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1  STATEMENT  OF  PROBLEM 

The Borough of Wernersville (Borough) is located in Berks County, Pennsylvania and 
implements its residential recycling program in accordance with Borough Ordinance 549, 
including the collection of leaves and yard waste.  Yard waste, as defined by the Pennsylvania 
Department of Environmental Protection (PADEP) Land Application of Yard Waste Guidelines, 
includes leaves, grass clippings, garden residue, tree trimmings, chipped shrubbery, and other 
vegetative material.   

With the consideration of increasing costs to manage leaves and yard waste, the Borough is 
interested in alternatives to cost effectively manage leaves that are separated from the waste 
stream to be composted.  This project focuses on the land application of leaves to farm fields 
after curbside collection from residential establishments located in the Borough.  The Borough, a 
local landowner, and a farmer are evaluating a partnership to reduce costs while adding leaves 
(i.e., valuable organic matter) to the soil on the proposed farm.   

Important project elements include:  

 Compliance – The Borough needs to comply with collection requirements of Borough 
Ordinance 549 and assure that leaves separated for recycling are delivered to a PADEP-
approved facility.  In this case the “facility” is a farm, which must be approved for land 
application of leaves by submitting a Land Application Form and supplemental 
documents to PADEP for review and approval.   

 Varying Leaf Quantities – Annual leaf volumes vary significantly.  This influences the 
Borough’s leaf collection and disposal expenses but also impacts the quantities available 
for land application which can create inconsistency in operations and loading rates of 
leaves to farm fields. 

 Contamination and Illegal Dumping – Leaves collected along streets contain unwanted 
materials/residuals.  Separation and removal of unacceptable materials is necessary 
before land application.  Staging areas for leaves can attract illegal dumping by the 
general public, contractors, and others.   

 Public Education – Public outreach and monitoring related to leaf collection is required, 
primarily to minimize avoidable contamination that is caused by Borough residents 
during seasonal leaf collections. 

Technical assistance was requested to help the Borough comply with land application 
requirements, and to develop guidance relating to land applying leaves to farm fields each fall.   
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2  SUMMARY OF  WORK PERFORMED 

This section summarizes the work activities performed as part of this recycling technical 
assistance project broken down by key tasks. 

Task 1 – Data Collection 
Sustainable Resources Consulting (SRC) obtained background information from the Borough 
and the Berks County Solid Waste Authority to guide the project and to complete the Land 
Application Form for submittal to PADEP.  SRC also contacted PADEP, the Berks County 
Conservation District, and the Penn State University Agricultural Department for clarifications 
on loading rates, nutrient management requirements and regulatory requirements for land 
application of leaves to farm fields.  The following information was obtained and reviewed: 

 Year 2018 Recycling Grant application (Completed by Wernersville); 

 Land ownership information (i.e. farm deeds, parcel boundaries, land use, etc.); 

 Annual quantities of leaves, yard waste, trash, and recycling generated; 

 Leaf collection methods, schedule, and proposed methods for delivery and land 
application; 

 Waste collection and recycling program budget data; 

 Nutrient management loading rates and best practices for land application of leaves. 

Task 2 – Land Application Form Development and Project Recommendations 
SRC prepared the documents required for submitting the required Land Application Form to 
PADEP including forms, operational narrative, and maps.  SRC also provided best practices for 
land applying leaves and coordinated the management of leaves among the landowner, Borough, 
and farmer.  

Task 3 – Final Report 
This project report was prepared to summarize the findings and recommendations of this project.   
The completed Land Application Form is appended to this Report.    
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3  RESULTS  

3 . 1  C U R R E N T  P R O G R A M  

The Borough contracts with a private waste hauler to provide weekly curbside trash and 
recyclables collection.  Borough road crews collect separated yard waste at the curbside twice 
per year (once in spring and once in fall) and provide curbside leaf collection seasonally from 
October through December.  Christmas trees are also collected for two weeks in January. 
Separated yard waste is delivered to the South Heidelberg Township Organic Matter Drop-Off 
Site and then ground and processed by Hopewell trucking and excavating. The agreement 
between the Borough of Wernersville and South Heidelberg Township to process leaves and 
yard waste is contained in Appendix A. Christmas trees are converted to mulch using the 
Borough’s chipper.  In April 2018, the Borough applied for an Act 101 Recycling Grant to 
develop a yard waste drop-off site to reduce hauling and processing fees. The yard waste drop-
off site was approved by PADEP in June 2018 (Appendix B, Letter of Approval for Wernersville 
Yard Waste Site). 

Table 1 shows the distribution (by weight) for disposed trash, recyclables, yard waste, and 
leaves.  Average weights were calculated using annual Borough data from 2014 – 2017 and U.S. 
Environmental Protection Agency (USEPA) municipal solid waste generation rates.  Annual leaf 
collection summary data from 2017 is also shown in Table 1.  

T a b l e  1 .  A v e r a g e  A n n u a l  S o l i d  W a s t e  Q u a n t i t i e s   
 

Units Trash Recycling 
Yard 
Waste 

Leaves Total 

Tons 
Collected 

1,307 232 189 169 1,897 

Percent 
Comp. 69% 12% 10% 9% 100% 

Sources: Wernersville Borough, USEPA Municipal Solid Waste Generation, 
Recycling, and Disposal in the United States:  Facts and Figures for 2012. 

 
Residents pay $264 per year for refuse and recycling services.  The bill covers curbside trash and 
recyclables collection plus disposal/processing. Certain program administrative costs and the 
cost of leaf vacuum services are recovered through the General Fund tax revenue.  Figure 1 
summarizes annual waste collection and recycling costs including fall leaf collection and spring 
and fall yard waste collection. The year 2017 costs are broken down by administrative and 
operational functions.  “Office Supplies” costs include the billing for trash and recycling services 
plus educational expenses.  “Vehicle” costs shown include fuel, maintenance, and insurance.  
“Wage” costs include public works and secretarial costs.  “Yard Waste Site” costs include the 
annual costs incurred by the Borough under the agreement with South Heidelberg Township to 
dispose and process leaves and yard waste.  In 2017, the Borough spent more than $31,000 on 
residential yard waste and leaf removal combined based on vehicle costs, labor, and processing 
costs at the South Heidelberg Site.  These expenses are counted in the “Yard Waste Site,” 
“Vehicle,” and “Wages” sections of Figure 1.  
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F i g u r e  1 .  W a s t e  &  R e c y c l i n g  P r o g r a m  C o s t  S u m m a r y  ( 2 0 1 7 )  

 

 

Source: Wernersville Borough 

3 . 2  L E A F  C O L L E C T I O N  P R O G R A M  A N D  A N N U A L  Q U A N T I T I E S  

Borough road crews vacuum leaves placed at the curbside from October through December, five 
days per week.  After curbside pickup, they transport the leaves to the South Heidelberg Site. 
Following consolidation at the South Heidelberg Site, leaves are taken to Martins’ Mulch in 
Ephrata, PA for processing and composting.  Leaf collection quantities vary significantly from 
year to year.  Factors affecting annual quantities of leaves and associated collection costs can 
include weather, collection schedules, data variances, and participation.  Assuming 75 loads of 
leaves per year carry an average of 10 yards per load (e.g., due to settling), it is estimated that the 
Borough recovers 650 – 850 cubic yards annually (or 145 to 190 tons).  Assuming all leaves are 
diverted to land application on 10 acres, about 14 to 19 tons of leaves will be land applied per 
acre per year.  Spreading over 10 tons of leaves per acre per year may require adding nitrogen to 
supplement farm soils (refer to Section 4.5). 

3 . 3  L A N D  A P P L I C A T I O N  R E Q U I R E M E N T S  

Pennsylvania requirements for the land application of leaves are included within the PADEP 
Guidelines for Yard Waste Composting Facilities1.  A Land Application Form contained within 
these guidelines must be completed and submitted to PADEP for review and approval.  PADEP 

                                                 
1 Guidelines for Yard Waste Composting Facilities 
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does not issue a permit for land application of leaves and does not maintain detailed records of 
approved land application sites.  The Land Application Form including Project Location Map, 
General Site Plan and Proof of Land Ownership for Clements Farm and the Borough of 
Wernersville is contained in Appendix C.  

3 . 4  P R O P O S E D  L A N D  A P P L I C A T I O N  S I T E  -  C L E M E N T S  F A R M  

The proposed site for land application of leaves is the Clements Farm located in Wernersville, 
PA.  The site is adjacent to the Wernersville Public Works Facility and the proposed Borough 
yard waste site anticipated to be constructed within two years provided Act 101 Recycling Grant 
funds can be secured.  The 14-acre farm is accessible from Berks County Park.  The farmer 
rotates soybeans and corn on the fields and controls for weeds one time per year.  No onsite 
water sources are used by the farmer and there is no nutrient management plan.   

3 . 5  S A V I N G S  F R O M  L A N D  A P P L I C A T I O N  O F  L E A V E S  

When the Borough implements land application of all vacuumed leaves, there will be immediate 
cost savings that result from eliminating processing fees and transportation costs to the South 
Heidelberg Township’s facility; and ultimately to Martin’s Mulch in Ephrata, PA.  A steady 
increase in vehicle, administration, and wage costs can be observed over the past 3 years based 
on the Borough’s annual cost records.  Based on 750 cubic yards of leaves collected annually 
and the current disposal fee of $4.00 per cubic yard of leaves, the Borough would save an 
estimated $3,000 annually on leaf disposal.  The Borough can reduce environmental impacts 
associated with transportation compared to the current leaf processing alternative since Clements 
Farm is closer to the Borough than the current leaf processing site. 

Assuming the Borough is awarded funding through its Recycling Grant and develops a yard 
waste drop-off site, the Borough will have processing costs for site operation, but will pay actual 
costs for material processing rather than incur the shared costs for the South Heidelberg site.  
The Borough would also realize cost savings from reduced transportation for yard wastes 
delivered to the new site located in the Borough.    

3 . 6  L E A V E S  A N D  N U T R I E N T  M A N A G E M E N T  

Effective application and incorporation of leaves on cropland depends on an understanding of 
site-specific nutrient management requirements, application rates, and the methods and 
equipment used to apply leaves and incorporate them into the soil.  Based on literature reviews 
and discussions with staff at Penn State University’s Agricultural Department, the anticipated 
quantity of leaves (650 – 850 cubic yards) expected to be land applied on 10 acres of farmland 
will be beneficial to soils.  No adjustments to growing methods or changes to fertilizer quantities 
or types are anticipated, but additional nitrogen may be required periodically when over 10 tons 
of leaves (high in carbon) are added to farm fields every year.  Key points relating to general 
nutrient management and land application of leaves include: 

 The mineralization rate of the leaves and carbon-to-nitrogen balance in the soil depend on 
the mixing and incorporation of the leaves with the soil.  Applying small quantities of 
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leaves, less than or equal to 10 to 20 dry tons per acre, and thorough mixing of leaves into 
the soil help balance the carbon-to-nitrogen ratio while speeding up mineralization2.   

 The standard volume-to-weight conversion rate for leaves is 4 cubic yards per ton.  In 
practice, loose, dry leaves (10 cubic yards per ton) have a higher volume to weight 
conversion rate than tightly packed, moist leaves (2 cubic yards per ton).  

 The application of leaves on cropland had no net effect on soil pH3.  

 A conventional rear unloading spreader was reported as the best method for uniform 
distribution4.  

 Best practices for leaf incorporation include:  

o Shred leaves prior to land application5;   

o Perform two passes with a chisel plow6;  

o Use rototiller attachment for leaf applications under 40 tons per acre7;  

o Perform harrowing and moldboard plowing (less than 3-inch layers of applied 
leaves). 

 The pre-tilling of the cropland to reduce residue interference will aid in the incorporation 
of leaves; however, the extra tillage will result in higher incorporation costs. 

 Important considerations for site accessibility include: all weather access; good field 
drainage; and minimizing field traffic. 

                                                 
2 Peterson, personal communication.  
3 Kluchinski, Leaf Mulching. 
4 Kluchinski, Evaluation of Methods and Equipment. 
5 Peterson, personal communication. 
6 Kluchinski, Evaluation of Methods and Equipment 
7 Peterson et all, Effects of Applying Leaves.  
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4  RECOMMENDAT IONS 

The following recommendations are based on a review of background data including the Sheet 
Leaf Composting Guidance (Appendix D) and land application requirements for leaves, and 
based on the understanding of desired project outcomes.  These recommendations are presented 
for consideration by the Borough and include best practices for managing leaves that will be land 
applied to farm fields:  

4 . 1  L A N D  A P P L I C A T I O N  F O R M   

 Submit the Land Application Form (Appendix C) to PADEP for review and approval. 
This was completed June 11, 2018 as part of this project.  

 Since a “permit” is not issued for Land Application of Leaves, request PADEP to provide 
a written letter to confirm PADEP approval of the Land Application Form for Clements 
Farm. PADEP issued a letter to Mr. Brian Clements dated July 30, 2018 stating that 
Clements Farm meets the requirements for the land application of leaves.  This letter is 
provided in Appendix E.   

4 . 2  L E A F  C O L L E C T I O N   

 Keep inbound materials clean, including training for employees at least annually prior to 
the start of leaf collection. 

 Train collection crews to avoid vacuuming trash to the extent feasible. Establish 
measures to notify customers that place unwanted materials with leaves at the curb (such 
as door hangers or stickers stating the issue observed).  

 Keep annual records of leaf quantities, share data with the farmer, and re-assess 
opportunities for program adjustments (such as expansion) at least annually.  It is 
recommended the Borough weigh several truckloads of leaves to get an average 
measured baseline weight per truckload and use this data to estimate leaves (in tons) in 
the future.  

4 . 3  L E A F  T I P P I N G  O N  F A R M  F I E L D S  

 Establish more than one access point and tipping area, accessible in all weather 
conditions. 

 Coordinate with property owner/farmer to assure compatibility of tipping location and 
schedules. 

 Conduct routine access road and tipping area maintenance to assure that vehicles have 
access to leaf tipping areas and to prevent ruts and water ponding to the extent feasible.   

 As needed, construct small leaf berms (~2’ high) to contain runoff. 



#616 Borough of  Wernersv i l le    
 
 

1 0  
 

 Leaf trucks arriving to dump leaves should proceed to the farthest end of the tipping area 
and tip leaves to form a row of leaves, working toward the access road/point.  As needed, 
form multiple rows parallel to one another.  

4 . 4  C O N T I N G E N C Y  P L A N N I N G  

 In the event the farm cannot accept leaves, the Borough should have at least one backup 
location and arrangement in place to accept separated leaves for composting.  The 
Borough is encouraged to continue a relationship with South Heidelberg Township, 
including the development of an agreement that includes language stating that in the 
event the Borough cannot take leaves to Clements Farm, the Borough may deliver leaves 
to the South Heidelberg Township Organic Matter Drop-Off Site.  Agreement provisions 
should specify notice or lead timeframes, processing fees, and other conditions affecting 
management and operations.  The Borough could also use its own yard waste drop-off 
site when the site becomes operational.  

4 . 5  B E S T  P R A C T I C E S  F O R  L A N D  A P P L I C A T I O N  O F  L E A V E S   

 Directly apply the leaves to the fields after consolidation at drop off location and 
examination for possible contaminants (e.g. within 14 days of delivery).  If staging and 
mixing leaves is feasible, this is encouraged to create a homogenous and broken-down 
leaf mix that is more easily incorporated into soils and demands less nitrogen.  

 If leaves are land applied at a rate of more than 10 tons per acre per year, it is 
recommended the soils are tested to verify any change in fertilizer requirements. 
Pennsylvania State University Agricultural Laboratory and Eurofins Lancaster 
Laboratories Environmental, LLC provide soil testing for under $100.  

 Add nitrogen, in the form of grass clippings or other green organic materials, to leaves to 
improve the quality of the compost and minimize the potential (i.e., supplemental 
nitrogen) to offset increased nitrogen demand resulting from land application.   

4 . 6  F O R M A L I Z E  S T A K E H O L D E R  A R R A N G E M E N T S  T O  R E D U C E  
L I A B I L I T Y    

 The Borough, landowner, and farmer should formalize operational procedures, dispute 
resolution, and related site management procedures in a written formal arrangement to 
protect the interests of the parties and to assure that the leaf land application program is 
sustainable.  Agreements can include a Memorandum of Understanding (MOU), 
contract(s), operating agreement(s), ordinance(s), or a combination of the above.   The 
intent is to reduce risks to participants and to clarify the responsibilities of each party, 
particularly since operating conditions can change (e.g., land is sold, farmer stops 
farming, etc.).   The formal arrangements may address the following: 

o Tipping fee and method of payment; 
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o Quantities of leaves that will be accepted; 

o Specific requirements for the delivery of leaves free of physical contaminants; 

o Time period and locations for delivering the leaves to the farm; 

o Procedures and responsibilities for the handling and disposal of unacceptable 
materials; 

 Record keeping; 

 Provisions to review and amend the contract as conditions may change; 

 Other operational and site-specific requirements (tipping area and access road 
maintenance, signage, etc.); 

 Notification periods by parties, particularly relating to changes that may impact 
management and operation of the land application program. 

4 . 7  R E S I D E N T I A L  E D U C A T I O N  

 Upon approval by PADEP to land apply leaves at Clements Farm, the Borough should 
adapt public education information to highlight this change and to emphasize the 
importance of placing clean leaves at the curb to benefit the farm.  This information can 
be integrated with the Borough website, quarterly newsletter, and by direct mailing and 
should include these key messages and considerations:  

o Use of the local farm has immediate cost savings for the Borough; 

o Contamination by unwanted materials threatens the ability to use the farm as an 
affordable and environmentally preferred option; 

o Create and maintain a web page linked from the Borough’s website dedicated to 
yard waste and leaf collection; 

o Create a social media campaign with tips about leaf management, curbside 
collection best practices, and benefits of leaf composting and land application 

These recommendations are geared to foster a collaborative approach between the landowner, 
farmer, and Borough of Wernersville.  Implementing the actions recommended in this report 
have the potential to reduce the Borough’s waste management expenses, formalize the 
partnership between the Borough and Clements Farm, streamline leaf management, and increase 
community engagement.  
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5  CONCLUS ION  

Current processing costs for leaves delivered to South Heidelberg Township’s drop-off facility 
have been increasing and are highly variable.  Diverting Borough leaves to Clements Farm for 
land application will reduce and stabilize costs.  During the startup of this program, there will be 
no tip fees or processing fees and beneficial organic material will be added to enhance the quality 
of farm soils.  It will be important to formalize management and operating arrangements among 
the landowner, Borough and farmer.  Provided the Borough and its residents assure the leaves 
delivered to the farm do not contain unwanted materials, land application is a cost effective and 
environmentally responsible alternative.   
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Appendix C 
Clements Farm Land Application Form  



LAND APPLICATION FORM 

 FORM  NUMBER 2500-FM-BWM0265 

LAND APPLCATION OF LEAVES 

BOROUGH OF WERNERSVILLE 

CLEMENTS FARM 

Borough of Wernersville 
Berks County, Pennsylvania 

JUNE 2018 
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Sustainable Resources Consulting, LLC L
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2500-FM-BWM0265 Rev. 12/2008 COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF ENVIRONMENTAL PROTECTION 

BUREAU OF WASTE MANAGEMENT 

LAND APPLICATION OF YARD WASTE 
APPLICATION FORM 

Please familiarize yourself with the Pennsylvania Department of Environmental Protection GUIDELINES 
FOR LAND APPLICATION OF YARD WASTE prior to filling out this form. 

1. Sponsoring Municipality or County (Name and Mailing Address) Telephone Number 
Borough of Wernersville 610-678-1486

100 North Reber Street 

Wernersville, PA 19565 

2. Name of Farm  Clements Farm Contact Telephone Number 

Contact Person at Farm     Brian Clements 610-373-6062

Property Owner’s Name         Brian and Julie Clements

Address of Facility      N Pine Street, Wernersville, PA 19565
  Access via Laurel Street at Berks County Park 

(include Access Road Name and Legislative Route Number) 

  Zip        19565

City-Borough-Township            Wernersville  County             Berks

Attach a U.S.G.S. 7.5” map identifying the farm and the yard waste site boundaries. 

3. Total acres for farm land application area:         10 acres of 13.64 total acres__________

4. Volume of yard waste to be received annually in cubic yards:     650 - 850 cubic yards       

5. Prepare and include in this application a general site plan* for the facility which illustrates the location of
the following items:

Access roads in relation to the nearest public road 
Tipping area 
Surface water controls (tipping area only)  
Fields proposed for land application. 

* Please note that a hand drawn sketch that includes site dimensions is acceptable. An engineer’s
drawing is not required.

6. Please address the following items:

 A complete list of source(s) of yard waste to be received.

Leaves will originate from the Borough of Wernersville’s curbside leaf collection program 

that is conducted annually in the fall. 

2500-FM-BWM0265 Rev. 12/2008 

 Describe the method for inspecting incoming yard waste.
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Residents are provided instructions regarding curbside leaf placement and handling 
procedures including guidance to reduce contamination by unwanted materials.  Borough leaf 

collection crews are trained to identify contaminants and to provide routine quality control 

during leaf collection.   Truckloads/boxes of leaves will be inspected by Borough personnel 

and/or farm personnel during tipping and when leaves are loaded into farm equipment for land 

application. 

 Describe the plan for rejecting or disposing of unacceptable materials and residuals.

Unacceptable material identified during inspections will be removed by Borough personnel
and/or farm personnel.  Unacceptable materials/residues removed from leaves will be 

consolidated in waste receptacles or dumpsters upon removal and disposed/processed by the 

PADEP-permitted municipal waste disposal facility that is under contract with the Borough of 

Wernersville. 

 Provide the name and location of the disposal or processing site for unacceptable materials and
residuals.

All unacceptable materials/residuals will be collected, transported and disposed of under the
Borough municipal waste collection contract, in effect at the time of processing. 

 Attach the farm soil conservation plan and nutrient management plan. Per the Berks County
Conservation District, Clements farm does not have and is not required to obtain, soil conservation,
erosion/sediment, or nutrient management plans.

 Describe the volume of yard waste processed during the previous year or expected to be processed
during the first year of operation.

   
 A range of 650 – 850 cubic yards of leaves is anticipated in the first year and annually.

 

 

 Please provide an operational narrative which includes a description of each of the following:

- Operational hours for receiving yard waste

- Land application and incorporation frequency

- Plan for removal of yard waste from bags

- Spreading and incorporation methods and frequency

- Source of leaves and grass clippings.



Operational Narrative 

The Borough of Wernersville and Clements Farm have entered into a public/private partnership to land 
apply leaves in an environmentally and economically responsible manner.  The farm consists of two 
parcels that total approximately 14 acres.  Leaves will be land applied to approximately 10 acres of 
farm fields that primarily grow soybeans and corn.  The annual quantity of leaves will range from 650 – 
850 cubic yards.  There are no onsite water sources.   

Loose leaves collected/vacuumed at the curbside by the Borough of Wernersville during the fall season 
will be delivered to the farm Monday through Friday between the hours of 7:00 AM and 3:00 PM.  No 
bagged leaves will be accepted.  Leaves will be land applied and incorporated into the soil seasonally 
using mechanized equipment to evenly distribute or spread leaves and to till leaves into the soil.  
Contingent upon weather, farm operating conditions, the moisture content or condition of leaves, the land 
application of leaves will typically occur within 14 days of delivery.  As needed, berms comprised of leaves 
will be constructed as needed to manage surface water including run-off and ponding. The tipping area 
and access road will be maintained to prevent rutting from vehicles, water ponding, and runoff. 

Quality control of unwanted materials in leaf loads will be provided by Borough staff and the farmer. 
Leaves will be inspected for unwanted materials by Borough crews upon collection and when leaves are 
tipped at the receiving area of the farm.  Farm personnel will assist with leaf inspections when leaves are 
loaded into farm equipment for land application and incorporation into the soil. Unwanted 
material/residues that are not suitable for land application will be removed at least weekly by municipal 
staff and disposed at the PADEP-permitted municipal waste disposal facility under contract with the 
Borough.  

The Borough Police Department and Fire Department will be provided a copy of the Land Application 
Form.   
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Appendix D 
Sheet Leaf Composting Guidance 

 



SHEET LEAF COMPOSTING
The Land Application and Incorporation of Leaves on Cropland

In addition to bringing leaves to conventional leaf composting facilities,
municipalities have the option of working with a local farmer who
practices sheet leaf composting as another method of leaf recycling. 
This primer was generated to provide basic information to
municipalities and farmers interested in practicing “Sheet Leaf
Composting” (SLC).  A literature review on SLC was conducted,
compiled and is presented in the following pages for use as a guidance
document for interested individuals. 

Sheet leaf composting is the application and incorporation of leaves on cropland actively devoted to
agricultural production, as a soil amendment and mulch.  Studies comparing the cost of conventional
windrow composting to SLC conclude that SLC is a considerably less expensive option for recycling
leaves.  The availability of cropland in October and November, during the bulk of the municipal leaf
collection season, makes sheet leaf composting a viable option for many municipalities and farmers. 
Municipalities now have the opportunity to support local agriculture through public/private partnerships
with farmers for the recycling of leaves.  These partnerships can be mutually beneficial as outlined below.

Benefits to the Farmer

• Additional income through tipping fees or contracts
• Cropland improvements in soil tilth, moisture holding capacity, structure and nutrients
• Additional compensation for the use of cropland, equipment and man-power that may be underutilized

during the post harvest season
• Contributions to sustainable agriculture

Community Benefits

• Lower disposal costs
• Minimal hauling expense
• Eliminating the liability and expense associated with the operation, maintenance and management of a

leaf compost facility
• Supporting local farmers

Environmental Benefits

•   Decreased soil erosion resulting from increased soil aggregation and surface residue from the practice
of sheet leaf composting

• Improved soil nutrient holding capacity reducing leachate and runoff concerns
• Decrease in potential environmental and nuisance problems sometimes associated with poorly operated

compost facilities

Municipality, Community and Farmer Cooperation

Farmers and municipalities should work together to overcome the obstacles that could arise with the
application of leaves to farmland.  The municipality must be responsive to the needs of the farmer and
work with the haulers and the community to keep the leaves free of trash and other physical contaminants.
This will be an ongoing concern for the farmer.  Tipping fees should be adequate to offset the added time



and expense incurred in the handling and incorporating leaves.

The farmer must provide all-weather access to the field locations where the leaves will be applied. The
field should have ample access to either directly apply the leaves, or enough area to temporarily stockpile
the leaves prior to application.  Modifications to crop rotations, field layouts, and access areas may be
necessary to accommodate the arrival of leaves.  Well-drained land is best suited for the delivery of leaves
in all weather conditions.

Considerations for the Farmer

In addition to the labor and time involved with the distribution and incorporation of leaves, other factors
can create problems for farmers that incorporate leaves.   Potential problems include:
• Removal and disposal of extraneous materials mixed with the leaves during the collection process
• Coordinating land availability and access
• Availability of equipment and labor to distribute and incorporate the leaves to the field in a timely

fashion
• Accounting for additional fertilizer which may be needed especially in the first season [Maynard (1)]
• Reduction in the effectiveness of pre-plant herbicide, so other weed control may need to be considered

with applications of more than 30 tons (dry weight basis) of leaves per acre [Whitacre]

Municipal Considerations

Municipalities wishing to recycle their leaves should be aware that farmers accepting leaves need to
charge the municipality a tilling fee to offset the expense of land application and incorporation. 
Municipal considerations are:

• Compensation to the farmers that accept leaves
• Educating the leaf collectors, haulers and the community to reduce extraneous materials when

collecting leaves
• Scheduling the deliveries and access to farm field locations
• Cropland may not be in close proximity to the leaf collection areas

Leaf Preparation

Leaves must be free of trash and other physical contamination such as glass, bottles, cans, plastic, large
tree limbs, leaf collection bags and branches.  A farmer may only apply leaves at agronomic rates that will
not adversely affect the farming operation.

Education

Education of all participants is critical to the success of a sheet leaf composting operation. The farmers
and the municipalities must reach a mutual understanding as to the responsibility of each party.  The
municipalities must have a site in close proximity to the leaf source that is accessible in all weather
conditions.  The public must be educated to recognize the importance of keeping trash and debris out of
the leaf collection.  When raking leaves to the curb for collection the public must be considerate of the
farmer's needs and work to keep the contamination to a minimum.  The haulers and collectors must be
considerate of the farmer's needs.  Communication between the participants is critical to achieve a
mutually satisfying public/private partnership.



Contract Requirements

A contract between the parties involved in the sheet composting process is essential.  The contract should
contain very specific requirements for both the farmers and municipality delivering the leaves.  The
contract should include but not be limited to the following items:

• Tipping fee and method of payment
• Quantities of leaves that will be accepted
• Specific requirements for the delivery of de-bagged leaves free of physical contaminants
• Time period and locations for delivering the leaves to the farm
• Procedures and individuals responsible for the handling and disposal of unacceptable materials

delivered to the farm
• Record Keeping
• Provisions to review and amend the contract as conditions may change
• Other operational and site specific requirements

DEP Requirements

Section 22a-208i(a)-1(g) of the Regulations of Connecticut State Agencies (RCSA) concerning the
composting of leaves pertains specifically to sheet leaf composting.  The regulation requires that:

• The person practicing SLC must have an Agricultural Sales Tax Exemption Permit issued pursuant to
chapter 219 of the Connecticut General Statutes.

• The person practicing SLC must comply with the reporting requirements for recycling facilities
pursuant to section 22a-208e(c) of the Connecticut General Statutes.

• DEP must be notified within 30 days before the acceptance of leaves for SLC.  A special notification
form has been developed and is available through the DEP Recycling Program and on the DEP website.

• No material other than leaves can be used for SCL.
• SLC must be conducted only on land actively devoted to agricultural production.
• Leaves must be delivered to the agricultural land unbagged.
• Prior to the application of leaves to the land, any non-leaf material intermixed with the leaves must be

removed and properly disposed.
• Leaves must be applied to the land within fourteen (14) days of delivery and must be spread in a layer

no higher than six inches.
• No land may receive, as a result of SLC, more than six inches of leaves within any 12 months.  DEP

has estimated that this is equivalent to approximately 800 cubic yards or 200 tons of leaves per acre.
• All leaves applied to land must be incorporated into the soil no later than the next tillage season

following the time the leaves were applied, unless the leaves are intended as ground mulch.

Anyone interested in practicing sheet leaf composting should become familiar with this regulation.  A
copy is available through the DEP Recycling Program or on line at
http://www.dep.state.ct.us/wst/recycle/regshome.htm

Nutrient Management

Thorough mixing and incorporation of the leaves with the soil is critical to
accelerate mineralization of the leaves, and to avoid carbon nitrogen imbalances
in the soil.  Leaves collected and applied in the fall have a carbon-to-nitrogen
ratio between 40:1 and 80:1.  When the carbon-to-nitrogen ratio in the soil
exceeds 30:1 the rate of leaf degradation is slowed and the nitrogen available

http://www.dep.state.ct.us/wst/recycle/regshome.htm
http://www.dep.state.ct.us/pao/download.htm#WasteGP


for plant growth is reduced [Peterson (1)].  Most studies indicate that a decrease in crop yield due to
nitrogen immobility can result on land where large quantities (greater than 10 to 20 tons dry tons per acre)
of leaves have been applied.  Nitrogen application rates should be increased to compensate for the
nitrogen immobility expected due to heavy leaf applications [Nally, Maynard (1)]. The mineralization rate
can be hastened and nitrogen immobility averted, if during incorporation the leaves are thoroughly mixed
into the soil profile inoculating the leaves with soil microorganisms [Peterson (2)].

Agronomic benefits to farmers who apply leaves to cropland will vary depending on the existing soil
fertility, management practices, soil type, and crop grown.   When calculating the application rate of
leaves to the land a conversion rate of 4 cubic yards per ton has been a standard.  However, the actual
conversion rate will depend on the moisture content and density of the leaves at delivery.  Loose, dry
leaves can measure 10 cubic yards per ton and tightly packed, moist leaves can measure 2 cubic yards per
ton.

The nutrient analysis for leaves on a dry ton basis can typically range from 15 to 18 pounds nitrogen, 4 to
5 pounds phosphorus and 10 to 12 pounds potassium.  The actual nutrients available for plant growth are
released quite slowly.  Similar to other soil amendments, the availability of nitrogen, phosphorus and
potassium present in leaves depends on soil temperature, pH, soil type, previous crop residues, moisture
and other factors.  More study is needed to determine the long-term effect of annual leaf applications on
nitrogen availability, pH and metals content in the soil. Studies indicate:
 
• The application of leaves on cropland had no net effect on soil pH [Kluchinski (2)].
• No increases in metal content of the crop or soils were detected with the application of leaves

[Whitacre].
• Well drained sandy soils can receive the greatest benefit from the addition of leaves due to increases in

organic matter, water holding capacity and overall tilth [Maynard (2)].
• Organic matter content and fertility of the soil is improved with leaf applications [Peterson (1)].
• The incorporation of leaves on cropland will enhance the long-term fertility of the soil.
• Application rates of 20 and 40 dry tons per acre were incorporated into a silt loam with a rototiller and

no nitrogen immobility was encountered [Peterson (2)].

A soil nutrient analysis should be performed on all cropland prior to planting to determine crop specific
fertilizer recommendations.

Application Methods and Equipment

Practicing farmers should be prepared to experiment with the equipment available to them to determine
the most successful leaf application methods for their specific operation.  Reports on the best type of
equipment for spreading vary. A conventional rear unloading spreader was reported as the best method
for uniform distribution [Kluchinski (3)].  Reportedly, spreading leaves with a conventional manure
spreader can be quite time consuming due to the capacity of the spreader in comparison to the volume of
leaves. Considerable time and expense can be incurred in the loading and land application of the leaves
using small capacity conventional spreaders [Nally]. The use of a conventional manure spreader will
require the temporary leaf stockpiles to be located convenient to roads and close to the fields where the
material is to be spread.

Since leaves are collected in all weather conditions, it is important to site stockpile and application areas
with wet weather access in mind.  Cropland access should be rotated to address changing weather and site
conditions. Well-drained field locations or access areas can be held in reserve for deliveries during wet
weather conditions.  Appropriate farming practices should be used to minimize trafficking on saturated
fields to reduce compaction and rutting.



During dry weather conditions and on well-drained cropland, placing truckloads of leaves at intervals on
the cropland can be an effective way to deliver the leaves for direct incorporation [Eisenhauer].  Pushing
or grading the leaves piled on the cropland has, in some instances, provided adequate distribution. 
Saturated leaves can become bunched or unevenly dispersed when front-end loaders are used for
distribution.

The grinding of leaves prior to land application allow for the leaves to be uniformly graded with a bucket
loader.   Leaves are easier to spread and incorporate into the cropland if they are previously shredded
[Peterson].  A "Brush Hog" attachment has been used to grind stockpiled leaves in the field to volume
reduce the leaves and aid uniform distribution [Robertson].

Incorporation Methods and Equipment 

The successful incorporation of leaves into the soil depends on the
thickness of the leaf layer, the uniformity of application, moisture
conditions of the leaves, whether leaves are shredded, soil type, and the
volume and consistency of the existing crop residue.   Two passes with a
chisel plow proved the best method to incorporate leaf material into the
cropland [Kluchinski (3)].  With an application rate of 6 inches it's best to
apply the leaves in two three-inch applications incorporating the leaves
thoroughly after each application.  The use of a rototiller attachment has
been effective in incorporating applications of leaves at under 40 tons per

acre [Peterson (1)].  Reports indicate harrowing and moldboard plowing are less successful in the
incorporation of leaves in greater than 3-inch layers or non-uniform applications. Reports indicate little
trouble with the incorporation of 3-inch layers of leaves, however, layers greater than 5-inches proved to
be more difficult.  Leaves are easier to incorporate if shredded first. The pre-tilling of the cropland to
reduce residue interference will aid in the incorporation of leaves, however, the extra tillage will result in
higher incorporation costs.  Reports indicate the complete incorporation and mixing of the leaves into the
soil profile is critical to the uniform growth of the subsequent crop.
  
Summary

Sheet leaf composting can be a viable alternative for the recycling of municipal leaves in a beneficial
manner.  The entire community can take pride in conserving local agriculture by supporting the potential
for increased on-farm income through sheet leaf composting.  By fostering the private/public partnership,
local agriculture can help provide another method to recycle leaves.

For More Information

The Connecticut Department of Environmental Protection Recycling Program prepared this SLC primer. 
For information on sheet leaf composting, the sheet leaf composting notification form, or for information
on Connecticut's leaf composting program and requirements, please visit the DEP Composting and
Organics Recycling web page at http://www.dep.state.ct.us/wst/compost/comindex.htm , or contact:

K.C. Alexander
Department of Environmental Protection
Recycling Program
79 Elm Street

http://www.dep.state.ct.us/wst/compost/comindex.htm


Hartford Connecticut 06106-5127 
Phone: 860-424-3365
kathy.alexander@po.state.ct.us
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