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THE WASTE DIVERSION PROBLEM
Developing a successful recycling and diversion program is a challenge. When state legislatures wrote waste
reduction and recycling mandates into law and placed responsibility with local governments, few gave special
consideration to the need for comprehensive recovery and other diversion programs, but rather focused primarily
on curbside recycling services. Rural communities are striving alongside their urban counterparts to meet recycling
and reduction goals of 15 to 70 percent and have often implemented self-serve recycling drop-off stations to
address their recycling needs. Rural areas' efforts, however, can be hampered by low population and tax base,
limited local government budgets and personnel, and low-density housing.
In urban areas, the challenges include multifamily recycling and recovery programs and limited land for recycling
and waste diversion facilities. Multifamily recycling is often over-looked by public sector programs. The reasons
for this omission are many, but perhaps the most important is the fact that multiple dwelling units are often
considered part of the commercial sector, and many local governments exercise little control over this sector.
Where refuse is collected under individual contracts between landlords and competing private firms, recycling is
often similarly unregulated. Another reason is the perception that apartment dwellers are less likely to
participate in recycling programs than are family dwellers. Nonetheless, many communities have established and
developed successful multifamily recycling programs and recycling diversion facilities to accommodate
multifamily residents.
For some communities, difficulties accumulating enough processed materials can limit cost-effective marketing
options. Many communities, however, have strengths that can assist them in developing and operating recycling
programs. For example, residents have a strong sense of community, a history of volunteering and often take a
creative and thrifty approach to solid waste management.
Consideration of a regional recycling approach to overcome the barriers facing individual communities can
address many of the issues and obstacles that would lead to an increased diversion rate. The benefits of a
regional approach include:
•
•
•
•
•

Increased volumes of recyclables, which opens marketing opportunities;
Potential for cooperative marketing, which can substantially increase revenues;
Conserved landfill capacity and avoided tipping fees;
Regional economic stimulus from new collection and processing jobs; and
Shared costs for equipment, personnel, processing, transportation, marketing and facility capital and
operating costs.

Recycling sales revenues cannot be relied upon to support a regional program because markets are volatile.
Instead, recycling costs must be viewed as part of the entire municipal solid waste (MSW) management strategy.
For example, a recycling program should be considered a viable method for reducing overall disposal quantities
and costs. Although each program will experience different economies of scale, every successful program will
require its participating jurisdictions to share costs. Total net costs and annual household rates are based on
conceptual designs and estimated operating budgets (costs and revenues) and should not be considered final
costs until such time that contracts for construction and operating have been awarded to vendors.
Regional waste reduction objectives, quantities of recyclables in the waste stream and market availability all
influence which materials will finally be targeted for recycling. When targeting recyclable materials, a
community must also consider ease of collection and processing as well as the degree of participation
anticipated from the region's businesses and residents. Sustainable materials management, with a preference for
higher and best use of materials, has become the most common strategy for waste diversion. Rather than looking
at products only from an “end-of- life” disposal perspective, it is important to shift thinking towards a ‘life cycle’
approach. A greater reduction in waste generation can be realized by expanding our efforts to include the
resources and processes that go into the creation of a product, as well as the product itself. This includes
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considering the environmental impacts throughout the life of a product which can result in a reduction of raw
material extraction, and a reduction of adverse impacts on the environment, energy consumption, and related
economic factors.
Residents often have difficulty in disposing of Municipal Solid Waste (MSW) and recyclables when they
generate more material than can be placed at the curb on a weekly basis or when they are cleaning out
material from their homes. Items banned from landfills such as tires and Freon containing appliances, and hard to
dispose of items like furniture, bulky waste, electronics, and construction and demolition materials are also a
challenge for residents to dispose of properly.
The goal of this feasibility study is to address a comprehensive waste diversion strategy and identify potential
locations to site one or more new, expanded waste diversion facilities within Washtenaw County. In addition, the
study goal is to develop a distributed set of siting options that will provide the most comprehensive set of services
to all County residents. The study evaluates the feasibility for having distributed full-service facilities open 5-6
days a week, several smaller limited service facilities open on weekends, or a combination of those options and
drop-off opportunities for recyclables throughout the County. Site and operational criteria were developed for
each type of facility and an evaluation of potential funding methods to support waste diversion activities was
undertaken. Estimated budgets and conceptual design details included herein are all subject to change.
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WASTE DIVERISON BACKGROUND
Drop-off recycling is a widely-adopted recycling program by local government where designated sites are
established to only collect a range of recyclables. Usually residents themselves are required to deposit the sorted
recyclables in specially marked containers. Drop-off recycling centers are less costly to operate compared to
curbside programs and residents are not charged a gate fee but the costs are covered through other funding
mechanisms. Drop-off center operators can save on labor and transportation costs because these costs can be
transferred to the recycling processor and is also considered to be a financially viable recycling option in rural
areas with low population density.
The basic concept for a waste diversion program that compliments curbside recycling programs and provides
service where no curbside programs are available is the development of a network of Drop-Off Stations (DOS).
A DOS is meant to be a convenient, close-by site for residents who do not have curbside recycling, don’t have
access to convenient landfill disposal to drop off their discards or have a large volume of recyclables. It also
provides a comprehensive waste diversion option for residents.
A comprehensive DOS is typically a staffed facility, where staff provide operational oversight and assistance
during hours of operation. These types of facilities, which typically accepted all types of materials, including
municipal solid waste (trash or garbage), bulky waste, appliances, yard waste, used oil and other items that
cannot be collected through curbside collection programs, often charge a small gate (or entrance) fee to cover
the management and operational costs. Some facilities may accept recyclable material at no cost and charge
gate fees, in addition to disposal fees, for non-recyclable material.
A comprehensive DOS is not a landfill, meaning that it is not a place where trash is disposed of in the ground.
Instead, it is a place where citizens can drop off limited quantities of trash, almost any of their bulky household
trash – furniture, appliances, etc.— as well as recyclables, yard waste, etc. – into bins that are kept at the DOS
until the material is transported to the landfill or to other sites for proper recycling or disposal. There is typically
a large recycling bin for cardboard boxes and separate bins for papers, aluminum and glass. A large roll off
container for yard waste is also typically available for excess leaves, grass clippings, and other organic
materials. In addition, there are large roll off containers for limited quantities of residential solid waste.
The following is a list of commonly accepted items at a Comprehensive DOS:
•
Household waste
•
Bulky trash such as old furniture and other broken household items – fees may apply
•
White goods or appliances for recycling – disposal fees apply
•
Residential yard waste and wood pallets
•
Residential recycling
•
Misc. (small) electronics
•
Electronics – fees may apply
Alternatives to a DOS include regional cleanup days, where the County provides contractors that handle specific
items on a monthly, quarterly, and/or semi-annual basis in strategic locations around the County. These one-day
events are costly, are labor intensive and can be perceived as inconvenient because of the infrequent schedule
(three to four events held annually through the County), and are not a long-term solution.
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P U B L IC F E E D B A C K
As part of the update to the County’s Solid Waste Management Plan, Washtenaw County developed a
feedback survey form to provide the public the opportunity to engage in the solid waste management planning
process. Questions regarding the Drop-off Station on E. Ellsworth Road were included as part of this feedback
form since the timing of the feasibility study overlapped with the planning process for the Plan update.
The table listed in Appendix A-1provides the questions and response options for questions about the Drop-off
Station. The Washtenaw County Solid Management Plan contains a complete analysis of the comprehensive survey
and responses for all topics related to recycling and solid waste management.
The questions were developed to understand the types of services being utilized by County residents, what services
are important and how they rank, and what services should be considered in the future. This information from users
of programs within the County is crucial to the development of future goals and objectives for the County’s Solid
Waste Management Plan while also providing a baseline of current activities for this study.
The form was released in April 2016 by the Solid Waste Planning Committee and remained open until October
2016, during which time 372 total responses were collected. Of those responses, 284 responded to questions
about the Drop-off Station. The form was available on the County website, promoted through social media,
distributed directly to some County residents through existing community communications, and postcards about the
survey were distributed to participants at County events.
S U M M A R Y O F R E S P O N S E S A B O U T D R O P -O F F S T A T IO N
•
35% of respondents use the Drop-off Station located on E. Ellsworth Road in Ann Arbor.
•
Use of the site is mostly done on an annual basis. However, slightly more than 1/3 of the respondents
indicated that they use the Drop-off Station up to four times per year.
•
About half the users travel 6-10 miles to access the site. Another 37% of users travel 5 miles or less.
•
Common items brought to the Drop-off Station include polystyrene foam and bulky/large waste items
such as furniture and construction debris. Half the respondents bring electronics.
•
The most common responses about why citizens choose not to use the Drop-off Station is the services
are not required and many users are not willing to travel to the site.
•
The responses for these questions are consistent with other input about the need for accessible and
easy to use programs.
A D D IT IO N A L P U B L IC F E E D B A C K A N D C O N C L U S IO N S
For questions about future vision and important services, the responses demonstrated the public’s interest for more
recycling opportunities (more acceptable materials and different types of recycling like food waste composting),
and improved access to recycling (availability of drop-off sites, public space recycling, and business recycling).
Overall, the feedback from the public followed along several themes, listed below. These themes are consistent
with the Solid Waste Planning Committee’s evaluation of services and programs identified through a SWOT
analysis (identification of Strengths, Weaknesses, Opportunities, and Threats). This public feedback was used
directly in the development of the Plan Amendment Goals and Objectives.
•
Convenience is important to residents, therefore curbside services are well received
•
Frequently requested and shown as a large need is education, promotion, and outreach for programs
•
Residents want more opportunities when it comes to recycling, including more materials and locations
•
More opportunities to divert yard waste and food waste
•
Limit impacts and reduce the need of the landfill
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Factors Influencing Drop-Off Recycling
A study1 of the factors that influence the use of eight drop-off recycling stations was conducted in the Lansing,
Michigan region in 2008. This study examined the profile of people who utilize drop-off recycling sites and
analyzed the factors influencing their site usage. The results show that the usage of drop-off recycling sites is
influenced by demographic factors such as age, education, income and household size. Attitudinal factors are also
found to affect site usage. Recyclers tend to use the drop-off sites more when they feel that recycling is a convenient
activity and when they are more familiar with the sites. This study also analyzes the effect of drop-off site distance
from home on site visits.
The summary statistics of the variables indicate that the average number of visits to a drop-off site in the past
three months and one year were approximately 4 and 15 times respectively. The average roundtrip distance
traveled by the respondents to a drop-off site was approximately 19 miles. The respondents recycled, on average,
6 different materials each time they visited a drop-off recycling site, and they spent approximately 16 minutes
sorting out the recyclables that they brought. Twenty-five percent of the respondents reported that they had
curbside recycling service at their residence. A survey conducted in Ohio2 related to drop-off facilities indicated
that the longest drive time that users felt was a convenient opportunity was a 20 to 25-minute drive, which is similar
to the travel distance identified in the Lansing, Michigan study.
These study results identify that location plays a crucial role in influencing the usage pattern of drop-off sites.
Recyclers are likely to use a drop-off site more frequently if the travel distance from home to site is shorter. Thus,
the decision to establish a drop-off recycling program site(s) should factor in location/distance from residents to
encourage its use. The results of the Lansing area study suggest that socio-economic variables such as household
size and income, which are likely highly correlated with household consumption (and hence waste generation), are
good predictors of recycling behavior, compared to gender and marital status.

Existing Facilities
A N N A R B O R D R O P - O F F S T A T IO N
The Drop-Off Station at 2950 E. Ellsworth Road, Ann Arbor, operated by Recycle Ann Arbor (RAA, provides
comprehensive disposal and recycling opportunities for items not collected through curbside recycling and waste
collection, community recycling stations, by waste haulers or by the County’s Zeeb Road Home Toxics Collection
Center. The site is owned by the City of Ann Arbor.
The Drop-Off Station (DOS) receives no public funding for the services it provides, but the City of Ann Abor funds
the repair of the facility, and provides the site and offices at no cost to RAA. A wide range of materials, excluding
hazardous material, food and liquids (other than automotive fluids) are accepted at the DOS. Approximately half
of the material brought to the DOS is waste material, unsuitable for customers’ curbside collection because of its
size, or quantity. RAA works to establish recycling options for as much of the material brought to the DOS as
possible, and are constantly looking for new and innovative ways to increase diversion.

“Estimating the demand for Drop-off Recycling Sites”, Journal of Environmental Management 127 · June 2013
Drop-off Recycling in Ohio: Measuring and Understanding Participation & Program Effectiveness, Ohio Environmental Protection Agency,
November 1, 2004, epa.ohio.gov/portals/34/document/general/Dropoffrecycling.pdf
1

2
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RAA operates the DOS and predominantly serves residents and businesses in Washtenaw County. Customers from
the City of Ann Arbor and wider Washtenaw County use the site in approximately equal numbers. The current
usage mix at the DOS illustrates the wide spread use of the facility by residents of eastern Washtenaw County
and includes the following use pattern:
•
City of Ann Arbor: 47%
•
Pittsfield Township: 25%
•
Scio Township: 15%
•
Ypsilanti Township: 9%
•
Lodi Township: 8%
•
Other: 2%
There are several existing issues that have created operational and growth issues at the DOS. There are several
structural issues at the site that include:
•
Partially built on closed landfill
•
East end of building sinking, however, Engineer’s report says no immediate danger of collapsing and
no way to reverse settling
•
Unpaved site is muddy in the rainy season & dusty in the dry season, however, can’t be paved due to
the constant moving and settling.
In addition, there are other issues that create day-to-day management problems at the site including:
•
Space constraints: No room for expanding to accept additional, new materials.
•
Minimal Queuing space: There are times where traffic has backed up onto Ellsworth Road.
•
Circulation: Site does not have an ideal traffic flow pattern.

Photo 1: DOS on Ellsworth Road
Currently, RAA sends approximately 50% of the material brought to the site, for recycling. The figure varies
month-to-month with seasonal material flows, which is reduced due to an increase in landfill waste being brought
to the facility (in part due to University of Michigan student move-in/move-out), and a decrease in yard waste
for composting. RAA establishes recycling routes for traditionally landfilled materials, such as polystyrene, that is
accepted for recycling at the site, and works to increase diversion through improved on-site sorting and customer
education.
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Table 2: Basic Categories of Materials
Recyclables

Additional Fees for certain items,
included but not limited to:

MATERIALS NOT ACCEPTED

Paper

General waste, including furniture,
construction debris, and concrete
Yard waste, branches, leaves, grass
clippings, etc.
Tires

Oil-based paint or varnish

Electronics, Ni-Cad rechargeable
batteries, and fluorescent bulbs
Compost, woodchip and mulch sales

Liquids other than motor and
vegetable oil
Food waste

Delivery, pickup and trailer rental

Asbestos containing materials

Packaging materials and sales

Soil, dirt, or turf

Secure document and hard drive
destruction

Up to 5 gallons of vegetable oil

Logs and branches over 8 inches
wide
Tree stumps and roots

Oil filters

Deceased livestock or pets.

Cardboard
Plastics
Metal
Glass food and beverage
containers
Up to 3 bags of textiles
Automotive and rechargeable
batteries
Up to 5 gallons of motor oil

Toxics
Alkaline, single use, batteries

Polystyrene
Plastic bags

There are several materials that could be added to the services but the site constraints, as well as permit
limitations, prevent these materials from being added to the list of recycled materials. Potential materials and
services that could be added to an expanded facility include:
•
Home toxics
•
Sharps / pharmaceuticals
•
Carpet recycling
•
Document shredding
•
Construction & demolition waste
•
Drywall recycling
•
Tire chipping
C IT Y O F C H E L S E A T R A N S F E R S T A T IO N
The City of Chelsea operates a solid waste transfer station located at 8027 Werkner Road that is available to
the public for disposing of municipal wastes and yard wastes. The Transfer Station is open to the public on
Wednesday, Thursday, and Friday from 9:00am to 4:30pm and Saturdays from 9:00am to 4:00pm. The
Western Washtenaw Recycling Authority (WWRA) Materials Recovery Facility is also located at the same site.
The site is also commonly referred to as the 'transfer station' because refuse is collected there and then
transported to active landfills for final disposition. At one time, the City of Chelsea maintained on active landfill
at the Werkner Solid Waste facility. For that reason, this facility is sometimes still referred to as the “landfill”.
The City continues to monitor the landfill at the site as required by the Michigan Department of Environmental
Quality (MDEQ), however, no additional refuse is deposited to the Werkner Road landfill. The following list
highlights some items that can be disposed of at the Solid Waste Transfer Station as well as items never
accepted as waste by the City of Chelsea.
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Table 3: Basic Categories of Materials
Acceptable
Florescent Bulbs
Yard Waste
Cans with Paint
(must be solidified with sand or kitty
litter)
Appliances
Building Demolition
Furniture
Household Trash

Unacceptable
Liquid Waste
Materials Classified as Hazardous
(by Federal or State Statute)
Household Batteries
(Can be taken to the County Service Center, 705
N. Zeeb Road)
Radioactive, Volatile or Explosive Material
Any Material Deemed Unacceptable
(by the Solid Waste Staff)
Tires of Any Kind

R E C Y C L IN G D R O P -O F F S
In addition, several local units of governments provide recycling drop-off opportunities. These sites typically
accept the same materials that are included in curbside single-stream collection programs as the material that is
collected is processed at the same facilities that process curbside material. The WWRA drop-off sites also accept
car and truck batteries.
The Western Washtenaw Recycling Authority (WWRA) is a non-profit Public Recycling Program that was formed
in 1991 with a State Grant. This Grant helped finance the construction of the 4,200-square foot Materials
Recycling Facility (MRF) that processes the recyclable material collected by WWRA and is located at 8025
Werkner Road in Chelsea Michigan. The Chelsea Solid Waste Transfer Station is also located at 8027 Werkner
Road. The Transfer Station is open to the public on Wednesday, Thursday, and Friday from 9:00am to 4:30pm
and Saturdays from 9:00am to 4:00pm. The WWRA has a membership including five local communities that
work cooperatively to implement residential recycling programs; the Townships of Dexter, Lyndon, Manchester
and Lima, and the City of Chelsea. The townships are served by convenient drop-off centers while the City of
Chelsea has weekly Curbside Recycling pick up.
The Washtenaw County Board of Commissioners approved a 5-year recycling assessment for the WWRA under
PA 185 to fund the Authority’s activities. This assessment is reviewed on an annual basis to determine the levy
based on the previous years’ operating costs. Funding for the other drop-off locations in the member communities
are funded by property tax revenues and fees for services related to non-recyclable materials. In 2011 capital
improvements were made to switch the Material Recovery Facility (MRF) facility to single-stream, the facility
received an upgrade and the assessment for the capital improvements is $56/year for the City of Chelsea and
$24/year for Lyndon Township, Dexter Township, Manchester Township, and Lima Township. The assessment
charge for 15 years for the operations and maintenance of the MRF facility for the City of Chelsea is $44/year
and $26/year for Dexter, Lyndon, Manchester, Lima and Bridgewater Townships.
Washtenaw County pays for one-day collections, household hazardous waste, pharmaceuticals, shrink-wrap,
zero-waste events and working with the Washtenaw Intermediate School District (WISD) and local schools, which
annually totals up to $220,000. The County currently provides no financial support to operate the drop-off
recycling sites except through the assessments for WWRA.
Table 4 identifies all the current drop-off locations operating in Washtenaw County and the types of services
that are provided at each location. Each drop-off location collects single-stream recyclables. The locations
operated by RAA can receive other “hard to recycle” materials, such as polystyrene foam, as well as other small
8

quantities of residential municipal solid waste (MSW). The Arbor Hills drop-off located at the Arbor Hills landfill
operated by Advanced Disposal (ADSW) also accepts yard waste.

Photo 2: WWRA Drop-Off Station at Dexter Township Hall

Photo 3: WWRA Drop-Off Station on Old Manchester Road
Y P S IL A N T I T O W N S H IP C O M P O S T S IT E A N D C O M M U N IT Y C E N T E R
For dropping off recycling, yard waste, Ypsilanti Township residents can use the Ypsilanti Township Compost Site.
Proof of single-family home residency; excludes multi-unit complexes. Payment is cash only. The facility is open
from April thru November on Monday - Friday 8:00am - 4:00pm and Saturday 9:00am - 4:00pm. From
December thru March the facility is open only on Saturday. The recycling bins remain at the Compost Site during
winter months but are located to the Community Center during the summer months.
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The site accepts the following items.
Acceptable Items for Composting
• Brush, Grass, Leaves, Woodchips.
Acceptable Items for Recycling
• Automobile batteries, Freon related items:
freezer, de-humidifier, refrigerator, water cooler,
air-conditioner etc., Scrap Metal - no metal
fencing, White Goods: stove, dryer, washer, hot
water heater, etc.
Unacceptable Items for Recycling
• Antifreeze/motor oil/oil filters, Tires (with or without rims), Batteries
• The Recycle container at the Compost Site has the same rules as Curbside Recycle Collection.
Acceptable Items for Refuse Dumpster
• Carpet, Drywall, Furniture, Landscaping timbers, Lumber, Mattress/box spring, Dried latex paint,
Shingles.
Unacceptable Items for Refuse Dumpster
• Computers and related items, Concrete, Wire, Fencing fabric, Propane tanks, Tires, Household chemicals,
Fluorescent tubes and bulbs, Paint - oil base/enamel, Dirt.

W A S H T E N A W C O U N T Y H O M E T O X IC C O L L E C T IO N P R O G R A M – Z E E B R O A D
The Western County Service Center is located at 705 N Zeeb Rd. The site is home to the Washtenaw County
Home Toxics Collection Program and field office for the Office of the Washtenaw County Water Resource
Commissioner. The Home Toxics Collection facility operates on the first three Saturdays of the months between
April and November from 9am till noon.
The property is also adjacent to the Scio Township Hall where every third Saturday Recycle Ann Arbor holds a
collection for recyclables for township residents.
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Table 4: Drop-Off Locations and Recycling Services

Barton Hills

x

x

x

x

x

x

x

x

Bridgewater
Twp.
City of Chelsea

x

x

x

x

x

x

x

x

x

x

x

x

x

Dexter Twp.

x

x

x

x

x

x

Freedom Twp.

x

x

x

x

x

x

x

Lima Twp.

x

x

x

x

x

x

Lodi Twp.

x

x

x

x

x

Lyndon Twp.

x

x

x

x

x

Manchester
Twp.
Northfield Twp.

x

x

x

x

x

x

x

x

x

x

Salem Twp.

x

x

x

x

x

Saline Twp.

x

x

x

Scio Twp.

x

x

x

x

Sharon Twp.

x

x

x

Sylvan Twp.

x

x

Webster Twp.

x

Ypsilanti City

x

Ypsilanti Twp.

x

x

x

x

x

x

x

x

x

x

x

x

x

x
x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x
x

x

x

x

D

x

x

D

x

x

x

D

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

M
W
D
D

x

x

x

x

x

x

x

x

x

x

x

Collection
Availability

x

x

Yard Waste

x

x

White Goods

x

x

Auto Batteries

x

x

x

Motor Oil

x

x

Oil Filters

x

Textiles

x

Cartons

x

Styrofoam

x

#6 (PS) Plastics

x

#3,4,5,7 Plastics

x

#1-2 Plastics

x

1D=Daily,

x

Scrap Steel

City of Ann
Arbor
Augusta Twp.

York Twp.

x

Non-Ferrous Cans

Glass

Boxboard

Phone Books

Office Paper

Magazines

Cardboard

Newspaper
Community

D
x
x

x

x

x

x

x

D

x

M

x

D

x

D
D

x

D
M

x

x

x

M
D

x

x
x

x
x

x

D
D

x

x

D

x

x

D

x

M

W=Weekly, MW=Multiple Days per Week, M=Monthly;

There are currently 21 locations providing recycling drop off services. OF the 21 facilities, 4 of the facilities are
open on a monthly basis. One facility provides additional services beyond recycling, such as waste disposal,
yardwaste disposal, appliance disposal and other services related to a majority of items in the waste stream.
The other locations are unstaffed recycling drop-offs.
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LOCATION ANALYSIS
The success of a drop-off recycling program is largely dependent on household participation, the number of
items accepted for recycling or disposal, and the amount of sorting activities required by a customer, which are
all essential behaviors. Recycling behavior is influenced by cost of recycling, convenience of available recycling
infrastructure and programs, the extent of environment-related awareness and knowledge, attitudes towards
recycling, social norms and external pressures, and household socioeconomic status. These results are typically
based on surveys of both recyclers and non-recyclers.
RRS has developed a geographic information system (GIS) model that will:
•
Theoretically reflect a cost-effective, efficient and successful recovery system for recycling and
material recovery in Washtenaw County, and
•
Inform decision-makers toward an optimized County system for the transfer, hauling and sorting of
recyclables for market
The model was developed using ESRI’s ArcGIS 10 suite of programs including ArcMap, Arc Toolbox and Model
Builder. The program extension used for the transportation mapping was the Network Analyst. Network Analyst
has linear optimization tools built into it called Location Allocation. Algorithms used within the Location Allocation
include Minimize Facilities and Minimize Impedance. Minimize Facilities will determine the number and location of
the minimum number of facilities that will fit all the conditions set. Minimize Impedance determines the optimum
location of a specified number of facilities. The model will minimize the total time traveled by any resident in the
County with a given number of facilities. The street network used is included in ArcGIS and is updated on an
annual basis. The street network has the location, length and speed limit for each road in North America.
The project model used to determine the optimum number and location of drop-off stations in the County to
handle municipal (residential and small commercial) material is comprised of separate detailed transportation
models in GIS. Data for modelling has been obtained primarily from existing desktop sources, including the
WWRA, Washtenaw County, and RAA. The GIS transportation model employs two steps. First the optimum
location of aggregation points, which are locations where the model assumes is the center of the census district, is
determined. The model does not consider municipal boundaries in determining the optimum location of facilities or
the flow of material. Material within a specific municipality can flow to any point of aggregation, whichever was
closest to the point of generation.
Once these locations are determined, a second model is run to determine which aggregation points that fit
specified criteria and which type of facility (comprehensive, limited service or small recycling) would be located
at a specific location. Further optimization is accomplished through the addition of existing facilities that are
assumed to be a static location that will continue to be used for a drop-off facility. It is recognized that some
facilities, both municipal and privately-operated, could handle both municipal material and industrial, commercial
and institutional (IC&I) material.
Based on the results of the Lansing location analysis and the RRS survey of Drop-Off Recycling in Ohio, a set of
criteria were developed on the factors that were used to evaluate the location and number of recycling dropoffs and for more comprehensive recovery and limited waste disposal facilities in Washtenaw County. RRS
utilized a GIS-based system to analyze the current and potential network for developing two types of facilities
that would accept residential recycling as well as various types of other hard to recycle materials and solid
waste such as household hazardous waste, yard waste, electronics and other hard to dispose of items. In
addition, criteria for a residential recycling Drop-Off Station were developed. This analytical approach to
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evaluating the number and location of possible sites allows for several variables and scenarios to be evaluated
that result in an optimized system.
Two major assumptions for siting facilities are 1) the entire population of the County should have access to
recycling services and 2) the sites should be publicly owned for the limited and full service comprehensive DOS
facilities. The following criteria are the variables that were used to analyze potential facility locations.

Table 5: Site Characteristics for Recovery
Full Service
DOS
40-100,000 HH

Potential Population Served
Distance to facility (Travel Time One Way)
Site visibility
Site area
Expected vehicles/day
Within miles of target population center
SITE REQUIREMENTS
Accessible from main paved road
Paved Access Road
Largest vehicle needing access
Medium traffic volumes
Compliant with all zoning permits
Adequate space for parking and servicing
High visibility from road for easy identification
Level surface, paved (preferred)
Space to Accommodate a minimum number of
roll-off containers
*Zoning Approval Not required

40-60 minutes
Signage
4-5 acres
40-200
Up to 25 miles

Limited
Service DOS
2,000-40,000
HH
25-40 minutes
Signage
1 acre
25
< 5-15 miles

Recycling
DOS
<2,000 HH
or every Township
20-25 minutes
Minimal
Min .25 acre
10
< 5 miles

Y

Y

Y

Y
Semi-Trailer
Y
Y
Y
Y
Y

Y
Roll-off truck
Y
Y
Y
Y
Y

N
Roll-off truck
N
N*
Y
N
N

10 – 30 Cu. yd.

6 – 30 Cu. yd.

2 – 20 Cu. yd.

The analysis included an evaluation of several municipally-owned properties that could be considered
candidates for new facilities or improvements to existing facilities. This analysis included locations where current
recycling drop-off services are provided as well as sites where other waste and recycling related services,
including yard waste collections, are provided. A total of eighty (80) locations were included in the analysis, as
described below.
Table 6: Categories of Sites Evaluated
Existing Sites

17

Police Stations

13

Fire Stations

23

Public Works Yards

10

Parks with Paved Areas

17

Total

80

The GIS based model components and data are detailed below.
• GIS Layers for:
- Existing DOS, MRF and transfer station locations indicating public or private parcels
- Existing publically owned parcels that meet location criteria
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•

- Existing system service boundary
- Street network – all streets for North America including speed limit and street type
GIS Network Analyst Layers for:
- DOS locations for all regional scenarios, including all options and variations:
§ Individual layers for the minimize facilities model and the minimize impedance model
runs
§ Lines storing distance and time traveled for residents

The ‘Census Block Points’ represent the smallest section of population surveying done by the US Census, which
have an area associated with them but is displayed in points to make it easier to view. “A census block is the
smallest geographic unit used by the United States Census Bureau for data collected from all houses, rather than
a sample of houses. Blocks are typically bounded by streets, roads or creeks. In cities, a census block may
correspond to a city block, but in rural areas where there are fewer roads, blocks may be limited by other
features. The population of a census block varies greatly.” Census blocks were used as the basis for analyzing
access to locations for the various scale of drop-off facilities.

Existing Infrastructure Baseline
The current infrastructure for the municipal drop-off recycling system and the flow of material within each
municipality were mapped and analyzed. Data was taken primarily from County GIS data and was verified and
updated using additional information from online research and direct calls to municipalities and other external
contacts. Each of the analysis were developed to depict the access to existing public and private processing and
transfer facilities handling municipal recycling material within Washtenaw County. Figure 1 is a sample map
showing how the existing facilities and material access are depicted.
Current DOS locations were selected in the analysis to simulate the continued use of these locations as drop-off
stations. Fire stations and public works locations were considered as optional in the analysis to simulate a possible
additional location either at or near these locations. Parks with appropriate space and car access were also
analyzed. The following map displays some of the current locations RRS is using in the network analysis.
Figure 1: Preliminary DOS Location Possibilities
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Several scenarios were evaluated, to simulate increasing the number of DOS’s to the maximum number of
facilities. If it is assumed that residents are willing to drive up to 20 minutes to drop off single-stream recyclables
and up to 60 minutes to drop off MSW, appliance, bulky wastes and hard to recycle materials. The model
predicts the best placement of a specified number of DOS facilities (with the assumption that the current facilities
will still be used). Chosen points represent ideal locations in addition to current facilities (required points) to get
the most people within a 20-minute drive. The numbers shown next to chosen or required points sum up the
number of people served by that facility that live within the specified drive time. The analysis results in two
facilities serving approximately 75,000 residents, one site serving 45,00 residents with the remaining facilities
serving a population of 1,009 to 25,940.
Figure 2: Maximizing Single Stream Recycling DOS Coverage: 20min Drive with 25 Facilities

.
An analysis was done that minimized the number of facilities based on a 20-minute drive to a location based on
an initial count of 44 potential sites. The numbers shown next to chosen or required points sum up the number of
people served by that facility that live within the specified drive time. This analysis resulted in 22 sites (Figure 3)
with a large facility in the southern part of Ann Arbor that would serve 126,000 people.
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Figure 3: Minimize # of Single Stream Recycling DOS within 20min Drive

These initial analyses illustrate that there is a need for several larger facilities. The analysis based on a 20minute drive time results in large populations being served by two facilities. This reinforces the current framework
where several larger facilities provide more comprehensive services to larger populations. An analysis was
therefore done to estimate the optimum number of facilities needed to service larger populations with more
comprehensive facilities.
A draft scenario was analyzed to determine the least amount of full-service drop-off stations needed in addition
to the current facilities to ensure that most people are within a 45-minute drive from a single-stream drop-off. An
objective was to create as much balance relative to the total population served. If the existing families in Ann
Arbor and Chelsea are required to be included in the analysis two additional facilities are selected, one in Scio
Township and one in Ypsilanti Township.
Figure 4: Minimize # of Full Service DOS within 45min Drive
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The analysis to determine the optimum number, location and size of facilities resulted in a proposed material
recovery facility system that incorporates two large full service DOS facilities, two limited service DOS facilities
and a network of 18 Recycling Drop-Off sites that provide the population of Washtenaw County access to at
least a minimum level of recycling services within a 20-minute drive and access to more comprehensive recycling
services and disposal options, including yard waste disposal and solid waste disposal options, within a 45-minute
drive. This increases the current recycling drop off locations from 17 public facilities open on a weekly basis to
22 facilities, including the comprehensive sites. The following list identifies the sites that were selected for the
final cost analysis.
Table 7: Sites Selected for Cost Analysis
Name
Ann Arbor Fire Station No. 4
Milan Fire Department
Northfield Township Fire Department
Pittsfield Fire Station 1
Salem Township Fire Department
Dexter Public Works Department
8021 Talladay Road
6880 Dexter-Pinckney Road
8025 Werkner
20490 Michigan 52
11770 Dexter Chelsea Road
1187 Old Manchester Road
5 S Fletcher Road
455 W Main Street
8994 Austin Road
2950 E Ellsworth Road
651 Rice Street
11508 Pleasant Lake Road
7891 Jackson Road
5731 Braun Road
9050 Michigan 52
7200 S Huron River Drive

Population Served
126,701
9,432
11,311
30,288
8,307
12,387
8,440
9,641
6,033
3,419
1,990
11,934
1,529
4,541
2,598
20,146
74,957
2,009
23,589
2,776
6,258
14,100

The two large Full Service DOS facility locations were identified as the site owned by the City of Ann arbor
located on Platt Road south of the current DOS (the Wheeler Service Center Property) and the Chelsea Transfer
facility where the WWRA Material Recovery Facility is located. These two locations were the only publicly
owned parcels that meet the criteria for a comprehensive facility, including the required acreage. Both sites are
in appropriately zoned areas where waste and recycling services are already performed. These two locations
were the only publicly owned parcels that meet the criteria for a comprehensive facility, including the required
acreage. Both sites are in appropriately zoned areas where waste and recycling services are already
performed.
The two large Limited Service DOS facility locations were identified as the site owned by the Washtenaw County
at the County Service Center located at 705 N Zeeb Rd. It sits on a 53.5 acre parcel owned by the Washtenaw
County Road Commission. The Western County Service Center houses the Office of the Washtenaw County
Water Resource Commissioner, Environmental Health, Building Department, MSU Extension Office, and
Community Mental Health. The second site was the Ypsilanti Community Center Drop-off location that has
adequate acreage on publicly owned land with good public access.
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City of Ann Arbor Wheeler Service Center
In 2008, Pittsfield Township approved the City of Ann Arbor’s revised Swift Run Service Center (now known as
the Wheeler Service Center) PUD following the City’s purchase of 52 acres of land adjacent to the existing PUD
site. As part of the revised Wheeler PUD, approximately 15 acres of the expanded area were approved for a
land use with a future DOS including an access road from Platt Road. The goal of this land use area is to create
a new DOS that will expand capacity, streamline processes, and be a showcase for sustainable design.
Overall, the expanded site area includes the following proposed features:
•
Amended the existing City of Ann Arbor Swift Run (Wheeler) Service Center PUD RZ 04-1 to include
the new 52-acre area. The Activity Area Use Descriptions on the Cover of the previously approved
Swift Run Service Center PUD dated 07-21-04 include the Drop-Off Station and Composting
activities listed in this document.
•
A 500-ft setback (minimum) from Morgan Road.
•
Public access road to the DOS from Platt Road, south of the existing Wheeler Service Center drive.
•
Service and operations access road from proposed DOS north, across Ann Arbor Railroad Right-ofWay, to existing Wheeler Service Road (contingent on lease agreement approval between the City
and Ann Arbor Railroad)
•
Service and operations access road from proposed DOS west, to existing City compost site, for
transfer of finished compost and mulch from the compost site to the DOS for customer small-scale
sales.
•
Landscaping and fencing as required to buffer DOS and compost activities from other proposed
activities to the east and south.
•
Outdoor lighting will be full cut-off design and shielded to direct light away from neighboring
properties and all road rights-of-way. Light levels will not exceed 0.1 foot-candle at the right-ofway or property line.

City of Chelsea Transfer Station Site
The Solid Waste Transfer Station is located at 8027 Werkner Road. This facility would be improved to function
as a comprehensive facility that accepts recyclables, hard to recycle material, yard waste, solid wastes. There is
a tip wall with several roll-off containers to accommodate waste and other large items would be improved and
provide safe use for residents. Large items such as appliances and construction debris would continue to be
collected at the Solid Waste Facility. Items that are not allowed in weekly trash collection could be disposed at
this location.
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DROP-OFF STATION OPTIONS
The Comprehensive Full-Service Drop-Off Station
The Comprehensive DOS would be a full-service facility that accepts recyclables, solid waste and yard wastes
and bulky wastes that would be open to the public and small businesses. Typical household recyclables could be
dropped off at no fee, while fees would be charged for certain special materials (such as consumer electronics),
bulky waste and yard waste. This facility would provide a low-cost approach to handling bulky waste
(appliances) and larger volumes of residential and commercial waste that cannot be serviced at the curbside by
private haulers or a local municipality. The facility would also become home to the County’s Household
Hazardous Waste (HHW) drop-off program for residential customers. The facility could only accept limited
quantities of solid waste because it would not be regulated as a disposal site, transfer facility, or waste
processing facility under the State of Michigan Solid Waste regulations.
The DOS would provide a comprehensive recycling and waste management program for the resident of
Washtenaw County. The clientele that would likely use this facility includes:
• Households
- Those with no recycling available at home
- Those that lack comprehensive services
- Those seeking recycling of special materials
- Those with waste streams to dispose of
• Small Hauler “Dump” Contractors
- Those with bulk waste
- Home remodelers
- C&D contractors
• Gardeners
- Yard waste
- Bulk compost and mulch sales
• Small Businesses
- Cleaning crews
- Home based businesses
- Small Waste Haulers
An additional program may be a transfer station for recyclable materials collected at the curbside. This type of
facility will provide companies that collect curbside recyclables or companies that are hauling recycling drop
boxes a convenient and cost-effective alternative to hauling recyclables to regional Materials Recovery Facilities.
O P E R A T IO N A L P L A N
It is expected that a contracted operator would operate the facility. In addition, certain functions could continue
to be operated by other contractors or subcontractors, such as computer recycling, textile recycling, confidential
document shredding or household hazardous waste processing.
It is anticipated that the comprehensive full-service DOS would be open six days a week except for holidays.
Many DOS, particularly residents in smaller vehicles, would need to access the tip wall area for solid waste
items, the HHW drop-off area, and the yard waste area. Large truck traffic, both customers delivering material
and operations support (moving roll-offs, shipping material out, etc.) would be primarily accessing the processing
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area of the recycling operations and the tip wall for light and heavy waste, C&D and yard waste as well as
operations support vehicles delivering and loading compost for buyers.
ENTRANCE, ACCESS ROAD AND GATE HOUSE
All access roads should be paved and maintained to remain in good condition. The access road needs to be long
enough to serve as a queuing area as vehicles will be anticipated to stack up during peak use hours.
There could be multiple entry lanes at the gatehouse. One lane services all traffic that requires fees for incoming
material, fees for purchased mulch or compost as well as general information requests. The other lane(s) would
be for vehicles not requiring payment at entry, such as trucks transporting collecting recyclable material to take
to manufacturers/market, or possible fast lanes or fast pass lane for recyclable material only for residents or
small business with an annual pass. A gate attendant would manage all transactions and customer interaction
while the customer is in the lane. The attendant can exit the gatehouse to examine a load or direct traffic or
cameras can be installed for visual inspection without the attendant leaving the gatehouse.

Photo 4: Typical Gatehouse
DOS BARN
Vehicles with household recyclables would be directed into the DOS Barn. After entering, the customer would
stop and unload the recyclables before exiting out of the building to leave the site or to proceed to the tip wall
area to dispose of wastes and other bulky materials.
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Photo 5: Typical DOS Barn or Shed
Recyclable materials would be dropped off inside the DOS barn into roll-off containers, gaylords3, vertical
balers, or stacked on pallets. Signage will direct the user on how to prepare the materials and where to place
them. Roll-off containers will be used for single stream recyclables and a separate container for cardboard.
Gaylords would be used to contain most of the other household recyclables collected in the DOS barn, including
waste electronics. Automotive fluid, batteries, and other materials requiring special handling would require
special handling or packaging with secondary containment. Florescent tubes, would be stored in shipping boxes.
Styrofoam peanuts would be bagged for reuse. Other polystyrene and plastic film would be baled in hand fed
vertical balers on site but only operated by staff.
D O S T IP W A L L
All other traffic entering the DOS would be directed to the tip wall area. Most of these high volume bulky items
are tipped for a fee. Example of accepted materials could include:
•
Waste: Includes all non-hazardous municipal solid waste, e.g. carpeting, mattresses, furniture,
trash, etc.
•
Construction and demolition wastes may be allowed, such as building debris, drywall, shingles,
plywood, painted or treated wood, concrete with steel, or bricks. This type of waste can only be
accommodated if the size of the site allows for high volumes of this material. In addition,
compliance with state permitting requirements for solid waste management facilities may be
required.
•
Yard Waste: Includes soft yard debris and branches up to 6” in diameter. No stumps or logs.
•
Ferrous (Steel) Metals: Includes small appliances (e.g., microwaves, toaster ovens), gutters, bikes,
and auto parts (empty of oil and fuel).
•
Concrete: No painted concrete or imbedded steel or brick.
•
Non-Ferrous Metals: Includes aluminum, copper, etc.
•
Unfinished Wood: Includes clean lumber and pallets.
•
Vinyl Siding

A bulk box, used for storage and shipping of bulk quantities. Bulk boxes are often made of corrugated fiberboard, either double wall
or triple wall.
3
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The user would directly tip some of the materials into roll-off containers at the tip wall as shown below. Other
materials could be placed on the ground and loaded by DOS personnel into containers (e.g. concrete, propane
tanks, appliances, tires). The tip wall is lower than the side of the roll-off container, to allow the user to slide
materials out of a vehicle directly into the roll-off container. The low tip wall height also reduces the overall
difference in grade elevations between the top and bottom of the tip wall, allowing lower cost construction
methods to be used.

Photo 6: Typical Tip Wall and Roll-Off Container
The following is a preliminary list of materials that could be brought to the DOS based on the current list of
materials accepted at the Wheeler Center Drop Off on Ellsworth Road:
Household Recyclables:
• Paper
• Cardboard
• Plastics
• Metal
• Glass food and beverage containers
• Up to 3 bags of textiles
• Automotive and rechargeable batteries
• Up to 5 gallons of motor oil
• Up to 5 gallons of vegetable oil
• Oil filters
• Polystyrene
• Plastic bags
Additional Fees may be charged for certain services and items, these include, but are not limited to:
• General waste, including furniture, construction debris, and concrete
• Yard waste, branches, leaves, grass clippings, food waste, etc.
• Tires
• Electronics and bulbs
• Compost, woodchip and mulch sales
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•
•
•

Delivery, pickup and trailer rental
Packaging materials and sales
Secure document and hard drive destruction

These materials would require further consideration for acceptance:
• Oil-based paint or varnish
• Toxics From conditionally exempt small quantity generators
• Alkaline, single use batteries
• Liquids other than motor and vegetable oil
• Asbestos containing materials
• Soil, dirt, or turf
• Logs and branches over 8 inches wide
• Tree stumps and roots
• Deceased livestock or pets.

The Limited-Service Drop-Off Station
The Limited-Service DOS would provide a comprehensive recycling and waste management program for the
resident of Washtenaw County. The clientele that would likely use this facility includes:
Households
• Those with no recycling available at home
• Those that lack comprehensive services
• Those seeking recycling of special materials
• Those with waste streams to dispose of
Gardeners
• Yard waste
Small Businesses – No commercial haulers
• Cleaning crews
• Home based businesses
The limited-service DOS would be a facility that is open on weekends or on a limited schedule which accepts
recyclables, solid waste, yard wastes and some bulky wastes (no appliances). All access roads should be paved
and maintained in good condition. The access road needs to be long enough to serve as a queuing area as
vehicles stack up during peak use hours. Typical household recyclables and yard waste might be dropped off at
no fee, while fees would be charged for certain materials (solid waste and bulky waste). This facility would
provide a low-cost approach to handling some bulky waste (no appliances) and small volumes of residential
recyclables and bulky waste that cannot be serviced at the curbside by private haulers or a local municipality.
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Photo 7: Typical Signage
The facility would have two distinct areas. The first would be an area for household recyclable materials.
Recyclable materials would be dropped off outside of a fenced area and gate house area into single stream
roll-off containers. This recyclable drop-off area would be available on a 24-hour seven day a week basis
unless the final location selected for these types of facilities would not have 24-hour access. The following is a
preliminary list of materials that could be brought to this area of the facility for free:
Household Recyclables (no fee)
• Mixed Paper: Includes newspaper, magazines, office paper, "junk" mail, phone books, paperbacks,
catalogs, flattened bagged boxboard, corrugated boxes and paper bags (flattened)
• Cardboard: Flattened corrugated boxes
• Mixed Containers: Includes empty and rinsed milk cartons, juice boxes, glass (jars, bottles, Pyrex),
ceramics, plastic bottles (marked #1 and #2), metals (steel cans, lids, empty aerosols, aluminum cans,
foil, pie tins)
Signage would direct the user on how to prepare the materials and where to place them. Roll-off containers
would be used for single-stream recyclable material and cardboard. All other traffic entering the Limited Service
DOS would be directed to the gate house and tip wall area.
D O S T IP W A L L A N D G A T E H O U S E
The second area would be a fenced and gated area for waste and yard waste disposal. There could be a
single-entry lane at a gatehouse for access to the waste and non-recyclable material roll-off containers or
possible fast lanes or fast pass lane for recyclable material only for residents or small business with an annual
pass. All traffic that requires fees for incoming material (solid and bulky wastes) or yard waste would be
required to pass through the gatehouse before taking material to the small tip wall area with roll-offs for waste
and yard waste. A gate attendant would manage all transactions and customer interaction while the customer is
in the lane. Accepted materials would include:
•
Waste: Includes all non-hazardous municipal solid waste and bulky wastes, e.g. carpeting,
mattresses, furniture, but not including appliances.
•
Yard Waste: Includes yard debris and branches up to 8” in diameter. No stumps or logs.
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•

Unfinished Wood: Includes clean lumber and pallets.

These following hard-to recycle materials would not be accepted at the Limited-Service drop-off locations unless
a small utility building is included in a final design where a small vertical baler could be located to bale plastic
films.
•
Plastic bags
•
Materials in plastic bags
•
Shredded paper
•
Large scrap metal
•
Household Hazardous Waste
•
Diapers or bio-hazardous waste
•
Plastics other than those specified (NO Styrofoam, plastic cups)
•
Liquids
•
Ceramics or non-recyclable glass (like drinking glasses, light bulbs)
•
Frozen food boxes.
HOUSEHOLD HAZARDOUS WASTE
This facility would not include a Household Hazardous Waste drop-off program. If the public has household
hazardous waste products (like paint, pesticides and household cleaners), they will need to take them to the
HHW Center located at the Comprehensive DOS for proper disposal.

Single Stream Recycling Drop-Off Center
These centers, which are for the use of residents and small businesses, would only accept recyclable materials.
The Recycling DOS would provide a recycling program for the resident of Washtenaw County. These facilities
would be restricted to accepting only household recyclables.
The recycling DOS would be a facility that is available on a 24-hour/seven day a week basis unless the location
selected for these types of facilities would not have 24-hour access. Solid waste and yard waste would be
prohibited and would have to be taken to one of County's Limited Service or Comprehensive DOS.
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Photo 8: Typical Single Stream Roll Off Container
Single-Stream recycling is a processing method that accepts recyclable materials in one bin. All recycling dropoff centers would accept single-stream recycling with a separate bin for Corrugated Cardboard and Brown
Paper Bags if there are large quantities of this material at a certain location.

Photo 9: Typical Recycling Drop-Off Center with Cardboard Compactor
All these recyclable materials would be combined in one recycling bin.
•
Magazines and catalogs
•
Newspaper and inserts
•
Mail, office paper and blueprints
•
File folders (manila or pastel-colored only), greeting cards, index cards, letterhead, loose-leaf
paper, legal pad paper (pastel-colored), slick/glossy ads & brochures, stationery & letters, white
and pastel-colored paper & envelopes.
•
Paperboard including cereal and cracker boxes (throw away inside bag), gift boxes, hanging file
folders, paper egg cartons, paper tubes (e.g. paper towel tubes), shoe boxes, six-pack and 12pack cartons/boxes, facial tissue boxes.
•
Paperback books (no hard cover books)
•
Phone books
•
Aluminum (clean foil balled to 2 inches or larger (no flat or small balled up foil)
•
Aluminum Cans
•
Glass bottles & jars
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•
•
•
•

Steel/tin cans (labels are okay)
Empty aerosol cans
Plastic bottles, jugs, tubs and screw top jars
Aseptic paper milk/soy cartons/drink boxes (rinsed and not flattened)

These items are considered recycling contaminants. These hard-to recycle materials would not be accepted at the
recycling drop-off locations.
•
Plastic bags
•
Materials in plastic bags
•
Shredded paper
•
Large scrap metal
•
Household Hazardous Waste
•
Diapers or bio-hazardous waste
•
Plastics other than those specified (including Styrofoam, plastic cups)
•
Liquids
•
Ceramics or non-recyclable glass (like drinking glasses, light bulbs)
•
Frozen food boxes.

Recycling Commodity Market Trends
In reviewing the Market Trend Data, the market demand and commodity prices for fiber, plastics, aluminum and
steel have declined over the past few years. The commodity revenues associated with these materials have over
time provided the financial foundation for most recycling programs, whether publicly or privately sponsored.
Manufacturing techniques using post-consumer materials also have kept pace with technology and knowledge of
the materials sorts. Mills have improved their equipment and systems to predict and adapt to a degree of
contamination and to capture contaminants to minimize damage to equipment and maintain quality product
standards.
End markets for even more materials, especially the #3-#7 plastics, has provided opportunities for Material
Recovery Facilities (MRF’s) to increase their list of accepted materials and collected volumes. In fact, the
capabilities of both dual and single sort collection programs to easily add materials types to their collection
programs has led to the expansion of recycling programs nationwide. Without these inherent flexibilities, the
successful recycling of cartons, juice boxes, textiles, boxboard, and exotic plastics (#3 - #7) would not have
grown as quickly over the last five to ten years.
Environmental concerns, lower commodity prices and increased regulation are making recycling increasingly
difficult. While the recession reduced consumer demand for products in general, demand for products
manufactured with recycled goods has risen over the past five years. Further, in the future demand will continue
rising, as voluntary product stewardship requirements of the major retailer in the world, Walmart, require
manufacturers to use more recycled content as inputs.
The recycling industry is a mature industry, understands and controls it cost structure and has well-established
relationships with end markets and had expanded at an average annual rate of 4.4% until the recent downturn
in global commodity demand. There is considerable volatility in recycled commodity prices, which dropped
during the recession in response to slumping consumption. During 2009, recycled commodity prices were
particularly low, resulting in lower revenues for the industry. Revenue volatility became a concern for industry
players, and many sought to consolidate operations to become more stable and achieve greater economies of
scale.
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It is difficult to project future prices for recycled commodity as the value is closely linked to global economic
growth and is especially sensitive to growth of industrialization of emerging markets such as China and India.
Higher levels of government regulation and voluntary manufacturing and product requirements for recycled
content will benefit the industry by pushing potential downstream customers to use recycled goods in
manufacturing processes. This trend is expected to boost the overall market for recycled goods and help
stabilize revenue volatility.
According to analysis by RRS related to the average commodity revenue per processed ton, a majority of
recycling revenue comes from the denser suite of materials like fiber, which represents as much as 65 percent of
the weight and about 48 percent of the value per processed ton generated at an average MRF (see Figure 6).
Aluminum, which is about 1.1 percent of a process ton by weight, accounts for about 14.4 percent of the revenue.
Plastics, mostly PET and HDPE, meanwhile, represent about 6.7 percent of the weight of a processed ton and
about 20.8 percent of the revenue.
The graph was updated October 2016 and continually fluctuates with markets and recycling participation.
Pulling from numerous recycling composition studies from across the U.S., RRS determined the average weight
composition of incoming materials to MRFs, which is represented on the left side of this graph. The right side
represents the average commodity revenue per ton of processed material and excludes residue. MRF operators
adapt their operations to respond to these numbers or risk missing out on revenue, regardless of equipment,
techniques or contamination.
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15.8%
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Mixed Paper
Cardboard (OCC)
Mixed Glass
Steel Cans
Natural HDPE #2
#3-7 Mixed Plastic

Newspaper (ONP)
Aseptic and Gable Top Containers
Aluminum Cans
PET #1
Colored HDPE #2

FIGURE 5: THE RECYCLING BUSINESS PROPOSITION
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1.2%
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1.3%
2.0%
2.9%
1.1%

DOS STUDY PLANS AND COSTS
The County has utilized various funding mechanisms with several local units of government that allow for fees to
be collected for services as part of its solid waste management system. The study’s approach for financing of
these proposed improvements is that Washtenaw County and a consortium of local units of government owns and
operate the DOS locations
One potential management approach for the facilities could entail an operational agreement with a selected
vendor with other units of government, such as an Authority. The County could enter a long-term contract (10Year term with renewable 5-Year provisions) to operate the facilities. The County could provide capital for
facility development or improvement and operating funds for the operation of the facilities. The operating
agreements would be reviewed on an as-needed basis, depending on the funding mechanism, to adjust the level
of funding as the revenue and costs of the facility change over time. See Appendix A for a Detailed Revenue
and Cost Proforma for all facility types.

The Comprehensive Full-Service DOS
The recommendation is to develop a comprehensive full-service DOS drop-off facility at the City of Ann Arbor
approved site on Platt Road (Wheeler Center Property) owned by the City of Ann Arbor and at the City of
Chelsea Transfer Station. The development of a facility at the Wheeler Center Property would be a new facility
and the development of a facility at the Chelsea Transfer Station would entail modifications and improvements
to that existing facility. The following cost estimates are based on these two approaches.
REVENUES
The operation of a full-service DOS is anticipated to be based on service fees for the disposal of solid waste,
and other hard to recycle materials such as bulky waste and appliances. The pro forma developed for the
Comprehensive DOS utilized a comprehensive list of materials, estimated quantities based on average volumes
of materials over the past several years and estimated average costs for disposal or processing of those
materials that results in fee charged for these items. In addition, the average customers traffic flow was used to
estimate revenues generated from a $3 per vehicle entrance fee. The funding mechanism chosen and the level of
funding provided for this type of facility will have an impact of the entrance fee revenues based on a decision
regarding the level, if any, of fees that would be charged.
Revenues for materials are determined by the current markets, which are related to national and international
commodity values. In addition, many markets for difficult to recycle materials, such as electronic waste and
polystyrene, are dependent on the availability of local or regional markets.
P R E L IM IN A R Y O P E R A T IN G C O S T S
The anticipated operating costs are based on estimated volumes of material for the recycling, waste and
operating cost data from the City of Ann Arbor’s Drop-off Station operated by RAA. The operating costs are
based on a 6-day/week operation. All costs use an annual inflation rate of 3 percent and a cost for capital of
3.5 percent.
The operating costs do not include the annual cost of new capital, the costs of construction or any cost associated
with the use of land, which are identified in the Capital Requirements section. The anticipated revenue includes
estimated proceeds from the sale of recycled material and tip fees for solid waste and other fee based items.
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There are fees for specific waste items built into the revenues but no other per vehicle charges. It is assumed that
the county funding would provide for net costs of managing specific materials. The anticipated expenses include
all staff related expenses, insurance, landfill disposal costs, payments for recycled material tipped at the MRF,
and other variable expenses such as fuel and fluids.
Table 8: Annual Operating Cost Comprehensive DOS (Single New Site and Facility)
CATEGORY

Annual Cost

Total Revenue*

$843,000

Total Expenses
Annual Surplus/(Deficit)

$851,000
($9,000)

Net Accumulative Income/Expense
Annual Capital Cost
Net annual Cost

($9,000)
($324,000)
($333,000)

*Based on RAA Data
The estimated tonnages and volumes of material have been used in the development of an operating pro-forma
for this facility. There are 50 items in the list of materials that are in the tonnage and revenue estimate. There
are incoming charges for waste, bulky items, auto fluids, yard waste, tires and other small quantity hard to
recycle items. Recyclables have no fees. There are outgoing commodity revenues for recyclables and outgoing
costs for disposal or payment to recycle items such as mattresses or florescent bulbs. The net revenue is a
combination of all fees and commodity revenues. The recycled commodity revenue is about 10% of the total net
revenue depending on markets. All of the outgoing fees and revenues are variable depending on markets. The
only stable cost is landfill tip fee for disposal, which piggy backs on the Ann Arbor disposal fee.
S IT E A N D B U IL D IN G D EV E L O P M E N T C O S T S
The City of Ann Arbor has agreed, in principle, to provide approximately 4.5-5 acres of land at the Wheeler
Center Property, located near the intersection of Platt and Ellsworth, to Washtenaw County with the following
conditions:
1.
A multi-year, long-term lease;
2.
Land lease cost of $80,000/year ($1,000,000 amortized over 20 years)
3.
Provision of adequate liability insurance and indemnification
4.
All solid waste transferred to a contracted and approved landfill.
F A C IL IT Y C A P IT A L R E Q U IR E M E N T S
The development of a new facility will require capital financing for the construction of roads, tip walls and
concrete pads for the storage of materials and equipment such as compactors and roll-off containers. In addition,
a containment pad for the housing of the Household Hazardous Waste Storage Container will need to be
constructed. Total capital costs are dependent on the final site and facility design. The majority of the capital
costs are for land acquisition and site improvements.
The development of the site would include the development of an enclosed building to function as the “DOS
barn”, a tip wall area, equipment storage and material processing areas and site access roads. Additional
capital may be required for certain equipment, primarily vertical balers and compactors for processing materials
for shipping to markets. Buildings and site improvements would have the following physical characteristics and
basic functions.
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Table 9: Comprehensive Service Facility Area Requirements
Function
Gate House
Barn

Area

7,500 ft2
1,000 ft2
5,000 ft2
800 ft2

Description
Wood framed and sheathed structure staffed by attendant where incoming
vehicles pay for materials and/or are directed to drop-off area
Coverall clad enclosed structure for unloading range of household and some small
commercial recyclables; customers drive through and self-unload
Exterior elevated and concrete block bermed unloading area for refuse (light and
bulky waste), metal (ferrous and non-ferrous), rubble (brick and concrete), bulky
items, building debris, yard waste
Exterior bunkered area for finished compost and mulch sales by the 1/2 cy
bucket
Wood framed metal clad structure providing a secure, secondary containment
area for the four 250-gallon oil tanks
Coverall fabric building with tip wall to open-top transfer trailer
Exterior paved area for appliances drop-off
Concrete pad to accommodate up to 5 empty roll-off containers
An educational facility that may be located at a Comprehensive DOS

1000 ft2

New storage shed (or HHW Container) and fenced concrete containment pad

160 ft2
2,500 ft2

Tip-wall area
10,000 ft2
Compost and mulch
sales
Recycled oil shed
Recycling Transfer
Special drop-off
Roll-off storage
Classroom
Household
Hazardous Waste

500 ft2
350 ft2

The following capital cost estimates for a new site including a new recycling and processing building are based
on preliminary design estimates and current estimated tonnages based on data from RAA and estimates of
future use. The preliminary costs for the building and site components have been used and adjusted to
accommodate the estimated tonnages and volumes of material for which this facility would be designed. The
costs include the construction of the tip wall, upgrade of all roads and concrete pads, and a coverall fabric
building for the DOS Barn. This type of design approach provides several advantages:
•
Provision of an indoor area for safe customer recycling during inclement weather
•
Maintenance of a clean site through the prevention of blowing debris; primarily recycled paper,
foam and other light recycled materials
•
Provision of natural lighting that lowers lighting costs

Photo 10: Typical Fabric Style Building
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The capital cost estimate is based on the development of an undeveloped site on the Wheeler Center Property
and for facility upgrades to the Chelsea Transfer Station including the improvement of the existing steel building,
the construction of the tip wall, and upgrade of all roads and concrete pads. The building was amortized over
20 years although the estimated life of the building is 40 years. Land and site improvements account for 72% of
the capital costs, which don’t require reinvestment. A Coverall building accounts for 25% of the capital costs over
20 years with the assumed lifetime of the building at 40 years. The equipment is limited to small vertical balers
that account for 2.5% of the capita with a 10-year lifetime. The approach would be recapitalized in the future
for the building, if necessary, so there was no funding included for depreciation. There is a 25% percent
contingency built into the annual capital costs to account for rolling stock replacement, maintenance and
engineering.
Table 10: Combined Site Engineering Capital Costs
(Interest Rate = 3.5%)
Cost
Land
Site
Building-Coverall Fabric Building
Subtotal:
Equipment
TOTAL
Contingency 10.0% of total
Engineering/Inspection 15.0% of total
Permits
Total Capital Cost:

Life
$1,339,000
$1,549,000
$854,000
$3,742,000
$48,000
$3,790,000
$379,000
$569,000
$60,000
$4,798,000
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Annual Cost
40
20
20
10
20
20
20

$63,000
$109,000
$61,000
$233,000
$6,000
$239,000
$27,000
$40,000
$5,000
$311,000

Figure 6: Conceptual Plan: Full-Service DOS
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The Limited Service DOS
The recommendation is to develop two new Limited Service facilities one located in Ypsilanti Township and one
located behind the Washtenaw County Western Service Center on Zeeb Road on property owned by the Road
Commission. The development of these facilities would be a new facility. The cost estimates are based on two
facilities.
P R E L IM IN A R Y O P E R A T IN G C O S T S
The operating costs are based on estimated volumes of material from data for the recycling and waste events that
are currently operated by the Washtenaw County Solid Waste program and on data from the City of Ann Arbor
Drop-off Station operated by RAA, Emmet County Drop-Off facility and EcoCycle. These costs do not include the
annual cost of capital or any lease cost associated with the use of land at identified locations or the costs of
construction of a Drop-Off Station.
The anticipated revenue includes proceeds from the sale of recycled material, tip fees from solid waste and other
“for fee” items. Expenses include all staff related expenses, insurance, landfill disposal costs, and other variable
expenses such as fuel and fluids. The following table presents the annual cost for two (2) limited service DOS
facilities.
Table 11: Annual Operating Cost Limited-Service DOS
CATEGORY
TOTAL REVENUE
TOTAL EXPENSES
SURPLUS/(DEFICIT)
CAPITAL REQUIREMENTS
NET ANNUAL COST

COST
$308,000
$426,000
($118,000)
$176,000
($294,000)

*Based on Emmet County, RAA and EcoCycle Data
Two areas of the County have been identified for possible locations; at the Ypsilanti Township Community Center
(with an alternative at the Ypsilanti Township Compost Site) and the other in Scio Township on Washtenaw County
Road Commission property behind the Washtenaw County Water Resources Commissioner’s office that each meet
the land requirements of approximately one (1) acre with the following conditions:
1.
A multi-year, long-term availability because they are publicly owned
2.
Provision of adequate liability insurance and indemnification
3.
All solid waste transferred to a contracted and approved landfill
F A C IL IT Y C A P IT A L R E Q U IR E M E N T S
The recommendation is to develop a drop-off facility at Ypsilanti Township Hall and in Scio Township near the
existing County facilities on Zeeb Road. The development of a new facility will require capital financing for the
construction of roads, tip walls and concrete pads for the storage of materials and equipment such as compactors
and roll-off containers. Total capital cost is dependent on the final site and facility design.
The development of the site would include a tip wall area, equipment storage and material processing areas and
site access roads. The buildings and site improvements would have the following physical characteristics and basic
functions:
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Table 12: Limited Service Facility Area Requirements
Gate House

160 ft2

Wood framed and sheathed structure staffed by attendant where
incoming vehicles pay for materials and/or are directed to drop-off area

Tip-wall area

5,000 ft2

Exterior elevated and concrete block bermed unloading area for refuse
(light and bulky waste), metal (ferrous and non-ferrous), rubble (brick and
concrete), bulky items, building debris, yard waste

Roll-off storage

2,000 ft2

Concrete pad to accommodate up to 3 empty roll-off containers

The following capital cost estimates for a new site are based on preliminary design estimates and current
estimated tonnages based on data from Washtenaw County. The preliminary costs for the various building and site
components have been used and adjusted to accommodate the estimated tonnages and volumes of material for
which this facility would be designed. These estimated tonnages and volumes of material have also been used in
the development of an operating pro-forma for this facility.

Table 13: Estimated Capital for Two Limited Service Facilities
Land (No cost assumed to be located on Public Property)
Site Improvements
Subtotal:
Contingency 10.0% of total
Engineering/Inspection 15.0% of total
Permits
Total Capital Cost:

Cost
TBD
$950,900
$950,900
$95,100
$142,700
$60,000
$1,248,700

Life
TBD
20

Annual Cost
NA
$67,000

20
20
20

$67,000
$6,700
$10,100
$4,300
$88,100

The capital cost estimate is based on the development of a publicly owned, undeveloped site, the construction of
the tip wall, construction of all roads and concrete pads around the drop-off roll-off containers.
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Figure 7: Conceptual Design for a Limited Service DOS
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The Recycling Drop-Off Sites
The proposal is to develop or improve 22 facilities throughout the County. Seventeen (17) drop-offs are currently
in operation at various public and private locations throughout Washtenaw County. It is anticipated that the capital
improvements need would be for upgrading and improving all sites, including paving where there are gravel pads,
signage and lighting. The sites will be evaluated in the future for video surveillance to prevent illegal dumping.
F A C IL IT Y C A P IT A L R E Q U IR E M E N T S
The County currently provides minimal financial support to operate monthly recycling services to several local units
of government as part of its solid waste management system. The proposed approach for financing is that
Washtenaw County or a consortium of local units of government would own the DOS site and building.
The development of the sites would include a tip wall area, equipment storage and material processing areas and
site access roads. The buildings and site improvements would have the following physical characteristics and basic
functions:
Table 14: Limited Service Facility Area Requirements
Tip area

3,000 ft2

Exterior bermed unloading area for single stream recyclables,
metal (ferrous and non-ferrous), corrugated (cardboard)

Roll-off storage

1,500 ft2

Paved pad to accommodate up to 3 roll-off containers

P R E L IM IN A R Y O P E R A T IN G C O S T S
The operating costs are based on operating a 6 day per week collection schedule for recycling Drop-Off sites
throughout the County. Estimated volumes of material are based on current data for the recycling and waste semiannual events, on-sites operated daily by the WWRA program and on data from RAA’s recycling drop-off
location. These operating costs do not include the annual cost of capital or any lease cost associated with the use of
land at identified locations. Capital costs are identified in the Capital Requirement table. The expenses include all
staff related expenses, insurance, landfill disposal costs, hauling, and other variable expenses such as fuel and
fluids. These costs estimates include costs that the currently operating drop-offs incur. Although twenty-two (22) sites
were identified as potential locations for DOS facilities based on the location criteria the analysis selected four of
those sites as Comprehensive or Limited Service DOS so the total operational cost is for the eighteen (18) sites with
Seventeen (17) drop-offs currently in operation.
Table 15: Operating Cost Estimate for 18 Facilities
Total Revenue

$0

Total Expenses

$1,008,000

Annual Surplus/(Deficit)

($1,008,000)

F A C IL IT Y C A P IT A L R E Q U IR E M E N T S
A comprehensive assessment of the improvements required at each currently operating site was not conducted
therefore some site development costs could be lower at locations that are paved or have concrete pads. It is also
unclear if site improvements could be made at locations that are on private property. No discussions with private
property owners was undertaken. Sites that are currently located in Washtenaw County utilize existing parking lot
space at municipal or township locations or are in gravel lots or small paved lots on private property and do not
typically have any site improvements, such as lighting or video surveillance.
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Table 16: Estimated Capital Requirement for One Typical Facility
Category
Site (Primarily Paving and Concrete Pads)
TOTAL
Contingency 10.0% of total
Engineering/Inspection 15.0% of total

Cost

Permits
Total Capital Cost:
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Life
$44,200
$44,200
$4,500

20

$6,700
$10,000
$65,400

10
10

10

Annual Cost
$3,200
$3,200
$600
$900
$1,300
$6,000

Figure 8: Conceptual Design for a Recycling Drop-off Station

72 ft. X 165 ft. (11880 sf), 0.27 acres

39

COMPREHENSIVE SYSTEM COSTS
The analysis for each of the options results in total system costs that includes operations and capital. These total
system costs are based on the following as described in the analysis of each type of facility.
1.

2.

3.

Two Full-Service facilities located at the Wheeler Center Property and the Chelsea Transfer Station.
The costs include the development of a new facility at the Wheeler Center Property and upgrades
and improvements to the Chelsea Transfer facility.
Two new Limited-Service facilities located in Ypsilanti Township and one located behind the
Washtenaw County Water Resource Commissioner office on Zeeb Road on property owned by the
Washtenaw County Road Commission.
Eighteen (18) Recycling Drop-off facilities, which are not located at the City of Ann Arbor DOS, the
Chelsea Transfer Station, or the proposed Limited Service DOS facilities. There are sixteen (16) of
these facilities that already exist and are operated under a contractual agreement with WWRA, RAA
and other private sector service providers. The new sites are at locations that are on publicly owned
property (Township Halls or Community Centers). All the sites require some improvement ranging from
paving, concrete pads for roll off, lighting, signage, and will be evaluated for video surveillance to
ensure they all present the same level of service.

The final total costs assume that all new facilities and existing facilities are upgraded or modified and that the
operations are provided through contractual service providers, contracted by an Authority (for example WWRA),
Washtenaw County, or a municipality. The capital requirement assumes that the all the capital would be provided
by Washtenaw County. Additional Capital contribution from participating municipalities and private sector
participants would lower the capital requirement for the County. If additional capital is provided by parties’ other
than the County, the annual cost may be incorporated into any proposed rate structure. The following table
identifies the cumulative annual cost for each type of facility based on the costs identified in the previous section of
the report.
Table 17: Estimated Annual Operating and Capital Cost (All Facilities)
Revenue
Expenses
Net Income (Cost)
Reserves and Initiatives
Capital Initiatives
Project/Program Initiatives
Total Reserves
County Administration
Annual Capital Expense
Net Surplus/Deficit
Households Participating
(2016 SEMCOG Estimate)
Net Cost/Household

Full Service*
$1,100,000
$1,113,000

Limited Service
$308,000
$426,000

($13,000)

Recycling
Drop-off
$0
$1,008,000

TOTAL
$1,408,000
$2,547,000

($118,000)

($1,008,000)

($1,139,000)

($6,000)
($6,000)
($12,000)
($35,000)
$(311,000)

($2,000)
($2,000)
($4,000)
$0
$(88,000)

$0
$0
$0
$0
$(108,000)

($8,000)
($8,000)
($16,000)
($35,000)
($507,000)

($371,000)

($210,000)

($1,116,000)

($1,697,000)

144,027
$2.60

144,027
$1.50

144,027
$7.80

144,027
$11.80

* Based on New Site Development for one facility and upgrades to an existing facility)
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The resulting total annual costs for the comprehensive recycling and waste diversion system will utilize the existing
infrastructure, enhances and improves all facilities and drop-off recycling locations, constructs a new comprehensive
facility at the Wheeler Center Property owned by the City of Ann Arbor, improves and expands services at the
Chelsea Transfer Station location, and develops two new Limited-Service DOS facilities on publicly owned
property total approximately $1.697 million per year.
Table 18: Estimated Capital Requirement (All Facilities)
Capital Requirement

Full Service
$4,798,000

Limited Service
$1,249,000

Recycling
Drop-off
$1,177,000

TOTAL
$7,224,000

The total capital to improve and expand a comprehensive recycling and waste diversion system in Washtenaw
County is estimated at a conceptual level is estimated at $7.2 million. The final cost for capital will be based on a
Request for Proposal (RFP) to design and build the facilities, either as a package or as separate RFPs.
Assuming all households in the County are participants in the program, the annual net cost per household that
includes all operating costs and the annual cost of capital, would be approximately $11.80 per household. The
examination of a potential funding mechanism and the pros and cons of different systems is discussed in the
following section.
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FUNDING OPTIONS
Use of Special Assessments to Fund Solid Waste/ Recycling
A special assessment is a charge against real property (i.e., immovable property such as land and structures -- not
personal property) for an improvement or service that confers a benefit to those living within the special assessment
district. Special assessments are used by municipalities to fund projects or services that would otherwise not be
possible, such as road repairs, water and sewer mains, street lighting, police and fire protection, and garbage and
recycling services. Special assessments can be used in conjunction with general fund revenues, service fees, user
charges, grants, or other sources of funding.

How Does a Special Assessment Differ from a Tax or Fee?
Special assessments are often confused with property taxes, since most municipalities find it easiest to include
special assessments on the property tax bill. Unlike taxes, special assessments are not levied on personal property,
are not subject to constitutional/statutory limitations like the Headlee Amendment, do not require a vote of the
electors, and are not tax deductible under the State Homestead Tax Credit or on Federal Income Tax. Unlike a
tax, a special assessment must convey a specified benefit. In addition, special assessments can be included in the
tax effort used to qualify for shared state revenues. Special assessments differ from user fees in that they are
imposed in advance of a project or service. This is a general statement only, and should not take the place of
consultation with a municipal law specialist.4
The amount levied in a special assessment is determined by the authorized government unit. Typical methods of
assessment are based on front footage, total land area or value, per parcel, per dwelling, degree of
accessibility/distance from project, or a combination of several methods or weighted factors. Often, the public may
also benefit from a special assessment project or service. In these cases, a government unit may decide to cover
part of the cost through general funds, service fees, grants, or other funding sources.
The amount levied does not have to be uniform or applied to all parcels in the government unit – it is based on a
determination of how much each parcel benefits from the project/service. This does not mean that strict dollar
equality must be used, but the assessment needs to be reasonably proportionate to the benefit (L. Thomsen,
Michigan Township News, Oct. 2005). Property that is tax exempt, such as churches, schools, and public service
properties, may not be exempt under special assessment statutes.
Careful consideration of apportionment should be done before holding any public hearings, especially if there are
large differences in the amounts levied on parcels. Initial over-estimation of assessments is recommended, as it is
easier to reduce estimates than to increase them
Assessments that cover recurring expenses are often imposed one year at a time. This is generally done for services
such as recycling, police and fire protection, weed control, and street lighting. This requires a new assessment roll to
be reviewed by the government unit at a public hearing each year.

4

Residential Recycling Initiative, Michigan Department of Environmental Quality – Recycling Program: www.michigan.gov/mirecycles
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Public Act 69
The State of Michigan requires every Michigan county to develop and implement a solid waste management plan.
The purpose of solid waste management plans includes protecting public health, assuring adequate disposal
capacity for all waste generated within the county and establishing goals for waste prevention and recycling.
Providing county residents with a cost-effective, standardized recycling program that is accessible county-wide is
the goal of the PA69 of 2005 Program. When most communities are participating, recycling can be accessible
throughout Washtenaw County and open to all residents regardless of the city, village or township that they reside
in. The costs can be shared equally across the program. This will allow for more consistent recycling program
services and education.
The Washtenaw County Solid Waste Management Plan identifies that the County, the Cities of Ann Arbor,
Ypsilanti, Chelsea, Milan, and Dexter, as well as the Townships and Villages, are responsible for providing
recycling, composting, and hazardous waste collection programs in Washtenaw County. Adequate funding is
necessary to provide recycling programs that are consistent with the County Solid Waste Management Plan.
Recycling opportunities that are available throughout Washtenaw County are currently funded independently by
the Cities, Townships or Villages or through inter-local agreements (WRRA) with the County. Public Act 69 (PA69)
allows Michigan Counties, townships and municipalities to voluntarily enter an inter-local agreement to fund local
residential recycling drop-off programs. If a Township chooses to participate, the County will work with the
Township to design, set up and implement a recycling drop-off location within that community.
PA69 offers each township board the option of placing a fee on the tax bills of residential improved parcels in
order fund their community’s recycling program. PA 69 limits the fees to no more than $25.00 per improved parcel
per year. The revenues collected for this program are held with the County Treasurer and used solely for recycling
program administration, collection and processing of recyclables, site monitoring and public education.
The benefits to communities participating in PA 69 include:
•
Minimal program administration and improved use of Township staff: under PA69, recycling collection
service is negotiated and contracted by the County, providing the opportunity for townships to reduce
expenditures in staff time to oversee and manage a township-run recycling program.
•
Site Monitoring: Local site monitors are hired to inspect and maintain PA69 recycling sites on a weekly
basis to maximize space, minimize contamination and keep the site clean.
•
Recycling education and information is essential to the success of recycling programs by providing
consistent, accurate information and guidelines to reduce contamination and increase recovery.
•
PA69 provides communities and its residents with access to a County-contracted recycling coordinator
and centralized information on all available recycling and special waste handling.
•
Recycling volume and financial reports provided quarterly
•
Recycling guidelines flyer and toll-free recycling hotline for communities and residents
•
Recycling and waste reduction presentations to groups and organizations
•
Residential recycling surveys
•
Educational display booth at events
•
Volunteer opportunities for residents at volunteermatch.org
•
Detailed recycling information available through Washtenaw information programs.
•
Coordinated recycling services and economies of scale: Currently Cities, Townships and Villages are
independently negotiating recycling services and pricing for the exact same service varies among local
communities. If more Townships participate in the PA69 Recycling Program, the County will have more
negotiating power for contracted collection services and increase the shared benefit of cost savings.
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Public Act 185
PA 185 of 1957 (MCL 123.731, et seq.) and PA 342 of 1939 (MCL 46.171, et seq.) authorize a county to issue
bonds for public water and sewer, refuse/recycling and related environmental projects by counties that have a
Department of Public Works organized through Act 185. Projects are developed following required procedures,
an engineer’s estimate developed, and necessary county and local approvals secured prior to establishing the
assessment roll for the project. An Act 185 contract is not subject to a right of referendum. Deciding whether to
request a county to issue bonds under Act 185 or Act 342 for a project can depend on whether the municipality
wants to avoid a referendum petition or be subject to a right of referendum.
The Washtenaw County Board of Commissioners created a Board of Public Works under Act 185 of Michigan
Public Acts of 1957. This Act authorizes the establishing of a department and board of public works in counties; to
prescribe the powers and duties of any municipality subject to the provisions of this act; to authorize the incurring
of contract obligations and the issuance and payment of bonds or notes; to provide for a pledge by a municipality
of its full faith and credit and the levy of taxes without limitation as to rate or amount to the extent necessary; to
validate obligations issued; and to prescribe a procedure for special assessments and condemnations. The WWRA
was established under the provisions of PA 185.
Contract bonds are a good way to finance capital improvements if a municipality or an established authority is
limited by the 3 percent annual limit on special assessment bonds. A municipality can also combine different
revenue sources—such as special assessments, rates and charges—to repay bonds. Bonds issued by a county are
particularly attractive to a municipality because they can generally be sold at lower interest rates than a similar
municipal issue, thereby benefiting municipal residents and property owners. Assessment bonds are issued by a
county board.

Other Approaches
Following is a list of statutes commonly used to fund garbage and recycling collection and facilities. This list should
not be considered exhaustive – there may be other statutes that are a better fit for a project or community.
A C T 1 3 8 0 F 1 9 8 9 (U R B A N C O O P E R A T IO N A C T O F 1 9 6 7 ) - C O U N T Y
1989 PA 138, as amended, allows the County Board of Commissioners, by resolution, to impose a surcharge not to
exceed $25.00 per year, per household, for waste reduction programs and for the collection of consumer source
separated materials, as defined in Part 115 of 1994 PA 451, household hazardous wastes, tires, batteries and
yard clippings; PA 138, as amended, requires the County to defer the imposition and collection of a surcharge in a
local unit of government within the County until the County has entered into an interlocal agreement relating to the
collection and disposition of the surcharge with the local units of government.
A C T 3 4 2 O F 1 9 3 9 (C O U N T Y P U B L IC IM P R O V E M E N T A C T O F 1 9 3 9 ) – C O U N T Y
Authorizes a county board of commissioners to establish garbage or rubbish collection and disposal facilities; or
services within or between cities, villages, townships, charter townships; or any combination of government units
within or without of the county.
A C T 2 3 3 O F 1 9 5 5 (M U N IC IP A L S E W A G E A N D W A T E R S U P P L Y S Y S T E M S ) – C O U N T Y , C IT Y ,
V IL L A G E , T O W N S H IP
Authorizes an incorporation of municipal authorities to acquire, operate, and improve solid waste management
systems, form contracts between such authorities and public corporations, and raise funds through bonds or
assessments.
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A C T 7 6 O F 1 9 6 5 (J O IN T W A T E R S U P P L Y A N D W A S T E D IS P O S A L S Y S T E M S ) – A L L L O C A L
U N IT S
Authorizes units of government to construct waste disposal systems or contract for use of such facilities through
agreements with governmental units, entities, or agencies of another state.
Along with the authorizing statute, special assessments for public projects must also adhere to these statutory
requirements:
•
PA 162 of 1962 – Notice of assessment prior to each hearing
•
PA 267 of 1976 – Notice and meeting requirements of the Open Meetings Act must be observed
throughout
•
PA 64 of 1988 – Notification of right to protest and appeal
•
PA 65 of 1988 – Property owners must first protest a special assessment at a public hearing held to
confirm the assessment roll before appealing to the Michigan Tax Tribunal
Table 19: Funding Overview Matrix
Funding System/Description
Which Michigan Counties Use
Hauler License Resource Recovery Fee: Used in Eaton County for over 10
years ($9.60 household/yr. and
Licensed haulers can be charged a
$40/commercial account per
"Resource Recovery Charge" for each year). No other known users of
household and commercial account
this approach in the state.
and be required to pass through that
charge as a line item to their
customers. The charge would be set as
part of the annual budgeting process
to cover all costs for Resource
Recovery Programs. Each hauler's
share is then based on their
percentage of the market.

Act 185 County Public Works
Assessment: This funding mechanism is
used in water, sewer, refuse/recycling
and related environmental projects by
counties that have an organized an
Act 185 Department of Public Works.
Specific procedures must be followed
to develop a project including an
engineer’s cost estimate and required
public hearings and county/local
approvals. This allows collection of a
flat fee assessment for the project
over a set period. (Public Act 185,
1957, MCL 123.732).

Act 185 assessments are used in
many counties across the state for
a variety of projects. Washtenaw
County uses the Act 185 fee
process to fund the programs of
the Western Washtenaw
Resource Recovery Authority
(WWRA) including MRF operation
and recycling drop-off collections.

Best Uses and Least Preferred Uses
Best Used for:
• Recycling Program Expenses
(drop-offs, curbside)
• Special Material Programs
(HHW, e-Scrap, Batteries, etc.)
Also, Works for:
• Admin Expenses (e.g. staff,
planning)
• Outreach/Education/Promotion

Best Used for:
• Recycling Program Expenses
(MRFs, drop-offs, cleanups,
curbside)
• Special Material Programs
(HHW, e-Scrap, Batteries, etc.)
Also Works for:
• Admin Expenses (e.g. staff,
planning)
• Outreach/Education/Promotion
Can be used for trash system costs
as well
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Act 69 and Act 138 Resource
Recovery Fees: With Act 69, through
County and local unit resolutions,
voters in each jurisdiction are asked to
approve this resource recovery
charge (up to $50) per
household/business per year that can
then be collected (if voters approve in
that local unit) by the County as part
of winter taxes. This is similar to a PA
138 fee that is limited to households
only with a maximum of $25/year,
but just requires approval by the
elected officials of the local unit. (Act
69, 2005, Act 138, 1989, Urban
Cooperation Act 7 of 1967, MCL
124.508a)

Leelanau County is the first to use
the Act 69 fee. They previously
used the Act 138 fee and have
an active landfill surcharge. Act
138 is also used by Benzie
County, Allegan County and
Clinton County – all to fund local
drop-off programs, HHW, etc.
No other users in the state.

Best Used for:
• Recycling Program Expenses
(drop-offs, curbside)
• Special Material Programs
(HHW, e-Scrap, Batteries, etc.)

Landfill Surcharge: A Resource
Recovery Fee can be imposed by
ordinance/licensing mechanism (e.g.
Grand Traverse County), by contract
(e.g. Clinton County) or as part of the
budget of publicly owned facilities
(like Wexford and Emmet). Applies to
all incoming tons (residential and
commercial) and varies with incoming
waste volumes.

This is the most common approach
used by Michigan Counties
(Emmet, Wexford, Saginaw,
Grand Traverse, Leelanau,
Sanilac, Clinton, Genesee,
Ottawa, Berrien, Macomb,
Wayne, Washtenaw, Monroe,
Kent, and more)

Best Used for:
• Admin Expenses (e.g. staff,
planning)
• Outreach/Education/Promotion

Voter Approved County-wide
Millage: The majority of voters in the
County can approve a millage to fund
resource recovery programs, either
for capital or operating costs.
Majority approval of voters would
implement this funding mechanism
county-wide. Almost always has a
sunset clause (e.g. 5 years) to require
re- evaluation and re-voting by
citizens.

Emmet County used a temporary
millage for the capital costs of its
original recycling program startup. Charlevoix County (drop-offs
and HHW). Chippewa County
(drop- offs/MRF operated by
disabled worker non-profit);
Tuscola County (drop-offs, HHW
and MRF operated

Also, Works for:
• Admin Expenses (e.g. staff,
planning)
• Outreach/Education/Promotion
• Cannot be used for trash disposal
costs

Can Work for:
• Special Material Programs
(HHW, e-Scrap, Batteries, etc.)
Least Suited for:
• Recycling Program Expenses
(drop-offs, curbside) due to
higher program costs but may
offset some costs
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Best Used for:
• Recycling Program Expenses
(drop-offs, curbside)
• Special Material Programs
(HHW, e-Scrap, Batteries, etc.)
• One Time Capital Costs (e.g.
Building)
Also Works for:
• Admin Expenses (e.g. staff,
planning)
• Outreach/Education/Promotion

RECOMMENDATIONS
A DOS provides an effective method for increasing recycling in a cost-effective manner while also increasing the
services that are provided to the citizens of Washtenaw County. The development of a Comprehensive waste and
recycling diversion system utilizing three scales of drop-off services including two Comprehensive DOS facilities,
two Limited-Service DOS facilities and a series of eighteen (18) recycling only drop-off facilities, would provide
the residents of Washtenaw County with an effective system to increase recovery and divert materials from landfill
disposal.
Washtenaw County, with the cooperation and participation of communities in Washtenaw County, including the
City of Ann Arbor, may develop and provide assistance to operate a comprehensive Drop-Off Stations (DOS) and
Diversion System at one or more sites throughout Washtenaw County to provide comprehensive recycling and
waste management options for all residents. These facilities would provide source separated recycling
opportunities and would not be regulated by the State of Michigan. A comprehensive system would help the
County achieve its goals and objectives in its solid waste plan.
A comprehensive diversion system in Washtenaw County would provide many benefits to the public and
communities in Washtenaw County. These benefits include: One stop, six days per week services for waste and
recycling, consolidate services (such as incorporation of a Household Hazardous Waste Collection Site) and
stronger regional partnerships. This approach is an important solution to increasing disposal costs while also
providing a solution for handling hard to recycle materials and providing a convenient alternative disposal option
for residents that generate excess waste that cannot be efficiently collected at the curbside.
The implementation of a comprehensive system should occur in phases. The development of the system in phases
allows for funding to be implemented in stages and further evaluation to be conducted at each phase. The first
phase would be the development of the two comprehensive systems. These facilities provide a set of services where
residents can bring any type of material for recovery or disposal. Given that the current DOS operated by RAA on
City of Ann Arbor property is facing non-repairable structural deficits and there is a lack of comprehensive
services on the west side of the County, the development of these facilities will address a critical need and service
for County residents.
In addition, several new recycling drop-off locations should be developed that complete the convenient availability
of a County-wide recycling drop-off system utilizing the existing sites and locations. As part of this development of
the recycling drop-off infrastructure the County will need to determine how funding will occur given that there are
existing facilities that are currently funded under existing agreements.
The second phase would be the development of one of the Limited Service DOS facilities. A facility on the east side
of the County in Ypsilanti Township would provide more convenient services for those residents and will alleviate
potential overuse of the Comprehensive facility at the Wheeler Service Center. The development of this facility
should not occur until the new comprehensive facility is operating on a schedule that meets the needs of the
communities and the operating performance of the selected contractor and data on the costs and use is available.
The final phase would be the development of the second Limited Service DOS between Ann Arbor and Chelsea.
Although a site has been identified in the initial analysis of site locations, the availability and final site use by the
County is still in its initial phase of discussion. Evaluating how the two comprehensive sites are meeting Washtenaw
County resident needs will help to determine the final need and location for a second limited service facility.
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NEXT STEPS
The next step is to seek approval of the study by the Washtenaw County Board of Public Works, and the Board of
Commissioners. In addition, the Board of Public Works will need to determine which funding mechanism is the most
appropriate and, given the choice of a funding approach, will need to solicit approval from the participating
communities and municipalities, if necessary. If a funding approach is selected that requires municipal participation,
such as an authority under PA 185, then a new governing structure would need to be developed and a new Board
of Directors would need to be designated.
The County would need to procure the services of an engineering consulting firm that has experience in the design
and development of a DOS to do the site planning, final site engineering and design and to manage the
construction process. The necessary steps would be the development of final design documents, the selection of a
construction contractor, the actual construction or redevelopment of a facility and the procurement of any necessary
equipment. A committee of the Board of Public Works could oversee this process and assist in the design and
operational issues related to the final construction and operation of the facility.
Simultaneously, agreements with a contracted service provider related to the operating contract would need to be
developed and implemented. The selection of a service provider for parts of the system that are not already
included in structured arrangements, such as WWRA under PA 185, would require the County, or a new governing
organization if the choice of a funding mechanism requires a new structure, to procure service through a Request
for Proposal process.
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APPENDIX A-1: DOS SURVEY RESULTS
Q#
Q6

Question
Do you use the Drop-off Station
located at 2950 East Ellsworth, Ann
Arbor, MI?

Q7

How frequently do you visit the Dropoff Station

Q8

How far do you travel to visit the
Drop-off Station?

Q9

What types of materials do you
bring to the Drop-off Station?
Why do you not utilize the Drop-off
Station?

Q10

Response Options
Yes – 35%
No – 65%

Comments
If “no” was selected,
participant was directed to
Q10.

1x per year – 49%
4x per year – 35%
Monthly – 6%
Weekly – 1%
Other- 9%
0-5 miles – 30%
6-10 miles – 37%
11-20 miles – 22%
More than 20 miles – 10%
List of accepted materials
provided.
Do not require service -21%
Do not want to pay fees -7%
Do not want to travel – 28%
Is not convenient – 13%
Other – 29%

49

Most “other” responses
indicated people’s lack of
awareness of the site; distance
is also a barrier; please note
that many responses were from
the Chelsea area.

APPENDIX A-2: FULL SERVICE DOS
YEAR 1

YEAR 2

YEAR 3

YEAR 4

REVENUE

Fee Revenue
Materials Recycling Revenue (includes Disposal)
TOTAL REVENUE

$888,000
($45,000)
$843,000

$888,000
($45,000)
$843,000

$888,000
($45,000)
$843,000

$888,000.00
($45,000)
$843,000

$254,000
$30,000
$20,000
$36,000
$1,000
$5,000
$12,000
$8,000
$12,000
$14,000
$392,000

$262,000
$31,000
$21,000
$37,000
$1,000
$5,000
$12,000
$8,000
$12,000
$14,000
$403,000

$270,000
$32,000
$22,000
$38,000
$1,000
$5,000
$12,000
$8,000
$12,000
$14,000
$414,000

$278,000
$33,000
$23,000
$39,000
$1,000
$5,000
$12,000
$8,000
$12,000
$14,000
$425,000

$286,000
$24,000
$6,000
$5,000
$1,000
$1,000
$3,000
$2,000
$1,000
$8,000
$1,000
$3,000
$1,000
$5,000
$7,000
$1,000
$105,000
$461,000
$853,000
($10,000)
$311,000
($321,000)

$295,000
$25,000
$6,000
$5,000
$1,000
$1,000
$3,000
$2,000
$1,000
$8,000
$1,000
$3,000
$1,000
$5,000
$7,000
$1,000
$108,000
$473,000
$876,000
($33,000)
$311,000
($344,000)

$304,000
$26,000
$6,000
$5,000
$1,000
$1,000
$3,000
$2,000
$1,000
$8,000
$1,000
$3,000
$1,000
$5,000
$7,000
$1,000
$111,000
$486,000
$900,000
($57,000)
$311,000
($368,000)

$313,000
$27,000
$6,000
$5,000
$1,000
$1,000
$3,000
$2,000
$1,000
$8,000
$1,000
$3,000
$1,000
$5,000
$7,000
$1,000
$114,000
$499,000
$924,000
($81,000)
$311,000
($392,000)

EXPENSES

Staff Wages
Payroll Taxes
Worker's Compensation
Health Insurance
Life Insurance
Employee Other Benefits
Auto/equip Insurance
Utilities
General Liability
Depreciation Expense
TOTAL FIXED EXPENSE
VARIABLE EXPENSES

Landfill Disposal costs
Fuel/Fluids
Vehicle-Equipment Repair/Maintenance
Tires
Advertisement/Marketing
Licenses & Fees
Phones
Professional Fees
Safety
Supplies
Training & Development
Contract Services
Travel
Interest Expense
Bank/Cr Cd Charges
Miscellaneous Expense
Administrative Overhead
TOTAL VARIABLE EXPENSE
TOTAL EXPENSES
Surplus/(Deficit)
ANNUAL CAPITAL REQUIREMENTS
NET ANNUAL COST

50

APPENDIX A-3: LIMITED SERVICE DOS
YEAR 1

YEAR 2

YEAR 3

YEAR 4

REVENUE

Fee Revenue
Materials Recycling Revenue (includes Disposal)
TOTAL REVENUE
FIXED EXPENSES
Staff Wages
Payroll Taxes
Worker's Compensation
Health Insurance
Employee Other Benefits
Auto/equip Insurance
Utilities
General Liability
Depreciation Expense
TOTAL FIXED EXPENSE
VARIABLE EXPENSES
Landfill Disposal costs
Fuel/Fluids
Vehicle-Equipment Repair/Maintenance
Tires
Advertisement/Marketing
Licenses & Fees
Phones
Professional Fees
Supplies
Training & Development
Contract Services
Interest Expense
Bank/Cr Cd Charges
Administrative Overhead
TOTAL VARIABLE EXPENSE
TOTAL EXPENSES
Surplus/(Deficit)
ANNUAL CAPITAL REQUIREMENTS
NET ANNUAL COST

$149,000
$5,000
$154,000

$149,000
$5,000
$154,000

$149,000
$5,000
$154,000

$149,000
$5,000
$154,000

$39,000
$5,000
$3,000
$5,000
$1,000
$3,000
$2,000
$12,000
$14,000
$84,000

$40,000
$5,000
$3,000
$5,000
$1,000
$3,000
$2,000
$12,000
$14,000
$85,000

$41,000
$5,000
$3,000
$5,000
$1,000
$3,000
$2,000
$12,000
$14,000
$86,000

$42,000
$5,000
$3,000
$5,000
$1,000
$3,000
$2,000
$12,000
$14,000
$87,000

$82,000
$7,000
$3,000
$1,000
$1,000
$1,000
$1,000
$2,000
$2,000
$1,000
$2,000
$3,000
$4,000
$19,000
$129,000
$213,000
($59,000)
$88,000
($147,000)

$84,000
$7,000
$3,000
$1,000
$1,000
$1,000
$1,000
$2,000
$2,000
$1,000
$2,000
$3,000
$4,000
$20,000
$132,000
$217,000
($63,000)
$88,000
($151,000)

$87,000
$7,000
$3,000
$1,000
$1,000
$1,000
$1,000
$2,000
$2,000
$1,000
$2,000
$3,000
$4,000
$21,000
$136,000
$222,000
($68,000)
$88,000
($156,000)

$90,000
$7,000
$3,000
$1,000
$1,000
$1,000
$1,000
$2,000
$2,000
$1,000
$2,000
$3,000
$4,000
$22,000
$140,000
$227,000
($73,000)
$88,000
($161,000)
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APPENDIX A-4: RECYCLING DOS
YEAR 1

REVENUE
TOTAL REVENUE
FIXED EXPENSES
Staff Wages
Payroll Taxes
Worker's Compensation
Health Insurance
Employee Other Benefits
Auto/equip Insurance
Utilities
TOTAL FIXED EXPENSE
VARIABLE EXPENSES
Fuel/Fluids
Vehicle-Equipment Repair/Maintenance
Advertisement/Marketing
Licenses & Fees
Professional Fees
Supplies
Training & Development
Administrative Overhead
TOTAL VARIABLE EXPENSE
TOTAL EXPENSES
Surplus/(Deficit)
ANNUAL CAPITAL REQUIREMENTS
NET ANNUAL COST

YEAR 2

YEAR 3

YEAR 4

$0

$0

$0

$0

$24,000
$3,000
$2,000
$3,000
$1,000
$3,000
$2,000
$38,000

$25,000
$3,000
$2,000
$3,000
$1,000
$3,000
$2,000
$39,000

$26,000
$3,000
$2,000
$3,000
$1,000
$3,000
$2,000
$40,000

$27,000
$3,000
$2,000
$3,000
$1,000
$3,000
$2,000
$41,000

$3,000
$1,000
$1,000
$2,000
$1,000
$1,000
$1,000
$5,000
$18,000
$56,000
($56,000)
$6,000
($62,000)

$3,000
$1,000
$1,000
$2,000
$1,000
$1,000
$1,000
$5,000
$18,000
$57,000
($57,000)
$6,000
($63,000)

$3,000
$1,000
$1,000
$2,000
$1,000
$1,000
$1,000
$5,000
$18,000
$58,000
($58,000)
$6,000
($64,000)

$3,000
$1,000
$1,000
$2,000
$1,000
$1,000
$1,000
$5,000
$18,000
$59,000
($59,000)
$6,000
($65,000)
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MANAGING CHANGE IN A RESOURCE-CONSTRAINED WORLD
RRS is a consultancy with a vision. We see a world where resources are
managed to maximize economic and social benefit while minimizing
environmental impact. A world where abundance keeps pace with societal
needs.
We have assembled a unique team of strategists, engineers, economists
and communications specialists with core strengths in materials and
recovery, coupled with expertise in life cycle management and applied
sustainable design. These experts operate confidently across the supply
chain, identifying the most leveraged opportunities to affect change, and
developing pathways to long-term value.
RRS has been working toward this vision since 1986. Our clients are
leaders in materials management, and in partnership we have achieved
outstanding results. We remain nimble and responsive, providing
informed, innovative, actionable solutions to the sustainability challenges
of our time.
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