dult be repJk'mt (IX rde wkh the "fA. Depll1me4t or Apiculcwe 
and slWJ be piOdllXed on sbe:J dab« pmnfacd or ha\'t a pemW peftcling \\ilh 
1heMPCA.., 

• CM~ WU allu4.w t.tfCI.1lIowII* Icvch 01 COD&IJJ1lnant requi~ments 
(Tabk4·8). 

• CcImpoIt JhdJ be air·dricd ., lime 01 eleGYn)'. 

• The~. ft'Kn'fS Iht: Ii,,,,. 10 conduct t»ousar Icstin, 0( an)' materiAl. 
Whm Wbjec1.td 10 bloiuu!f Intin, .... mix ralif) or \'Olume con'p'st 10 2 
\O'wnes sOU, h sIWJ DOC bI: ~ or ~AL1lJy affect c.he 1JO'A1h iodk4tor 
plant" 

• ~, 11W,1 be ~ .mt Ipproved byabt ('DeparImet11) !.upnm prior 10 
cldJvcry co lht project. 

• Prb I() che ~nJJ EnaiMu ~Uni 11K! prod«t &be UNwnc!or ahaJJ 
ftunltfa • CC'ni'te..tJon 1ft,", 1M supplier ~.Ihe mlftrilllw b«n produced by 
*"jJfClcI"'hIe~dn, lCdu1iqueJ empJoyln, cumin. « a.eradm, 
pllhOIett ~ lid cwtnJ. 

• J~th*f, JOUrCeII'! ~ shan be lndJca((d 10 che (DepvtmtAl) En,1na:r 
.. It,.., OM nw:.~~ priolr 10 cJdj~JY 10 &be pn:.tju'i JC) allow Idcqv.ax Iimt'rOt' 
testine wwJ .tppfOVIn. tJ1c mIIabJ. 

• The cunma :itInIkId "'ltln, ~ure 01 &bt Univcnicy cI ~ Soils 
Tenin, Ltbomory lltaU be u.J.«S 'or dtttnnb'~!'Iit t.Cl'KIlbIt rhospbor.us. 
c.ufwi,eaWe ~ and Qlbcm cmtmt Md. fOf.lf nicrosen de.mnlntd by 
aM KkJd.ahJ mttbod. TCJdn& (or molsIwo ""*C«M wW be in ~ with 
AS'J'U mot6, On,. Drytn, Melhod. 

• CompoII .. JJ mt'e1thc loUowIn.Rqulmncn'J: 

MJ.cfmIuD MulQUD 
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The ammonium aiuocen coa_ftIqUirc.mau Is inraded ., C'451.We puUaU)' 

dcmIipc:wd IDIfCri.aI will DOl be deJivcmI to... MnDOT aurentJy esthm'.:.s they can 
cliJiu 10_000 ydl/yr IS al.anclscape pwuin, med;"m.l.5OO ydl/yt in &urf mablishmc:nt. 

650,000 ydllyr as alOploiJ developer and 1000 JdJIyt in top ~:s.Un" For abe 1989 year 
is waJ esdmared tNt at lease 4000 yell WtIC u.1Cd. about 10.. yard waste COlDfOSl and 9())\ 

~ CUIIpOSt. If • cost ot.$iO. $2.S I)"dl.whkh iDdudes deUvay and pla.cancn.l (Holm. 

J99O.I). By May or J990 MnDOT had applied 4OOO)d3 of yJnI v,"JSCC comPOSL In order 

II) inaa..'"C use and ~.Ihe)' have J.dcnd.&d (ourRqaimDetttt: maiDuin quality, 
1mb is JocaIJy aYIfIab1e. be cost campclicilo'c UfJ ~ cnrironmmtaUy ICCt'publt. 

, 

, fl>f'!~ ...... 1 • 
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Dbea land spreading of leaves and pISS (wilhoul composting) is RCdvinl 
inm:adn, aJta:tOOD in areas wiIh available (umland as I mtmod to divert yard \l;'l.ste from 

landtiUs.. 1be JOOSt common pnaice hu bem 10 apply leaves MIO rannla.ncl in rhe (aU, 
ma1nJy because aop!md is Ivailable in the (cD for application when the bulk of!eaC 
coUectioa ocnu:s. Tbc bves ~ I)'picalJy spread on CRlpbnd \\tim llIW1UIe qn.adtr and 
&hen iMoIporaIed into the IOiJ wUh I plow and dhc. Artu where farm land application of 
YIJd waste bas been utiliud iDclude &be ltliMcapoUsaSL P,ut azea. New Jef5.e}'. New York 

and WiSC'OllSin. 
In J989.1he New Jmey Departnxnr of Apicul~ (NlOOA) esublished a "Jeaf 

mu1cbin, boIJi.ne." wb,elc fanners ~ilh Iv&ilJbte aoplInd or Kc·Wde land "'iUing 10 a~pI 

leavcl couJd CQI.1MICt with (OWns and municipalities wanting 10 dispos.e or leavcs. The 
NJDOA vicw'td eulun,e "",icc IS I method for (a.rmen 10 generale addilional rw!'\'cnue 
and incorporate orsank manC'( inso their aopl1nd. The fee auoclalw with che exchange 
was individually .peed upon bye-Kb fanner and 'O~tn. A price of S~ydl was whal most 
fannm smned 10 be ge«inJ.ahhoush lOme (armtB ",ith dose ties 10 a municipalil)' 
J«tp.cd kavC'J (Of free (B1UC'h. 1990). The dhtance and cent uSOC'il!cd \\ilh uuckin, the 
kaves WIJ Ibe mMt imponant (act« In the proceu 0( ne,otWin, I land sprud.ina 
aJI"mC1U ~fWe(n I IOwn and (arm. Accontin, fO NIDOA COWlt, 42 rowns and 62 
'.annen were maldttd up in 1989. ahe Iirsc )'W of the propam. Reprdle,u or the 
ma.n8(Rn'J, re~ for lind spradfn, of kl\'t' in New JCfUy (or'w mulcbin, 
optnuUm~ a, diKuJied jn Chap," I) WCfC rcqulnd co be met.. 

1M (oUowiD. btMfil~ bI~'e boten repomd (ron. lAnd SPlCidJnS (Smhh. 1990. and 
OLEO. 1990)~ 

• 

• 0rpNc malltr ls Iddcd &0 1011 .. minlmaJ cost. 

• Reduced wind CfOSton h.a., be(n obJC"rVed 10 occur on "lCS where lind 
Iplt"'tn, J.f ptdormtd vmUJ where Lhefe if nonc. 

• The "vcnJe of bnd .pplindon lJ Ie" than IhSI of composdn,. Th~ con of 
fncorpoqdon and • ~njb'e cralnl .. she Involve Ius lime and money than a 
(ot'J!f'OJ1' ,Isc. In Ariob Coutu)', "UMC~ \he COlt of I fullK.aJe land 
IWlk.don ~ Iw beCf1 «dm.ltd It SI7/1on while lhal or. compoJ'l 
PIOJWn hai bun eidmaltd at $26faon. 

• 1'kIo I.J.IO ~ procf.uct 10 hive to martct • 

•• Waacr tfOJlon may be JJo~'Cd. 

• 

, 
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']be following problenis have b«n reponed from land spreading (Nally. 1989. and 

pamon, 1990]: 

• Grass and leaves must be free of brush, glass, metal. plastic and other debris. 

• Raw leaves and ps are diffICult to handle. 

• Spreading is wne consuming. 

• Gras.s dippinp will become odorous if uockpiJcd prior CO spreading. 

Thac i5 Jin1c In(mnation rcpdin.c abe land application of luves. grass and soft 

kdie4 non-woody material. and any accompanying effects on plant growth or pollutant 
transfer. The siudy of appUcalion of yard wu1e to crop land is necessary in order to 
dncrmine &he e«ecl on crop yiekS, fertiliZAtion rcquimnenLS. soU analysis and pJant 
wlysi5. PiJoe projccts reprdina .pplication of leaves 10 aopland have been conducted in 

Madbon, Wisconsin. Pillslord. New YOlk aDd Anoka County. Minnesota. This chapter 
disclJsses lhese projects and expe-rielKel in land 'pplication of yard waste. 

Two )1foj«u which wm: initialed in the fdJ of 1939. for wbich mults are nor 
IV1ilable, are beinlwried 001 at Dlinol$ Stale Univemry in NonnaJ. nUnols {lSU) and the 
Fon Hays Ellperiment SlAtion 01 Kansa, SIale UnivmJty II Hays, Kansas (KSU). ISU is 

cuminin, appIkation of Jeavu in me faJI and spring Oft clirrerent 'cst plols (2S tom/aere 
uch) and also application 0( ya."d waste compcnl .in abe spring afler crop emergence. Com 

1M ~s wiU be used '0 evaluate the e(rw en growth. weed conttol, moistUre conuol 
W COJU, The KSU projea b Iprudfng pass cllpplnp II rales of 510nuacre (I/a), 1 S 1/1 
MIt 451/a and crowing drill (ted, • hay crop U$ed exttn5ively in chc winler for aninW feed 
in Kant.as. AppJic.lfon of Jhmtdcd newspaper at ,he s.ame "tes b aho beln, sQldicd in abo 
tau PIOJ"', 

" AppllcQf(c,. Methods and Ralts 
A prfmIry If1*"I of lui appUcation Is the supplemental nlarosen mJuirtd (or 

IkPld.lIjon o( le,vn. faU leaves have a high 'Mbon co nhroBen ratio (C:N. ranging (rom 
4();' 1080:1) and lhenae O(depJdadon can be Ilmltcd byahb, If !he C:N "00 C'~«Cd5 
~. brc.akdown usually wUJ proceed slowly and nicroacn .avaUJlbJe (Of plana pori will be 
Jamiled Ih1mOn ea al. 1989). A. dcJfldadon prope,"'. nJuo,cn ",*nu available lor 

pLant ""'" or tvnher depa4tdon. 



UlIlverslty o/WisCMSirl-Madison (UWM) Pilol Projecl 
UWM. in cooperad<m with the city of MiddJelOn. Wisconsin. coUecrro 20 to 40 

tons of leaves in lhe Call of 1986. 1981 and 1988. wves were spread at a two acre U\VM 

test site at &he West Madison Agricultural ~b Su.tion. The lwapplkation and 

conuol (no leaf application) field sizes (or lhc "JWM study are shown in Table 5-1. 
Rep1!catcs were planted in 1986 and 1987. and control ficlds were planted in 1986 and 

1988. The years shown are (or (all application; growth results are therefore (rom 1987, 
1988 and 1989. Twenty and 40 va. 30 fla. and 25 and 50 v. were spread in the fall of 
1986.1987 and 1988. respectively. Gt3J1ular ammonium nitrate (33% N) was the n~trogen 

(OIDJ used in the UWM projcca. The UWM projeQ planted ear com on tlI&CSI pJots to 
monicor crop yield. 

Dr. A. Pcrerson. the coordinator of the u\VM project. experimented with various 
ways of incorporad.ng and applying leaves. The 0lder·sty1e reM discharge manure spreader 
(with bcalers),aJthouJb boor incensive.1w wcdced best 50 far. Leaves dumped in piles 
and moved with ironl-cnd Joaders and side discharge manure spreaders did not work as 

weU Experiences wilh incorporating leaves in the UWM pro~l are as rouows: a) discing 
was not satisfl1C'lOI)' (0" inrorpomioQ and a rOlotiUer (I Howard rotovator) was necessary 
CO mix the leaves inro abe soU. b) using alOlOriUer was diflkuh on heavicr (40 cia) leaf 
1realmCnts, and c) ineoIporatin, leaves onto a bare field was easier than on hay or sod land 
(PcleI1On el aL, 1989). 

Table j.J Field Sizes In UWM ua! Application Project/Pettrson e,IM., J989J 
Ii 

Ytaru.aves Tts' CoIJIToi Notes 
Spread FI,ldS/:t FleldS/zt 

J986 2 @ 100' x JOO' 2 @ 100' " 100' Leaf fields and control fields 
divld«llnro 2 • 50' J( 100' 
lou each, ",im duplicate, 01 
each. 

1987 2 @ 90' " 100' none 1.af' field dJvJded Into 4 • 90' 
x 2S' lOll. w1&h dupliCllCS 01 
each: 

J988 50' x 100' '0' x 100' Leaf field and control field 
• divided Info 2 • ~O' X 50' lOll 
• each. no dupllclles . 
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ComelJ Coopn'lIIive ~nsIo" Sl1VIu (CCES) Pilot Project 
The CCES of Monroe County, New York. in oooperatioo with the towo of 

Piusfml. New Yo.rt collected kaves in lhe fall of 1987 and spread them in spring 1988 on 
6 aaes or com crop land. Six diff'at'nt ~t ecmbinations of 1/2 aae each. with one 
RpJkaIe of each. wel'C used for the project «(or a lOW of 1 am: per treatment combination). 
The extension service spread 0'". 1112- and 3" of leaves. This corresponded to a sprud rate 
of 0 t/a. 6.4 ria. and 12.8 t/a on I. dry basis. respectively. and • wet basis of 0 tla. 20 tla 
ancJ40 va. respectively. Nitrogen rates of 60 Ibs NJacre. 120 Ibs N/ac:re and 140 Ibs 
NIat:re were applied (using a 33% liquid nitrogen form). The project coordinator. Mr. T 
Nally. of lIle CCES, used IWO Uiffercnt type manure spreaders to conduce the spreading 
and rmJrded the lime required lor different spread rates (fable S.2). The times recorded 
include Joadin, the 1JlRader. trips 10 and from the plol and spruding. A total of 125 man
bouts WClC involved in the operations or hauling. loading. spreading and incorporating for 
1hc project (Nally. 1989), Sprcadina of'leaves with a manU1\: spreader was reponed (0 be 

she IDOSl incIfic:icm and lime comumin, wk of &he entire projecL 

TIJbIt j·2 SpreQdln, TImes Recorded In CCES ua! AppllCQllon ProJect/Nolly. 1989} -
IIQNITt Sprtl/lkr U4/Sprt4d NlII'IIlttr oJ Tota/Time 

CopodtylJ ROle Loads Required 
(lbs) (dly kmslocre) RtIluJrtd (Murslocre) b 

-
S50 6.4 22 4.5 

SSO 12.8 42 9.0 

8SO 6.4 16 2.S 

8SO 12.8 30 4.5 -. 
~ ~ ISO Ib sprradet openl" ala higher rale of speed than the SSO lb spreader. 

, or I J am ICJ1Iprud. 

Comp1cce lncuporadon UJlna a mold board plow I1Ihc mulmum appUcadon f3le 

d)· ,11.81/1, dry) WIS RpOnCd In &he CCES pru~ bu. when kaV" were mJ,.akenly 
.",hed ... S"'.06- depth they wm round '0 --ball up'" In the plow and noc gCl incorporated. 

, 'should be IOCCId d1.I.l., poJec« 00",- rhe lnvetdptort detmnlned the 140 lb, N/,,", 

S7 



application rate would not be enough to overcome the possible crop yield reduction caused 
by leaf nitrogen immobiliurion (180 Ibs Nlacre was n~$SI1Y). However. local 
environmental officials would not pennil nitrogen npplication exceeding 140 Ib/acre without 
a variance. A variance was detCmuned to be too costly for lhc project size (since then the 

New Y«Ic Department of Environmenw Consuv~tion has panlCd aD exemption for 
fanners applying leaves on crop land). 

On·Ltmd EnvlroNMnlal Opportunities (OLEO) Pilor Project 
In 1989, the not·tor-profie OLEO pup in Anoka County land spread J400 tons 

(approximately S600 yd1, assuming 4 yd3/lon compacted) of yard waste comprised mostly 
of leaves. The application was performed on .s ranns: one (ann used leaves for animal 
bedding and spread after use, one farm spread man~ and then leaves. one spread leaves 
on inigated land. one spread pamaJly decomposed leaves and one directly spread leaves on 
cropland. The method o( yard waste appJicadon ae :ach of the OLEO fanns is sho\\ll in 

Table S-3. Most of the leaves were received at the Minnesota fams in the spring of 1989. 
Idea))y, ahe spreadina would have taJcen place In the fall of 1988. however -eNs was not 
possible because the proper permits were not obtained in time. The OLEO project's 
appJjcadon of leave, usina a manure spreader was reponed to have even and uniform 
distribution. II the marerial was slightly moist <such IS beina picked up afler I rainstonn). 

it spread ~Uer and was Jess likely to be wind·blown. 
In all cases the OLEO fanners reponed problems handUIlg the leaves due 10 

compre55ion and deblggina. and having (0 dun fortign mailer from the yard waste prior 
to application. Examples of maleriaJ found include g1ass. wire, aUlomodve pans, tiles, 

cement, car batteries and pJastJc and glass bonJe5. The farms which look bagged yard 
wale reponed the c"celS dme and 0051 associaled with debaggins was a problem. 
Debaggins and clean'n, of the yard waste by the (armm was nOl a wk &hey wanted to 
repel( In the future. The following wlullons were offered fO remedy fulUlC operation, 
,OLEO 1990. OLEO J989bJ: 

• Addidonal public «lucillon and awarcncu co keep (oreisn maner OUI of yard 
wUle. 

• Addldonal pubUc education (or deUvery of leaves unbagcd. 

:_ Enr~ the separadon of lorel,n maHer al&he curb. 

• ProvIde. cenaral dlspa&eh area 10 provide ne"QU)' cleanl"1 and delivery 
lofann. . 
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The application rates w.cd in tile OLEO project are shown in Table 54. Additional 
applicadon combinations of nitrogen and leaws were conducted in their project, but the 
data were not available tt time or publication. The application rates at flJD) site E ~ not 
reponed due to its large difference in leaf application rates from the other (ann sites. At)eaf 

applleation rates of around 20 tla. the OLEO project reponed no problem with 

iDcorpOraSion. At rates high« than this. tillage operations had to be repeated an additional 
one or two times with a disc to get good incorporation of material [Buchite, 199Oa]. Three 

(umers used mold board plows. one used a disc and field cultivator and one used a chisel 
plow in die initial incorporation pass. Four farms used an additional disc to cut the leaves 
into the soil surface. One {ann which used one pass with a chisel plow received poor 

powth mulls d~ to layerin, or leaves. The OLEO group planted shelled com on three 
t.vms. com JiJage on one farm and ear com at one fann. 

Table j.J Field Sizes aNl AppUCDIIon Methods Used In OLEO Projul [OLEO, J989a} 

FIVTII fltld. Silt. laa.u.l YardWosle Appllcadon 
Silt Ltll/ Control Application Method 

A 2.5 4.5 Spread on com "op I axle manure spreader. tandem disc 
acres incorporalion and 5 bottom 18" plow 

(10" sening) wlpacku . 

8 7.0 3.0 Spread on com crop J ax1e manure ~. 5 boClom 16" 
aeres whh manure plow (10" settina) and disc 
Ipread prior 

C 10.0 1 0.0 Leaves used as animal I axJe manure spreader, 4 bonom IS" 
beddbl~ and spread on plow (10" sellinS) and disc harrow 
com Il age me~ 

D 13.0 7.0 Spread on IrrigAled 2 we manure 'preader. leaves were 
eomcropaml cleaned, choPf:d, spread, side raked, 

dUe and chJ~ plow (10" setting) 
E 5.7 2.8 ~leave, I ule manure spreader. dl". 

IprNd on com crop cufuvas.e , acre. 
~\_". 

• four ICrCI dirccc IprCJd. 6 ami bed and spread. 
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Table 54 Appllmdon Rores In OLEO ut(' ApplicoJion Pilot 
. Projea/OLEO, J989b, and Buchitt, J990bJ 

FI1111I Leaves Nitrogen 
Site (tons/acre) (pounds/acre) 

A 0 . 0 
0 68 

IS 0 
15 68 

B 0 0 
0 170 

IS 170 
30 170 

C 15-30 0 
IS-3O 34 
IS·30 136 

D 0 51 
0 85 

10 0 
10 51 
10 85 
20 0 
20 51 
~a 8~ 

$.2 PJJo, Project TUI Results o/1And Application 
UnJ'ItTslry oj Wlsconsln·MadlJ>on (UWM) Pllol Project 

Nitrogen 
Form 

Ammonium 
Nitrate 

Anhydrous 
Ammonia 

Ammoniwn 
Nitrate 

Au1rnooium 
NirraIC 

The analyses o(&IIe leaves appJled In the (llJ of 1986. 1987 and 1988 are shown in 

Table ,." 1be variation In cbemJcaJ analy'" ~ leaves" wflhln the expected ranges 
{Peterson et aI., 1989). 

The 1987,1988 and 1989 com yields rrK the plOlS spread with 'eaves and the 
control ploU are .hown in Table '·6. The (enili.ter plot (00 leaves, 200 Ibs N/r.cre and SO 
lbs P/Im) repmaJtJ the normal rale o( appUcadon (or can In the area. 111e reduced )ield 

In 1988 from dte 1986 fPIUdin' was due co drouJhI. The study .ft(Jlf,d thaI the Ioc.uion or 
the 1987 piau prorided more molJlme and an exulJqta yteld In 1988 despilC cbc drouatn. 
ecm planr popuJidon mnaJ~ COUWU RpnI1a.t oIl1U1ment method and ave''Iged 
aboua25.000 pJantl/lCJO. 
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.. 
To6lc S-S AIdysis tJ/Uizves iIc UWII Let( Applil:tlticft Pi/ot PTDjea II /pezmon tt m .• 1989} 

,. .. s..pIt N P K (4 "'1 S Zit B Mil Fe Cu AI Na 
~) ... -... . ... _ .. ---_ .. _.--....... ---.. (,,~) --.... _--.................. 

1986 MIllIe 9.72 0.35 0.51 2.44 0.42 0.18 34 34 397 389 <2.59 298 <63 

1986 . Maple 0.86 0.24 0.71 2..54 0.43 0.20 28 39 348 294 <2.S4 132 <62 

0\ 1985 0IIt 0.71 0.10 0.37 1.23 0.33 0.10 22 29 598 503 <2.45 381 <60 -
1986 0It 0.84 0.09 0.35 1.33 0.36 0.10 32 35 692 370 <2.46 269 <60 

1987 l.aves b 1.10 Q.24 0.68 2.15 0.46 0.15 47 30 312 357 6.41 241 <65 

1988 ta.es 1.02 0.15 0.70 2.27 0.51 0.16 33 33 306 5 

1988 l.aYes 1.02 0.24 0.88 2...53 0.48 0.17 21 35 140 462 5 336 <64 

L San,,les:couecled to 2SC5 moisaR. 
b. 1)pc c£Jeaws ..,.arm 

----------,.,. .r..!" : ..... , 
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Table 5-6 Corn Yleldsfrom UWM Leaf Application Pilot Project a IP~I~rson el aI., J989} 

Year ItCII.mu;lJ[ .- Caz:a r.it.ld £busbl.IJIQ,C'e.! 
Le4ves uafRate Nilrog~n Rate b 
Spread (IOnJ/acre) (poUl'lllslacrej 1987 1988 1989 

1986 0 0 133 67 115 
0 200 c 143 73 126 
20 0 136 78 116 
20 300 1S3 74 114 
40 0 130 63 117 
40 300 148 63 117 

1987 30 0 124 128 
30 7S 126 124 
30 150 129 11S 
30 300 133 116 

1988 0 0 121 
0 :zooc 109 
2S 0 112 
2S 300 103 
SO 0 107 
'50 300 lIS 

a. Average 0(2 samples (or each treatment (C«J'«1Cd to 15% molsru~ content). 
b. Nitrogen rafe constant (c,r each season (supplied as lopdressing when the eom was 

approximately 4" hl,h). 
c. FUry pounds per am phosphorus (P~) also spre.d. 

Flodin,s reponc4 by &he UWM projCC& tie as (ollows: 

• Mew concentrations In ear leaf and grain samples 5how no differcnces amon, 
uaunenl methods (Tablcs '·7 and '·8, respectively). 

• Leal.ppllc.don h&d no major err", on IOU pH. nitJO,en, ~wn. calcium, 
~eJium and sulfur (Table .5·9). Laf appllcltions Jncrwod 1011 phosphorus 
when compared 10 tho control plOlS of no klves and no n1b'Oien (Table '.9). 
Oraank maUer either Incre.ued or rcmaJned approximately COOSfAnL 

I. How to apply and lncoIporare the It.avcJ In a more dme·emcienl mannel was 
the mole Climculc pllt of ehe study. Tho 'e.lVCs would be euler 10 lnoorporllc 
infO the JOfJ If chey we~ shmJded when coUecced. The tr.",fer of leaves to • 
manw" JPIC_r (01' spre.ldJn,ltka c:oasIdcnbJe ume and equJpmenl. 
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Overall. the UWM project shows thaI although thae ale variations in crop yield 
widl mpect to leaf and nitrogen treatment melhods and rateS,leaf application had little 

effect on the growth of com (plant population, com yield. soil characteristics and tissue and 
grajn :new contenl). Funhel' \\om is rcquin:d to determine appropriate nitrogen ar;r' kaf 

1JaImenl rates and more errcaivc memods of application and incorporation into soil. 

T obk j·7 Metal Concenlrarions I" Com Ear Uaf Samples from UWItt lLot Applicarion 
Pilbt Project Q [PelUson eloJ., 1989/ 

= 

Ytar 
Leaves 
Sprt.a4 

_ rrearmtnl _ 'd c, Cu Nj Ph Zn 
Leo! Ralt Nitrogen Rale 
(tons/acre) (pounds/acre) (ppm) 

1986 

1987 

1988 

o 
o 
20 
20 
40 
40 

30 
30 
30 
30 

o 
o 
2S 
25 
50 
SO 

o 
200 b 

o 
300 
o 

300 

o 
75 
150 
300 

o 
200 b 
o 

300 
o 

300 

<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 

<0.1 
<0.1 
<0.1 
<0.1 

<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 

-

<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 

<0.1 
<0.1 
<0.1 
<0.1 

<0.1 
<0.1 
<0.1 
<0.1 
<0,) 
<0.1 

I. Avtrase or 2 samp!cs lor Qch ucAtmenl. 
b. Firl>, pounds per am phosphorus cPlO.s) Ibo ,prod. 
f. Avcr.p conLIJru "Jcss than- value •• 

• • 
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11 0.4 
12 0,3' 
II 0,3 c 
12 0,4 e 
10 < 0.3 
12 0.3 e 

.. 11 0.3 ( 
11 0.4 c 
11 0.3 e 
12 0.4 

12 O.S 
II <0.3 
11 0.4 
12 <0.3 
11 <0.3 
12 0.3 

<1.0 33 
<1.0 28 
<1.0 30 
<1.0 31 

1.4' 27 
1.0 c 41 

<1.0 33 
1.2 32 

<1.0 32 
<1.0 3S 

<1.0 33 
<1.0 27 
<1.0 34 
<1.0 28 
<1.0 28 
<1.0 32 
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T"'S~9 Sdl~p..noc iIt uwat ~~ Pi/« PrtJI«t. takaN~.l9B9·IPtrenDltetGI •• J989} .. 
Far ,.,.. .• pH 011 11 NH.f-H NOJ-N TKNc P K C4 M, S 
£t.w:s I.tI!.tI{RIa ~ RIa 

(fIJ ApplW """r) ~, (~) -(ppJtJ- • •• ..... • •• (fJtt'UIIllsI~) ............... 

1986 0 0 6.7 24 7.3 1 0.15 18 180 3350 1495 6 
0 D)ct 6.7 30 10..0 20 0.16 40 195 3350 1370 9 
20 0 6.9 29 10.7 11 0.16 30 190 3275 1365 9 
20 30) 6.6 30 10.0 40 0.19 31 190 3300 1310 8 .- 0 7.0 34 10.0 20 0.t9 SO 22S 3500 1290 12 
40 300 6.7 35 12.0 6S 0.19 SO 230 3700 1370 9 

~ 1917 30 0 6.9 38 1.7 33 0.20 46 185 3400 1115 12 
30 15 6.9 37 7.5 4S 0.22 46 175 3SZS 1130 11 
30 ISO 6.8 36 8.0 3S 0.20 41 180 3375 1110 9 
30 300 6.4 38 8.5 78 0.22 49 200 3250 1010 10 

1981 0 0 6.7 26 5 10 O.l! IS 160 3100 1270 9 
0 2md 6.9 30 6 18 0.16 33 170 3150 1250 II 
15 0 7.0 28 n 10 0.16 20 180 3200 1350 11 
lS 300 6.8 29 7 11 0.16 20 170 2950 1050 11 
SO' 0 6.1 29 9 13 0.16 27 165 3050 1100 12 
SO JOO 6.9 31 10 "S1 0.18 39 lOS 31SO 1200 ' 14 

a. ~ tU.u& tiom era 10" dcpdL 
b. Orpmi: =mer (OM). 
c,. Toal Kjdd:thI aiIroFn (TKN). 
d. Fiftypc-Dk pctaac ~ <PlOs> abospad. 

,""'..:. :..-
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Comell C«JperOJi,oe £U~n.OOli SBVice (CCES) Pilol Project 
Crop )'kids and sibge lmeradon foe the spring of 1988 !e.af spreading in PinsfonJ. 

New YOIt are shown in Table 5--10. The 0 ria lea( me and J 20 1M N/acre me RpreSenI$ 

sundard llilrOJen mes for com in the are.a. Almough crop yield dec:reases as leaf rate 
increaKs. yield increases IS the nitlOien rale ~ which ('.aD be setn at the 0 ria or 
12.8 tla applic.won level. The CCES projec( analysis or metals in the soil ~Cose plantinJ 
and II bar,.'esdn" in (he tum bel_ applkadoo and in the com planllta\'(.$ before 
Jwve.sdng did not show sfgnlranllevcls [MaUy. 1989). 

II was noced ahallhe 5tOelcpiUng of lea,," near the field '0 be spe.td un be airk.d 
~ Ibe sucxcu of iUdl. project Sfockpilin, Rduced 1M nnsport time durin, coUection 

and/or application ::md increased sroJ«a efficiency. 11ais "uowed worktrs 10 transpon 
Jeaves when otbC'r work was fIOI pressin,. 

Table 5·10 Cor" YItIdsONlSlllIgeGtMTooo" ill J988CCES Lell/ AppNcoril11f PileI 
Project (I (NDlIy,1989) 

uD/ 1Cf::ltlllion 

(lbllSlllUt) 

0 
6.4 

12.8 

_.M) lJu HItler, 
Bwhtls TOM 
Gull" SlIDge 

126 19.1 

118 18,2 
lOS 17.4 
....... 

-
..120 Un IilI1Cl'( .• l4.Q la" N.aIac 
BWMis TofU Bushels Tons 
Crain Silage ara/lt Silage 

132 20 • 

J09 17.3 til 17.4 
":--

'f Awra,e IJI JO amples ptt crcttmtnf combin.OOn. 

Ofi'LtwJ Env{rOMl1!i141 OppoflUllitllS (OLEO) Pllor rroJta 
Ove-raU, the com WAS rtponed 10 pow W~U. ,,,'" err", of nicmgen .pplicj.don Tatc 

on crop ykJcJ an be ob~,ved in the ytekb (rom (AmlP~ 0, wbkh was the fOO$C unifonn .. 
In .pplle,don, had punlnW slope chan," and ufmud lrrf""don (Tt.b~ S·I H. AI. 
muo,en nce of,. lbfI,we and. 'tlr life or 20 II" '109 yield Is reduced. whUe yield was 
no, ,«crltd by JaI.ppUcadoo .,BS lb, Nlw:re. A .~~ of the Ivm~ «W11 pJant 
IbsJIe Amenf and rot'" COOltnlJ front cW'feTJnl OlJ!O proJect 'wlkadons h show11 in 
T.bJe ,. J 2. The samples were &&ken from III ben. com 't.ar .fler lilXinS" tho end t4 

I 
I 
I 

I 

\ 
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AUJU$l, 1989 and are summarized K'COIdiBI to theirttlabvC application rates. Sodium 
concentration appeared to decrease on plots with leaves applied. It should be note.d the 

number of samples from each ~ and farm are nol unifOtlD and mat the dala 
shown are for one season. 

A significant result in the OLEO project waslhe reducciOD in soil Joss due to wind 
erosion. Minnesota has sandy soil and yard waste had the ability to allow the plant to bold 

sand particles togelher more and to form a rougher surface which limits the amount of sand 

blowing. 

Table 5·1 J COTtI Yields/rom OLEO FtJI'm Sitt D [Buchilt, 1990b} 

wi AG:~calio" 
Itt, • "{we I 

o 
o 
10 
10 
10 
,.0 
20 
2Q 

Nitrogtn App/icaIwn 
Role 

{pounds/4a:cJ 

sa 
8S 
51 
68 
8S 
51 
68 
B~ 

5,J GuldtlintslOl /.AJuJ Application o/Yard Waste 

Corn 
Yield 

(bLubc/sfacrd 

lS2 
149 
142 
ISO 
156 
114 
120 
146 

; As Ken in CbJPU>l J. (ew regulalioni uhl (or the land application of yard W:.5lO. 

J 

Anob County. MinMaoca tw K' up I Jicentln, mangemem for (anners which intend 10 

perform land application, This ,,"emem, IS well as a draft two pin)' agreement between 
an OLEO member and a supplier 0'( yard Wille, are provided In AppendiJ( B. Prim.'S')' 
lurum of 1he county apeemenJ include: 

• Inrofporadon or malerlaJ In a1imely mlnMf (widtln 45 days). Mal~rial ~iyed 
between 6/1 and 10131 may be stoml (oru.1.e in the fill up ~nlilIIlJS. Yw . 
wUle (defined to me.n leavel and ""n) ""lved between J UJ Sand 4/1 w)' 
be J(Ot'fd (or usc In Ihe Iprln. and will be lneorporart.d by 6/J. 

• Yatd wasle (or bed and spread man.I,emenl wUJ be applied .1. rlf.C ,uffielenl to 
: ,UIIlntee Iu U-IC within 6 monlJu of WlSlC delivery. Wincu and sPrin,l ul«l 

bed and spread yard wAIte wiU be spre'" by 5115 and Incorporated by 611. 
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TIIbk '·12 Analysis of Corn Ear LufTISSUL in OLEO Pilo, Project (I (Swanson, 1990) 

TTelJllMIIl II N P K Co Irfg Al Fe 
~, ... _ ....... _-_. __ •••••• -...... (ppm) _.-................... ..:.:.:::, 

NoLcavca. 3 2.97 2873 27$8.S 5149 2992 30.93 lGl 
NoNilrOIeft 

No~ , 2.95 2833 2m2 6817 2700 29.07 162 
Hiaoaeab 

taves', 6 2.14 2902 22181 7101 3704 31.38 124 I · NoNnroscn 

t.taw. c• 8 2.14 279) 23m 6264 26.80 115 I lnL Niuggen 4 

I 
Laves'. 6 2.65 2149 19168 7048 3531 29.0S )40 

Hi'" HiIm&en e 

" 

Tretllmenl n No Mn Zn Cu B Cr S 
•• ., .. - ........... :.:,. ................. lIlPml ............................. {%J 

No lam, 3 20.14 f 64.6 33.21 8.2. 5.99 0.35 0.221 
HoNiuoaen 

No Laves. 
NilrOJmb 

5 21.42' 91.4 3l.38 6.47 6.98 O.38 h 0.212 

laYea'. 6 12.32 74.4 32.98 5.72 7.22 0.31 0.212 
NoH~n 

lavac, a 14.61 92.0 31.82 5.73 7.23 0.421 0.203 
lAL MaroaCft C 

la.va', 6 J2.J1 17.6 31." ".4J 6.S5 0.33J 0.206 
iup NJuoaen • 
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• No field applied yard waste sba1l remain unincorporated over the summer or 
-win&cr. ... . . .. - -.-

• Yan! waste deliveries shall be prearranged and only from commercial or 
municipal haulers approved by the counl)'. ~. 

• Appliealion rates shall not exceed 20 ria. 

• SoU tests shall be CXIIlducted hefon: and 6 months af1Cl' application. 

• An annual report shall be submitted which addresses quantity of waste received 
and field applied. application rates. soil analyses. problems and sources. 

Additional mxnnmcndadons have been made co supplement the agreement [Smith. 

1990 and Buchite. 1990a]: 

• Yan:! waste lhould go to the {vm debagged; fumers do not want plastic bags or 
pieces of degradable bags cluuering up their fann}and, unless it is desired by the 
farmer to use cby lalllcaves over a period of time {or animal bcddinS prior to 
spreading. 

• The hauler should pay the fanner as pan of the rate (or picking up yard waste. 

• Educate the public 10 und~5tand 1hat &heir yard waste may end up on food 
producdon land. . 

• Monitor for chemicaJ and metal contaminants. 

For 1990, Anoka county has projected the use of. transfer trailer to haul yard 
waste from lIIJI1Ier cities out to the (aims as a means of red uci na &he nwnber of trips. 

J.4 COlIS Comparison Between Land Applying and Composting Yard WQSte 
Anoka County pedormed • c:ost comparison between the OLEO project and hs own 

yard waste composdn, program lor the 1989 year (Table 5·13). Overall. the COSt of the 
OLEO project lor the fUlt year ($8.01/yd') was hiJhtr than the compost site operation cost 
($4,S4/yd3). Thl. hip" cost wu primarily due to fin, year c:oS" associated with Jegal . 
consultatfon and tcsdng (S4.37/yd3) which were not amoniud. AddidonaIJy. &he compost 
.he "ConsuJ1Ition It. Testing" cost IncJuded. one time lee 0($16.418.60 for the driJUnS of 
test weU .. AdJusdn, (fA'these (accon resultl In a Jand spre.adln, cost of S14.56I1On 
(S32,03/con· $11.47,",") aM • compost lite cost of SI6,3Mon ($12.53/lOn + 
($51,4J8.60· SI6,418.60) /9.12$ cons). The cow JJnd spreading COlt In Table 5·13 il 

• 
dilfmtlt from the lullsealc propam COlt of $ 17/tOn mendoned previously due to fint year 
expcnSCI and due 10 no« lncJudln, the cost of a cransf" .ile and truck. The total compost 
.. COSt in Tablo '·13 ~ ~er &ban abe fuji scaJe propllJ1 cost 0( S2&ton due to J aclc of 
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expenses associated with thc use of a windrow machine. shredder/grinder and a trammel 
~n. The OLEO project estimated a drop-off fee of $1 Olton for unbaggedclcan (no 
(oreign matter) yard waste at a designated field road entrance. 

As an initial illustration of 1he farmer's costs associated with land application of 
leaves, suppose a fanner land applies 20 tons/acre of clean leaves from a nearby town for 
the above mentioned fee of $10/ton, resulting m a gross income of $200/acre. From &he 

com yield JCsults provided above, crop yield may be reduced the first year f:ven if 
supplemental nitrogen is applied. Assuming the yield is reduced by 20 bushcl~acre at a 

com price of SZ.50lbusheJ results in a SSO/acre Joss from what may be nonnally expected. 
Assuming an extra SO Jbs N/acre is necessary co supplement leaf application at a nitrogen 
price of 2S¢/lb also results in an added expense of S12.SO/acre. A Jabor cost to the fanner 
ofSJ5/hour at a spread time of 4.5 hours (from the smaller manure spreader in Table 5-2 
Ie. 20 tons/acre wet) and an incorporation time of 1.5 hours requires S90/acre. The net 
income ahen would be $200· S50· S12.50 - 590 = S47.S0/acrc, not including cost of 
equipment and other incidencaJs., 

TobIe 5·JJ Anoka County, Minnesota Yard Waste COSI Comparison ISmith, 199O} 

First Year Ewnscs ($) 

Operation AdmlnislrOlion a OperaJion Consullalion & Testing Total 

UJndSprcad 

TocaICost 4,396.46 16.931.00 b 25,580.39 46,907.8S 
Per Cubic Yard Basis C 

Per Ton Basis d J ' 
0.7S 
3.00 

2.89 4.37 8.01 
11.56 17.47 . 32.03 

Compost SIte 

TocaJCost 
Pcr Cubic Yud Basis f 

.0 114,373.84 51.418.60 165,79S.44 
3.13 1.41 4.54 

J2.S3 :,63 18.16 hrIQnBaULd ____________________ ~~ ______ ~~'_ ______ ~~ 

I. The expenditures do not include county admlnistradon sllff time fipcnt on either 
program. 

b. Jncludes some expenses which wens dor.uW co OLEO. Inc. and $6,625 highway 
department cost (or transfcr of yard waste. 

c. Bued on 5,380 yd3 or leaves spread in spMa 01 J989 and 476 yd3 spread in fall of 
1989. 

d. YInI·waS1c convened from volume to mass using a 4 yd3,con basb. 
e. Compos •• Ite administration expenses Included in operation cost. 
I. llised on J3..504 ydl of yardwutc lrom 198~ and 22,997 yd3 from 1989. 
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Appendix A 

Starting a Community Composting Project 
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STARTING A OOMMUNJ'rY COMPOSTINO PROJECT [McCown. 1988J 

Staning. successful composting program lequires proper planning. The various tasks 
associated with each project phase are listed in the folJowing outline. 

I. Feasibility Study and Conceptual Design 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

• • 

Identify quantities and composition of wastes for municipal compos ling 

Identify and investigate end uses of the final product 

Evaluate existing collection system. identify required modifications 

Identify and evaluate potential sites 

Evaluate potential environmental impacts 

Identity institutional requ1ranents and permit requirements 

Assess public suppon 
- home composting and rtCyciing grass clippings 
- participation in municipal collection 
- as users of final product 

Perfonn conceptual design 
- site requirements 
- struchlral requirements 
- general design and site layout 
- equipment requirements 
- operating procedures 
- pelSOMeJ rt.quirements 

Perfonn preliminary economic analysis 
- capital costs 
-~ and maintenance costs 
- poten n:vcnues 
- avolded costs 

Idenrify financing options 

Formulate conclusions and recommendations 
• selecc she 
• determine owner/operafor 
- determine financina methods and obrain funds 

72 

'. 
. I 

~ .. 



II. Design and EnJineaing 

1. Initiate necessary pennilS and approval procedures 

2. Establish collection system requirements and procedures 

3. Prepare detailed design of facility 
- surface and drainage 
• receiving area layout 
- windrow area layout 
- storage/ewing area 
- utility hook-ups, if needed 
- building/structures • 
- access roads 
- fencing 
• irrigation system, if needed 

7. Prepare equipment specifications 

8. Establish uses (or end product and obtain commitments 

9. Establish pelSOMel requirements 

10. Prepue operating plan 

11. Develop cubliC education program 
- orne composting and recycling lawn clippings 
- participation in municipal coUection system 
• as users of final prodUCl 

12. Perform dcWled economic analysis 
i 

t 
IU. Coftsuuction and Operation 

1. Procure equipment 

2. Implement public education program 

3. Make site improvements 

4. Hire penoMel 

S. Beain operations 

6. Mainlain records 

7. Evaluase the proJecl regularly 

". Refine operational procedures 
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AppendixB 

Land Application o/Yard Waste 

Example Memorandum of Agreement Between Anoka County, 
Minnesota and Individual Fanners (pp. 75) 

Draft Agreement for Acceptance of Yard Waste Between 
On-Lana Environmental Opponunides (OLEO) 
Group and Second Puties (Haulers, Cities. pp. 79) 
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MEMORANDUM OF AGREEMENT 

b~ Application ofXard WIse 

WHEREAS the Anoka County Solid Waste Ordinance requires that all solid w3ste 
disposal facilities be licensed; and 

WHEREAS yard wastes are defined as a solid waste in the County's Solid Waste 
Ordinance; and . 

WHEREAS I have applied for a license for the agricultural application of yard waste; and 

WHEREAS the reuse and/or recovery of res~urces from the solid waste stream is 
consistent with the County's policy of land disposal abatement; and 

WHEREAS the agricultural use of yard wastes for soil amendment purposes has value 
as a soil conservation technique; 

NOW nlEREFORE BE rr RESOLVED: 

1. Purpose of Agreement 

The purpose of this agreement is to provide additional infonnation and clarification 
of my application for a license for the agricultural application of yard wastes and to 
establish conditions of licensure. 

n. License Application Amendment and Conditions 

Upon e~ecution of this agreement. I ape that the following items are incorporated 
as pan of the subject license application and as conditions of licensure: 

1. 1 will limit the yard wastes to be utilized to grass clippings and leaves 
obtained from commtrcial haulers and/or governmental waste abatement 
programs collecting sourcle separated wastes. I wilt submit the name of the 
hauler or waste abatement program to the Environmenti'll Services 
Depanment. hereinafter \he "Department," at least three Counly working 
days prior to delivery to my fann. Other sources will not be used unless 
approved by ,he Dcpanmcnl. Yard was,e deliveries will be. by 
prearrangement and only from the sources approved by the Depanment. 

2. I will, in all cases, sprcad and incorporate the yard wastes on asricultural 
production lands to enhance fenUity and reduce erosion losses. Application 
rates wiU not exceed 20 tons per acre (@ J S% moisture) (approximately S7 
cubic yards per acre) or a depth which would adversely affecl the qUlllity of 

:' incorPOration. whichever Its. Jesser quantity. J will manage the y1\J'd waste 
received by one or more of dIe (onowlnS practiccs upon wriller. notice to, 
and approval by. the Depanment. 
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3. 

4. 

s. 

6. 

7. 

8. 

9. 

a. DiJect field spreadin,. 
b. Livestock bcddin& followed by field spreading. 

c. Silo composting followed by fieJd spreading. 

I will maintain soil pH at a satisfactory level for agricultural production. 
Soil test data will be submitted to the Department for soil tests before and 
six monlhs &fief yard waste application. 

Laboratory seJVices will be obtained from University of Minnesota Soil 
Testing Laboratory. 

I will use stora~e. oomposting, and/or application mas as identified on the 
attached exhibu(s). These properties are owned by me. J will use a field 
application site which is SUitable for the production of food, fiber, or fuel. 
The application site wiIJ be placed in such production and will nOl be 
irrigated ae a rate which elceeds one inch every five days. This shaH not 
preclude allowing the application site': to Jay fallow if it IS provided with a 
suitable protective vegetative cover. 

I wHl debag yard wastes before use (field application. bedding, 
composting). 

I will separate from the yard wastes before field application any wastes 
other than yard wastes which may be mixed with the yard waste received 
and it will. together with (he yard waste bags, be stored and disposed of ~n a 
nuisance (ree manner in compliance with the County's Solid Waste 
Ordinance. . 

I will provide and maJnwn easy access $0 designated hauler unloading shes. 

I will COmply with the following application she conditions: a) no storage 
within 300 rce~ or spreadina within 50 fut of an occupi~ dwclling (other 
than that of the appUcanl's) unless spedficaUy approved by the Depanment; 
b) no 5torage within 100 (eet or spreading wllhfn 2S feet of a ditch, stream, 
or lake; c) surface draJnage will be divcned around any storage area and 
ronoff to the dJtch, stream, or lake will be prevented; d) spreading will not 
be done I' times that runoff is likely to occur before incorporation. 

10. J will compJy with tho (oUowlnlSChedulc ror yard waste management: 

a . Yard wutt (or direct field sprea4Jng will be spread within 30. and 
Incorporated within 45, days of receipt. Yard wasce received 
between 1une 1 and October I may be sto~ for use in the faU and 
wHl be spread by Ocrober 31 and Incorporated by November 15. 
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Yard waste J'«eivcd between November IS and April 1 may be 
stored for usc in the spring and will be spread by May IS and 
incorporated by June 1. 

b. Yard waste for ensiling will be placed in the silo within one week of 
yard waste receipt Ensiled yard waste will be field spread in the 
spring by May 15 and incorporated by June 1 or field spread in the 
fall by t:lovember 1 and incorporated by November 15. All ensiled 
yard waste win be field spread and incorporated within 12 months 
of waste delivery. 

c. Yard waste for bed and spread management will be applied at a rate 
sufficient to guarantee its use within six months of waste delivery. 
Winter and sprin, used bed and spread yard waste wiU be spread by 
May 1~ and incorporated by June 1. Summer and fall used bed and 
spreAd yw waste will be spread be November I and jncorporated 
by November IS. . 

d. I will allow no field applied yard waste to remain unincorporated 
over the summer or winter. 

11. I will incorporate the yard WASte by plowing or discing to a depth sufficient 
to plCvent blowing of the yard wastes. 

12. I will confine the yard waste storage area in such a manner as to retain the 
imeJrity of the yard waste storage pile Md control wind blown loss. 

13. I will accompUsh field rppJication by use of my manure loading and 
$preading eqwpment or other equipment ac<:eptabJe to the Department 

14. I will keep records sufficient to prepare ahe proj"' ~ya1uation rcpon Itt 
forth in hem 15. . 

IS. I will submit an annual report to the Depanment by January 31. (or the 
preceding year, which addiesses arleast the following: quantity of waste 
received: quantity of waste direcdy field applied, com,K>sced. and/or bed and 
spread; application ntc; decomposition rate; solis analysis (before, during 
and alter); management evaJuation; probJ~ms encountered, sources of yard 
was.es, and sucti other Information the County may need 10 monitor nnd 
evaluate this waste management practice. 

16. I wilJ nOllpread yard wasle. regardlcu of type, candidon, or rnhnurc with 
other mateiiaJ. on any area with 10" or greater sJopes or seasonal water 
aable within three leel of JI'OWid surface • 

17. J will use ,000 cropplnJ practices with the 1989 crop. 
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18. J will maintain the facility free of liner. vennin. or other nuisances. 

J 9. AU applicabJe provisions of the O>unlY's Solid Waste Ordinance (Ordinance 
Nos. 73-1. 82-1. 83·2. 84-2. 85-5. 86-1. 88-i. 88-4, 88·5. and as may be 
amended hereafrer) will apply to this projc(l. which I will comply Wilh, 
excepr as may be waived by the County. 

20. J will submIt 10 the Department {or approval before implementation any 
aspect of the operadon nor set forth in this memorandum. No changes in 
thc project will occur until submitted 10 me Depmmenl and appro\'ed. 

21. I agree that (ailwc 10 comply with any condition of licensure will constitute 
JIOUnds (or summary suspension and/or revocation of the license. 

22. I will hold the County harmJe.s.s (or any cJaims. Joucs. ur damages resulting 
from lids ope:radon. . . 

23. J will tenninalc IU yard wI"e facUily operations and will applr and 
inCOlpOrate all yard waSle received wilhm 14 calendar days of cessau?n of 
licensure. The final condidon wHJ be subjeci to the approval by the 
DeparullCm. 

24. The County may amend. modify. suspend, revoke, or not renew Ihis 
license (or non'compliance with Count)' Ordinances or conditions of 
lJcensure, or jf Ihere is, or mU'l 0(. Iny adve:s~ ~n\'lronmemaJ tmpaclS 
60m Ibis type 01 manllemetll practke. . 

lIl. Waivm 

Upon execution of ahis apumena J requcsa aM (oUti'Nln, wuvers be granted: 

J.. It Is ftquested ahalthe plan revicw/appUcadon (u ItJld Ueense fee be waived. 

2. II Js requ1!lIed ahat ahe CounlY waive dune ordinance requirements nOI 
essendaJ (or ahJ. proJect_ 

.. 
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AGREEMENT 

nus AGREEMENT is cnlmd fnto this _ day of . by and btlween 
OLEO, Ine. and _ _ (htreinafttf referred (0 as "PAlt) of the sec'O,nci 
pan"'), 

WHEREAS.ihe Stale of Minnesota has (orbicJdeli the disposal of yard wAste in 
landfill.s; and 

WHEREAS. abe State or MiMC!!OJ3 hal adopted a poUey of en\."OurI&in& land 
sprcadin, ymt WUSC; A11Ci . 

WHLREAS. variou.15 cities in abe swc have uswncd &he ooligation of collection and 
disposal of yarJ wastc, and 

'WHEREAS. cenain chies in carrying Ot.IC .heir responsibility (or yard \\"SIC 
disposal have contracted wilh OLEO, Inc. 10 accomplish the: Olded)' and (mironmcntally 
5OUJ1d dispoAJ of yard wwe; and 

WHEREAS. 1he p'ardes herelo Wiih (0 enlU intc thl5 'pecmcDI 10 assure ahc 
onIeIl)' and cnviIomnenWl)' sound di$pOSll of)'ard wute. 

NOW, nfElU:!FORE. the panics berclO lpee IS follows: 

J , OLEO. loc. ,haU ptOvJcSc the pany of Ihe ~.('ood pin whh ,ilu (or di$posal 
or their yard WIS1t. 

2. OU~O, !nc. 'pee,., whcn &he P""Y of the ucond pan has caused the yard 
waite fO be d~i~ ~ • ~I.('~ desf,nared by OLEO. Inc., to a~sume the fun pouenlon 
.nd obU,.lion rOi disposal of the yard w.ste thai has been f!cpcuiled and OLEO. Inc. 
assured lhe pany of the KCOnd pan Ihat uld yard Wl5te would be JPfCJd and 'rn:Orporaled 
into the IOU in an onkfly and environmenLllly IOUnd manner. 

3. n,t pany of the; ~ond PIn ahall ply OLEO. Inc. $_ rer 100 for every fon 
deposlccd a~ herdn.bove cJf;i~nbtd. Jajd plymenl co be due and payable '0 OLEO. Inc. 
within _ days Netr Did depmlc hu ~n K(ompUJhed. 

4. I. lJ presumed by 1M pudes thll uld pri(e 51 prcdJclled upon dIe )'ud 
Wille beinl me or non biodepldable rna'trial. It non blodepid.ble malmal Ii preKnl. 
ahen ahe pany or &he J«~1I1 .peulO relmbwK OLEO. Inc. (or .11 (;Oltl intUITed in 
Icmov!n, saJd non block ble malerial It the file or $18.00 per hour. Said aymem b 
due .nd payable 10 OLE • Inc. --«fl),' ,'aer ,lid WOIJ.:. h ICcomplldted and I~e pany of 
the _arid pan notified of &be COJ'lncumd In rcmovlna blodelfldlbJc JJWCriaJ COR.shtent 
wiah abo beiclnabovc dcKrlbcd condJdOIlI. 
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11'1 wm"ESS NHEREOF. cbe parda bcrelo bi\'c uccuted &his 00iDl'IKC 
Ibis _ day of • 1989. . 

• • 

10 

OLEO. Inc. 
By __________________ _ 

PARTY OFnlESECONDPART: 

By _________ _ 

-
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