Transfer Network/Logistics/Export

Establish an Eco Park Transfer Station System

“Eco Park” transfer stations are facilities that combine waste management infrastructure with
sustainability, education, and public access, often blending into their environment and
minimizing negative impacts. These stations are designed not just for functionality but to be
aesthetically pleasing, energy efficient, and community friendly.

Common Design Elements

& Sustainable Materials

e Recycled content: Use of reclaimed steel, recycled concrete, and repurposed wood.
e Local sourcing: Minimizes transportation emissions and supports local economies.
e Durable finishes: Long-lasting and low-maintenance materials suited for industrial use.

® Green Building Features

e Green roofs & living walls: Help with insulation, stormwater control, and aesthetics.

e Solar panels: Provide renewable energy for lighting, HVAC, and equipment.

e Rainwater harvesting systems: For vehicle washing, toilet flushing, or landscape
irrigation.

e Natural ventilation & daylighting: Reduce reliance on mechanical systems and improve
indoor air quality.

&2 Thoughtful Traffic Flow Design

e Separate paths for public and service vehicles: Increases safety and operational
efficiency.

e One-way circulation loops: Reduces confusion and idling time.

e Canopy-covered drop-off areas: For year-round access and weather protection.

@ Educational & Interpretive Spaces

e Learning centers or viewing galleries: Teach the public about recycling, waste diversion,
and sustainability.

e Signage and graphics: Use infographics and diagrams to show processes and best
practices.

e Artist-in-residence studios: As seen in Recology San Francisco, to turn waste into art and
foster creative engagement.

® Environmental Site Integration

e Landscaping with native or xeriscape plants: Supports biodiversity and reduces water use.
e Buffers like berms, trees, or fencing: Reduce visual and noise impacts to neighboring
areas.



e Stormwater management systems: Swales, bioswales, retention ponds, and permeable
paving.

& Modular & Scalable Design

e Expandable bays and tipping floors: Allow for future growth.
e Movable bins and portable structures: Provide flexibility as needs change.
e Prefabricated components: Reduce construction time and improve quality control.

% Operational Efficiency

e Efficient floor plans: Minimize handling time and labor costs.
e Automated sorting & compacting equipment: Increase throughput and accuracy.
e Clear sightlines for operators: Boosts safety and ease of supervision.

@ Community-Oriented Features

e Public meeting rooms or community gardens: Encourage civic pride and participation.

e Design that avoids a “waste-only” appearance: Helps reduce stigma around visiting a
transfer station.

e Accessibility and wayfinding: Make the facility easy and welcoming for all visitors.

e Architectural transparency—glass walls to show recycling in action.

Example Facilities

Edmonton Eco Stations (Edmonton, Canada)

Edmonton operates several Eco Stations designed for efficient waste drop-off, including
household hazardous waste, electronics, and recyclables. The Strathcona Eco Station, for
instance, emphasizes a seamless flow of vehicle and foot traffic, creating a user-friendly
experience. The design incorporates bright, clean aesthetics, making the space pleasant for both
staff and visitors.

https://www.edmonton.ca/programs_services/garbage waste/eco-stations
https://reimagine.ca/work/project/city-of-edmonton--strathcona-eco-station

o Features: A civic-friendly design that includes public drop-off areas, recycling facilities,
and hazardous waste management.

o Sustainability: Green roofs, rainwater harvesting, and daylighting.

o Design Note: Low profile, wood and metal siding to blend with surroundings.

The Kennedale Eco Station in particular, transforms an underused brownfield site into a state-of-
the-art recycled materials drop-off center. The design incorporates strategic landscaping and low-
impact development strategies, promoting sustainable land use. Public art installations enhance
the visitor experience, making waste disposal both functional and engaging.
https://dialogdesign.ca/projects/kennedale-eco-station/

Recology San Francisco Transfer Station (California, USA)

This facility serves as a hub for resource recovery and disposal activities. It includes an
Environmental Learning Center and hosts the renowned Artist in Residence Program, integrating



public education with waste management. The design focuses on functionality while promoting
community engagement.

https://www.recology.com/recology-san-francisco/
https://www.recology.com/recology-san-francisco/sf-transfer-station/

o Features: Waste sorting, artist-in-residence program, public tours.
o Sustainability: Solar panels, water reuse systems.
o Design Note: Industrial chic with integrated educational exhibits.

KMA Environmental Centre / Transfer Station (New Zealand)

o Features: Community hub, education center, and recycling zone.
o Sustainability: Timber frame, natural ventilation, and recycled materials.
o Design Note: Rustic aesthetic harmonizes with rural landscape.

St. Paul Eco Station (Minnesota, USA)

o Features: Urban scale, accepts electronics, mattresses, and more.
o Sustainability: LEED-certified, solar ready.
o Design Note: Modern, clean lines with signage for easy navigation.

Hiriya Recycling Park (Tel Aviv, Israel)

Once a notorious landfill, Hiriya has been transformed into a vast recycling park. The design by
Latz + Partner includes ramps and bridges connecting to floodplain parks, integrating waste
management with public recreational spaces. The park features facilities for recycling and waste
processing, set within a rehabilitated landscape.

o Features: Former landfill converted into a high-tech recycling center and nature park.
o Sustainability: Methane capture, composting, public parkland.
o Design Note: Elevated walkways, interactive exhibits, green architecture.

Impact on Diversion

Eco- Park transfer stations have significantly enhanced waste diversion efforts in their respective
communities. These facilities exemplify how innovative waste management strategies can lead to
substantial improvements in waste diversion and environmental sustainability.
e Asof2024, Edmonton's Eco Stations have achieved a 40% diversion rate, redirecting
substantial waste from landfills. (gov.edmonton.ab.ca)
e In Edmonton, the city processes yard waste collected from Eco Stations into compost,
which is then offered to residents, promoting organic waste recycling.
e In 2022, Recology's collection and processing activities supported the recovery of over
1.3 million tons of recyclable and compostable materials, marking a 12% increase in
composting compared to the previous year.



Waste Prevention Impact

The waste prevention impact of an Eco Park-style facility can be significant and multifaceted,
going beyond just diverting waste from landfills. These facilities reduce waste at the source and
contribute to a more circular economy in a number of ways.

&» Encouraging Reuse

Prevent usable items from becoming waste, decreasing demand for new products and diverting
large volumes from landfills -- often divert 5—15% of materials directly from landfilling.
e Donation drop-off zones: Accept gently used goods for redistribution (e.g., furniture,
electronics, clothing).
e Swap events: Community-driven exchanges (books, toys, tools, etc.) help reduce
unnecessary purchasing.
e Reuse centers or swap shops: People can drop off items that are still in good condition—
like furniture, appliances, or building materials—which others can take for free or
purchase.

@ Public Education & Behavior Change

On-Site education centers within the facility often teach the "reduce, reuse, recycle" hierarchy/
the “5 Rs” (Refuse, Reduce, Reuse, Recycle, Rot) and promote low-waste lifestyles. Long-term
behavior change reduces waste generation per capita. Some municipalities see a 10-30%
reduction in residential waste over time.
e School field trips & tours: Raise awareness from a young age.
e Tours, workshops, and signage inform people about:
o Composting at home
o Reducing packaging waste
o Smart consumer habits
e Source-separated collection zones encourage residents to think before dumping
everything into a single stream, especially when pay-as-you-throw or variable rate pricing
is involved.
$& Repair & Upcycling Workshops
On-site repair cafés or maker spaces may offer services or training to fix items like electronics,
clothing, and bikes. This Extends product lifespan and encourages a repair economy rather than a
throwaway culture.

"L Product Stewardship & Special Collections

Extended Producer Responsibility (EPR): Some stations partner with manufacturers to collect
specific brands/products for reuse or disassembly. More products being reused means less
demand for new materials.

i Yard Waste & Compost Drop-Off

Many Eco Parks offer community composting or collection of organic waste for composting.
Food and yard waste can account for 30-50% of residential waste, so capturing that for compost
is huge for prevention.

e Organics diversion: Food scraps and yard clippings are composted rather than trashed.



e Home composting workshops: Reduce organic waste generation at the household level.
® Hazardous Waste Collection

Facilities safely collect paints, oils, electronics, and batteries, which can often be reused (like
filtered motor oil) or refurbished (e-waste). This encourages proper disposal habits, and prevents
toxins from entering landfills or water systems as well.

Data & Policy Feedback

These centers often track what’s coming in, helping municipalities identify waste trends and
create upstream policies (like bans on single-use plastics or incentives for packaging reduction)
to increase waste prevention.

Economic Outcomes

Benefits

e Job creation: Eco Parks create diverse roles—from material sorters to educators and
repair techs. These are often local and green jobs.

o Cost savings: Diverting waste from landfill reduces tipping fees and environmental
remediation costs.

* Revenue generation: Resale of reusable goods, compost, and recycled materials can
create modest income streams.

o Local economic stimulus: Partnerships with local nonprofits, artists, and tradespeople
(e.g., reuse or upcycling) keep money circulating in the local economy.

/\ Consequences

o Upfront capital costs: Construction, land acquisition, and permitting can be expensive.

o Operational costs: Staffing and maintaining a multi-functional Eco Park is more costly
than a basic transfer station.

Market Signals & Long-Term Waste Reduction
Benefits

o Consumer awareness: Encourages upstream behavior change (less consumption, more
reuse).

o Material value reinforcement: By showcasing the reuse/recycling potential of goods, it
reinforces that waste = misplaced resources.

o Supports circular economy industries: Like repair shops, refill stores, zero-waste
products.



/\ Consequences

o Market volatility: Recyclables markets can collapse (as seen with China’s National
Sword policy), reducing Eco Park income.

o Behavioral lag: It can take years for education programs to shift cultural norms around
waste.

Human Health Impacts
Benefits

o Safe hazardous waste disposal: Keeps chemicals, electronics, and batteries out of
landfills and water supplies.

o Improved air quality: Composting organics reduces methane-producing anaerobic
decomposition in landfills.

/\ Risks

o Worker exposure: If not well-designed, staff can be exposed to toxins or airborne
particulates.

o Traffic pollution: Increased vehicle visits can contribute to local emissions unless
mitigated by electric fleets or transit planning.

Risks to Specific Populations or Communities
Benefits

o Community empowerment: Access to affordable reused goods, educational workshops,
and free disposal options for low-income residents.

o Environmental justice: Diverts polluting activities from marginalized communities
often located near landfills or incinerators.

/\ Risks
o Siting controversies: If an Eco Park is placed in or near an overburdened or underserved
community without engagement, it can cause local opposition.

e Access inequity: If designed for cars only, may exclude those without personal
transportation.

Land, Water, Soil, Habitat Impacts
Benefits

o Reduced landfill use: Less leachate generation and groundwater contamination.



o Compost production: Enhances soil health and local agriculture/gardens.
o Restored sites: Eco Parks can transform brownfields or degraded industrial areas into
functional green infrastructure.

/\ Risks

o Localized runoff: Without green infrastructure, sites could contribute to water pollution.
o Contamination mishandling: Improper segregation of hazardous materials could affect
soil or water.

Potential to Reduce Demand for Virgin Materials

Benefits

e Reuse & repair: Keeps furniture, appliances, textiles, and electronics in circulation
longer.

o Recycled materials market: Provides feedstock for new products (plastic lumber,
insulation, paper pulp, etc.).

e Compost: Reduces reliance on chemical fertilizers derived from fossil fuels.

/\ Consequences

o Limited scale: One facility’s output might not dramatically shift industrial demand
unless part of a broader regional effort.

o Contamination risk: Poor-quality sorting reduces the marketability of recovered
materials.

Climate Impacts

Benefits

o Methane reduction: Composting organics avoids potent methane emissions from
landfills.

o Carbon sequestration: Compost applied to soil can increase organic carbon storage.

o Lower embodied energy: Reused and recycled materials need far less energy than virgin
equivalents.

e GHG offsets: EPA WARM estimates show up to 1.5-2.5 metric tons CO:e avoided per
ton of waste diverted.

/\ Risks

o Construction emissions: Building new facilities produces emissions (though often offset
in the long term).
o Transport emissions: If not well located, hauling to Eco Parks can increase emissions.



Examples

e For every ton of greenhouse gases emitted by Recology's operations, ten times more were
avoided through their recycling and composting activities.

e The transformation of the Hiriya landfill into a recycling park led to a 65% reduction in
greenhouse gas emissions, highlighting the environmental benefits of rehabilitating waste
sites.

Consultant Feedback:

There is a very strong net positive impact to the pursuit of this strategy overall. There is a long-
term ROI and job creation associated with it, and it should contribute to a positive social shift
towards reuse and circularity. With good design practices, there should be a net benefit to human
health, and its impact on environmental health is overwhelmingly positive across the board.
Efforts should be made to engage with disadvantaged or potentially impacted communities as
risks to them are dependent on their engagement. Should try to model after eco-parks in similarly
sized regions when developing plan.

Develop New, Public, Multi-stream Transfer Station(s)
Designed for Recovery

Publicly owned multi-stream transfer stations with high diversion rates are designed to improve
recycling and waste diversion by sorting materials before they are sent to their final processing
facilities. These stations typically handle multiple waste streams, such as recyclables, organic
waste, and landfill materials, and are often equipped with technologies that maximize material
recovery. These stations are a part of larger efforts by municipalities to reduce landfill use and
promote sustainability by recovering valuable materials for reuse or recycling. They rely on a
combination of advanced sorting technology, public education, and well-designed infrastructure
to reach their diversion goals.

Commonly Incorporated Design/Operation Elements

By integrating these design and operational elements, multi-stream transfer stations can
efficiently sort, recover, and process materials, contributing to higher recycling rates, reduced
landfill use, and better overall waste management.

1. Multi-Stream Sorting Infrastructure

o Design: These facilities are designed to handle various waste streams (e.g., recyclables,
organics, landfill-bound waste) separately to maximize material recovery.

e Operations: Waste is sorted at the station into categories like paper, plastic, metal, glass,
compostable materials, and non-recyclable waste. This separation ensures that valuable
materials are diverted to appropriate recycling or composting facilities.



2. Automated Sorting Technology

o Design: Many transfer stations incorporate high-tech automated sorting systems that help
separate different materials quickly and accurately. Common technologies include:
o Optical sorters: Use light to identify and separate different types of plastic and
paper.
Magnetic separators: To remove ferrous metals (e.g., steel, iron).
Air classifiers: Separate light and heavy materials (e.g., paper from glass or
plastic).
o Trommel screens: Rotate waste to separate materials by size.
o Operations: These systems reduce human labor and improve the speed and accuracy of
material separation, making it easier to send materials to the right processing streams.

3. Composting Facilities

o Design: Many stations are designed with dedicated areas for organic waste, such as food
scraps, yard waste, and biosolids. These areas often include composting infrastructure,
such as windrows, aerated static piles, or in-vessel composting systems.

o Operations: Organic waste is separated at the transfer station and transported to
composting sites where it is processed into compost or mulch, helping reduce the amount
of waste sent to landfills.

4. Advanced Material Recovery Facilities (MRFs) Integration

o Design: Many high-diversion stations are integrated with or adjacent to Material
Recovery Facilities (MRFs) that specialize in further processing recyclables. These
facilities often employ highly specialized equipment for separating different types of
recyclable materials.

e Operations: After the waste is sorted at the transfer station, it is sent to the MRF for
additional processing, where it is further sorted, cleaned, and prepared for resale or
recycling.

5. Public Education and Outreach Programs

o Design: Some transfer stations feature educational materials or on-site programs to
inform the public about proper waste sorting and recycling practices.

o Operations: The goal is to reduce contamination rates (i.e., the mixing of non-recyclable
items with recyclables), which improves the efficiency and effectiveness of material
recovery. Public-facing signage and community programs help encourage correct sorting
behavior.



6. Scalable and Modular Design

Design: Many transfer stations are designed with scalability in mind, allowing the facility
to expand as needed to accommodate growing waste streams or evolving recycling
technologies.

Operations: This modular design enables the facility to easily integrate new systems or
technologies, such as additional sorting lines or expanded composting capabilities, as the
local recycling needs evolve.

7. Waste Reduction and High-Diversion Goals

Design: These stations are often designed with the goal of achieving high diversion rates
(e.g., 60%, 80%, or even 90% diversion from landfills).

Operations: Facilities often implement rigorous waste tracking and reporting systems to
monitor the effectiveness of their diversion efforts and continuously optimize their
processes.

8. Material Storage and Pre-Processing Areas

Design: These facilities typically have designated storage areas for various materials
before they are sent to final processing or recycling plants. These areas are designed to
safely handle materials without contamination.

Operations: Materials are temporarily stored and then pre-processed (e.g., baled or
shredded) before being transported to their final destination.

9. Sustainability Features

Design: Many high-diversion facilities include environmentally friendly features, such
as:
Energy-efficient lighting and solar panels to reduce energy use.
Water recovery systems to capture rainwater or reuse water in the processing
operations.
o Electric or hybrid vehicles for transporting sorted materials, helping reduce
emissions.
Operations: These features help reduce the environmental footprint of the station itself,
aligning with sustainability goals.

10. Traffic and Flow Management

Design: Effective traffic flow is crucial in preventing bottlenecks, particularly in facilities
that handle high volumes of waste. These stations are designed with multiple traffic
lanes, efficient entry/exit points, and well-planned sorting areas to ensure smooth
operations.

Operations: Clear operational protocols for both commercial waste haulers and
residential drop-offs help reduce waiting times and improve operational efficiency.



11. Safety and Environmental Protection Systems

Design: These stations are often equipped with safety features, such as fire suppression
systems, air filtration (to control dust), and spill containment to protect workers and the
environment.

Operations: Regular maintenance of safety systems, employee training, and monitoring
ensure that the transfer station operates safely and in compliance with environmental
regulations.

High-Performing Model Facilities

San Francisco Transfer Station (San Francisco, CA)

Designed for: The station is part of San Francisco's zero-waste initiative, with a goal of
diverting 80% of waste from landfills.

Technology: Features a highly automated facility with separation technologies for
recyclables, compost, and trash.

Material recovery: Focuses on maximizing material recovery, especially organics and
recyclables, by using advanced sorting systems like optical sorters and air classifiers.

Seattle's North Transfer Station (Seattle, WA)

Designed for: The North Transfer Station is a part of Seattle's efforts to reduce landfill
waste and increase recovery rates.

Technology: Equipped with systems to separate materials into compost, recyclables, and
garbage streams before transport to their respective processing facilities.

Material recovery: Focuses heavily on diverting recyclables and organics from the waste
stream to maximize resource recovery.

Denver Recycling Processing Center (Denver, CO)

Designed for: Denver operates a highly efficient recycling processing and transfer station
designed to maximize material recovery.

Technology: Includes multiple sorting systems for single-stream recyclables, including
fiber (paper), plastics, metals, and glass, as well as compostable materials.

Material recovery: Focuses on minimizing contamination and recovering valuable
materials such as metals and plastics for resale or recycling.

Harris County’s Recycle & Transfer Station (Houston, TX)

Designed for: Located in Harris County, Texas, this station handles a variety of waste
streams and focuses on maximizing recycling.

Technology: Features state-of-the-art sorting equipment, including magnets, air
classifiers, and balers, for recovering recyclable materials.

Material recovery: Implements programs for diverting construction and demolition
debris, yard waste, and recyclables to specific facilities for processing.



Portland's Recycle and Transfer Station (Portland, OR)

Designed for: A part of Portland's goal to achieve 90% waste diversion, this facility is
equipped for multi-stream sorting.

Technology: Has a series of sorting lines that separate materials into categories like
compost, recyclables, and landfill-bound waste.

Material recovery: Works to maximize the recovery of high-value materials like metals,
glass, paper, and plastics, while minimizing contamination.

Economic Impacts

Benefits:

Cost savings on landfill tipping fees: Diverting materials away from landfills reduces
long-term disposal costs.

Revenue from recovered materials: Sale of sorted recyclables and compost can
generate income for municipalities.

Job creation: Facilities often support local green jobs in operations, maintenance,
materials processing, and education/outreach.

Stimulus for local recycling markets: Stable input streams can encourage local
investment in processing infrastructure (e.g., plastics recycling or compost facilities).

Consequences:

High upfront capital costs: Design and construction of multi-stream facilities require
significant public investment.

Maintenance and operating costs: Ongoing costs can be high, especially with advanced
sorting technologies and multi-stream logistics.

Market Signals to Shape Long-Term Waste Generation

Benefits:

Incentivizes producer responsibility: Signals to manufacturers to reduce packaging
waste or design for recyclability.

Supports circular economy goals: Consistent recovery infrastructure helps establish
stable secondary material markets.

Influences consumer behavior: Clear sorting systems and outreach encourage
households to reduce contamination and waste generation.

Consequences:

Can delay source reduction: If too much focus is placed on recovery and not enough on
upstream prevention, producers may feel less urgency to minimize waste.

Risk of overcapacity: Facilities designed for today’s waste streams may struggle to
adapt if waste generation declines significantly.



Human Health Impacts

Benefits:

o Controlled environments: Enclosed and mechanized systems reduce exposure of
workers and public to hazardous materials compared to open dumps or informal sorting.

o Hazard reduction: Proper separation and disposal of e-waste, batteries, and hazardous
household items reduce toxic exposure.

Consequences:

e Occupational hazards: Workers may face risks from dust, bioaerosols (especially in
organics handling), heavy machinery, and accidental sharps exposure.

e Air quality: If not properly ventilated or filtered, transfer stations can emit particulates,
VOC:s, or odors harmful to health.

Risks to Specific Populations or Communities

Benefits:

o Potential for equitable job access: Can provide stable employment for local residents,
including historically underserved populations.

Consequences:

o Environmental justice concerns: These facilities are often sited in or near low-income
communities or communities of color already burdened by pollution.

o Traffic and noise impacts: Truck traffic can increase noise, congestion, and road wear,
especially in urban neighborhoods without adequate buffering.

Land, Water, Soil, and Habitat Impacts

Benefits:

o Reduced landfill dependency: Less land is required for landfill expansion, preserving
open space and habitats.

o Protects soil and groundwater: Proper diversion of organics, e-waste, and hazardous
materials prevents leachate and contamination.

o Supports soil health: High-quality compost can be used in local agriculture and
landscaping, improving soil structure and nutrient content.

Consequences:

o Stormwater runoff: Without proper design (e.g., permeable paving, rain gardens),
facilities can contribute to runoff pollution.



o Potential localized impacts: Mismanagement of composting or leachate could affect
nearby ecosystems or water bodies.

Potential to Reduce Demand for Virgin Materials

Benefits:

o Conservation of resources: Efficient recovery of metals, plastics, glass, and paper
reduces the need for extraction and processing of virgin materials.

o Boosts recycled content markets: Reliable, high-quality material supply supports
industries using recycled inputs (e.g., aluminum, textiles, construction materials).

o Promotes closed-loop systems: Encourages circularity in production systems by
ensuring clean and consistent secondary material streams.

Consequences:

o Contamination risks: If streams are not properly separated, materials may be
downcycled or landfilled, reducing their reuse potential.

o Market volatility: Dependence on recycled materials markets can expose facilities to
economic swings (e.g., changes in demand from China or other importers).

Climate Impacts

Benefits:

e GHG reduction from avoided landfill emissions: Diverting organic waste prevents
methane generation in landfills—a major source of climate-warming emissions.

o Energy savings: Recycling materials like aluminum and plastics consumes far less
energy than producing from virgin resources.

o Supports climate goals: Well-managed systems can contribute to municipal and state-
level climate action plans.

Consequences:

o Facility energy use: Sorting and transfer processes consume electricity and fuel,
especially if not powered by renewables.

o Transportation emissions: Additional hauling to/from the facility or to end markets can
increase vehicle-related emissions if not offset by reductions elsewhere.



Retrofit Existing Infrastructure

Case Studies:

Redding Transfer and Recycling Station (RTRS) in Redding, CA

The City of Redding has undertaken significant improvements to its RTRS to increase waste
diversion. Planned enhancements include expanding the tipping floor to accommodate additional
recyclable materials, constructing a new public drop-off area for recyclables, household
hazardous waste, and a reuse center. These upgrades aim to divert approximately 25,400 tons per
year from landfills, achieving a diversion rate of 23%.
The facility has been adequate to handle the needs of the City for the past 15 years. However,
due to a number of factors, including higher waste volumes, increased public usage, new
programs and additional services, the City was slowly outgrowing the facilities as designed.
Facility limitations leading to problematic and inefficient operations included.:

o Insufficient tipping floor space for maneuvering and unloading of commercial and self-

haul vehicles for peak times.

e Insufficient queuing for public drop-off of recyclables and household hazardous waste.

o Insufficient tipping/staging area for MRF infeed.

¢ Insufficient bale storage and shipping dock

Planned Improvements
To achieve the targeted operational increases, the following improvements are planned:
e Construct a new hauling yard on the 10-acre City parcel across from the RTRS facility.
e Construct a 5,100 sq ft addition to the tipping floor to provide for additional unloading
and transfer capabilities.
e Construct a 12,500 sq ft addition to the tipping floor to provide additional receiving and
staging for incoming recyclable materials to the MRF processing system.
e Construct a 5,500 sq ft extension to the bale storage area and add a truck dock.
¢ Construct a new public drop-off area, including areas for recyclables, HHW and a re-use
center in the area previously used for collection truck parking .
e Install new equipment for both single stream and commercial waste processing x Provide
an area for a future alternative technology project.

Mini-MRF Installations

Examples

02 Stadium Waste-Sorting System in Austin, Texas

In September 2024, Q2 Stadium implemented a waste collection and sorting system to enhance
recycling and composting. A mini MRF was installed within the stadium to reduce
contamination and ensure proper sorting of recyclables. This initiative contributed to diverting
84% of the stadium's waste from landfills, up from 75% the previous year.

To truly maximize recovery of organics and recyclables, it was necessary to create a system that
enables Austin FC staff to look at each stream and sort for quality control," Texas Disposal
Systems vice president Adam Gregory said in a statement. "The automated conveyer and



compaction system we came up with accomplishes that as efficiently as possible in a small
footprint.
https://www.axios.com/local/austin/2024/09/04/g2-stadium-unveils-new-waste-sorting-system

Lumen Field in Seattle, Washington

This stadium has integrated a mini MRF to process waste generated during events. The system
utilizes a conveyor belt where materials are sorted to remove contaminants, focusing primarily
on compostable items. This setup has improved waste recovery rates and streamlined operations,
allowing the venue to manage waste more effectively during consecutive events. (Earth 911)
Mobile Sorting Units by G Force Waste Sorters

Massachusetts-based G Force Waste Sorters is developing mobile sorting equipment positioned
on a 25-foot trailer. These units can be deployed to venues post-event, providing an efficient
solution for space-constrained locations that cannot accommodate permanent on-site sorting
facilities. (Waste Dive)

£t Economic Impacts
Benefits:

o Operational savings over time due to reduced contamination and increased recycling
rates, leading to lower landfill fees.

* Revenue generation from sorted recyclables (especially metals and certain plastics),
particularly if local recycling markets are strong.

o Supports job creation for sorters and logistics personnel, either on-site or through
partnerships with local haulers and MRFs.

o Can reduce need for off-site waste transport and associated fuel and labor costs.

Consequences:

o High upfront costs for equipment, space retrofitting, and training.
o Ifrecyclables have low market value (as often happens with mixed plastics), return on
investment may be slow or uncertain.

Market Signals to Shape Long-Term Waste Generation
Benefits:

o Signals a commitment to circular economy principles, potentially influencing suppliers
to design more recyclable packaging.

o Encourages vendors and consumers to reduce single-use packaging, especially if
contamination results in visible waste audits or reports.

o Helps normalize waste sorting at events, creating spillover behavioral impacts into
households and workplaces.

Consequences:



o Without clear communication, the system might seem opaque to attendees, limiting its
effect as a behavioral lever.

o May shift responsibility downstream rather than addressing the root (product and
packaging design).

Human Health Impacts
Benefits:

o Reduces open waste exposure and improper disposal (like biohazards in landfill-bound
waste) through better sorting.

o Keeps food waste out of landfill, reducing methane-producing anaerobic
decomposition and potential air quality issues.

Consequences:

» On-site sorting (especially manual) may expose workers to biological or chemical
contaminants, including mold, sharp objects, or hazardous waste.

o If systems aren't ventilated or PPE isn't provided, risks include respiratory and dermal
hazards.

# Equity/Communities Impacts
Benefits:

o Potential to decrease burden on overburdened communities near landfills or incinerators
by diverting waste.

Consequences:

o Ifpoorly managed, mini-MRFs may simply shift contamination to downstream facilities
in less-resourced neighborhoods.

e May lead to an unequal distribution of benefits if wealthier venues adopt these systems
while others don’t, reinforcing environmental inequity.

@ Land, Water, Soil, Habitat Impacts
Benefits:

o Reduces contamination of land and water from improper disposal of recyclables or
compostables.

o Diverts organic waste, which can otherwise leach into soils or waterways, preserving
soil and aquatic health.

e Minimizes illegal dumping or overflow by processing more waste correctly on-site.



Consequences:

o If e-waste, batteries, or hazardous items are mistakenly sorted, there's a risk of soil or
water contamination post-collection.

E- Potential to Reduce Demand for Virgin Materials
Benefits:

e Increases the volume and quality of recovered materials, supporting recycled-content
manufacturing.

o High-quality post-consumer materials reduce the need for virgin plastic, paper, and
metals, which are resource-intensive to produce.

Consequences:

o Not all materials recovered are easily recycled (e.g., multi-layer packaging), which may
limit the impact unless paired with upstream redesign.

@ (limate Impacts
Benefits:

e Avoids landfill methane from organic waste and reduces transport emissions if waste is
sorted on-site.

o Recycled materials typically have a lower carbon footprint than virgin equivalents—
especially aluminum and paper.

Consequences:

o Energy use from compactors, conveyors, and sorting tech may slightly increase
emissions if not offset by clean energy.

o If the sorted waste still ends up landfilled due to contamination, climate gains are
minimal or negated.

Al and Optical Sorting Technology

Examples with Diversion Impacts

¢ Recycling and Disposal Solutions (RDS), Portsmouth, Virginia: In 2023, RDS
completed a 33,000-square-foot facility at its Portsmouth site, installing an AMP ONE™
system designed to process municipal solid waste (MSW). This Al-powered system
separates bagged trash into mixed recyclables, organics, and residue, enabling the
diversion of over 60% of landfill-bound material. (Plato Data Intelligence)
(Ampsortation) (Envirotec Magazine)



Recycling and Disposal Solutions (RDS), Greenville, North Carolina: In 2024, RDS
upgraded the Pitt County Recycling Center by installing an AMP ONE™ system to
process approximately 10,000 tons of single-stream and commercial recycling annually.
This modernization aims to improve efficiency and reduce processing costs. (Recycling
Today) (Waste Advantage Magazine)

£ Economic Impacts

Benefits:

Increased efficiency: Faster, more accurate sorting reduces labor costs and processing
time.

Higher material recovery rates: More recyclables captured means increased revenue
from secondary materials markets.

Reduced landfill tipping fees: Diverting more waste saves money on disposal costs.

Job transformation: Shifts roles from manual sorters to higher-skilled technicians or
maintenance roles.

Consequences:

High upfront capital costs: Retrofitting a transfer station with Al and optical sorting is
expensive.

Ongoing maintenance: Requires technical staff and regular updates, which can be costly
for smaller municipalities or rural areas.
Ability to market commoditites

Market Signals to Shape Long-Term Waste Generation

Benefits:

Creates demand for cleaner input streams: Incentivizes better sorting at the
source to maximize the effectiveness of Al systems.

Stimulates circular economy: Improved sorting supports recycled-content
manufacturing and stable end markets.

Consequences:

Risk of complacency: Overreliance on "smart" tech might reduce urgency around
waste prevention and reduction.

Material rebound effect: Increased efficiency could unintentionally support
continued high levels of consumption if not paired with upstream waste policies



Human Health Impacts
Benefits:

o Reduced worker exposure: Al and robotics reduce direct human contact with hazardous
or unsanitary waste.

o Improved air quality inside facilities: Shorter manual sort lines may lead to less
exposure to airborne contaminants.

Consequences:

o New occupational hazards: Maintenance and operation of high-voltage or automated
machinery introduce new risks (e.g., electric shock, mechanical injury).

o Limited long-term health studies: Especially concerning potential emissions from Al-
cooled electronics and robotics under heavy use.

&8 Equity/Communities Impacts
Benefits:

o ( Safer, higher-quality jobs — Especially for marginalized communities.

. Cleaner operations — Reduces odor, noise, and stigma in nearby neighborhoods.
. Consequences:

. Job displacement — Low-wage workers at risk without retraining.

o @ Equity concerns — Wealthier areas may get upgrades first.

@ Land, Water, Soil, Habitat Impacts
Benefits:

e @@ Less landfill expansion — Preserves greenfield sites.

. Reduced leachate and runoff — Cleaner water and healthier ecosystems.
e < Less toxic contamination — Better sorting of batteries, e-waste, plastics.
1. Consequences:

e ™ Tech waste — Al equipment eventually adds to the e-waste stream.
e _* Site impacts — Retrofitting could increase impervious surfaces.

$& Potential to Reduce Demand for Virgin Materials
Benefits:



o Boosted recycling purity: High-quality recovered materials can substitute for virgin
plastics, paper, aluminum, etc.

o Supports closed-loop systems: Consistent feedstocks make it easier for manufacturers to
use recycled content.

Consequences:

o Dependent on market conditions: Without strong demand or mandates, recovered
materials may still be landfilled or downcycled.

o Potential contamination: Misidentification by Al (especially in early stages or under
poor lighting) may compromise purity.

@ Climate Impacts
Benefits:

¢ Lower emissions: Diverting organics and recyclables reduces methane emissions
from landfills and emissions from raw material extraction.

« Energy-efficient sorting: Optical sorters often use less energy than full manual
sorting lines over time.

 Reduced transportation needs: More efficient transfer station processing can
minimize hauling distances to MRFs or disposal sites.

Consequences:

¢ Embodied emissions in tech: Producing and maintaining Al/robotic equipment has
a carbon footprint.

o Electricity demand: Increased energy use if facilities are not powered by
renewables.

Additional Examples

e Chicago's The Exchange facility has an Al-powered robot to recover aluminum cans that
would otherwise be landfilled

e AMP Robotics' installation at Single Stream Recyclers' state-of-the-art facility in
Sarasota, Florida (as well as other AMP installations across the country including in CA,
CO, IN, MN, and WI)

Automated Balers

Impact on Diversion

Adding automated balers at a transfer station can significantly improve a transfer station's ability
to divert waste from landfills in several ways that make recycling more efficient and
economically viable.



1. Increased Recycling Efficiency — Automated balers compact recyclable materials like
cardboard, paper, plastics, and metals, making them easier to transport and process at
recycling facilities. This encourages the separation of recyclables from general waste.

2. Higher Material Recovery Rates — When recyclables are baled, they are less likely to
be contaminated by other waste, making them more valuable and easier to process. This
increases the overall percentage of waste that can be diverted from landfills.

3. Reduced Transportation Costs and Emissions — Compact bales take up less space,
meaning more material can be transported per trip. This reduces the number of trips
needed to haul recyclables to processing facilities, cutting down on fuel use and
emissions.

4. Encourages Proper Sorting — A baling system often requires better material sorting
upstream. This can lead to improved education and participation in recycling programs,
further enhancing diversion rates.

5. More Marketable Recyclables — Many buyers prefer baled materials because they are
easier to handle and process. This can lead to more recyclables being sold rather than
discarded due to lack of demand.

6. Operational Efficiency — Automated balers streamline waste handling, reducing labor
costs and freeing up workers for other diversion-related tasks, like public education on
waste separation.

£ Economic Impacts
Benefits:

e & Reduced transport costs — Denser bales mean fewer trips.
o &5 Revenue from recyclables — Baled materials like cardboard and metals sell better.
e i Labor savings — Automation reduces manual handling.
o . Space efficiency — More room for operations or storage.
. Consequences:
e < High upfront cost — Equipment and installation aren’t cheap.

. Ongoing maintenance — Requires skilled technicians and staff training.

Market Signals to Shape Long-Term Waste Generation
Benefits:

« M Incentivizes better recycling — Demonstrates value in sorted materials.



. Supports circular economy — Encourages product design for reuse.
. Consequences:
e A Market volatility — Recycling value can drop due to global policy shifts.
o Z Complacency risk — May reduce urgency for reducing waste at the source.

¥~ Human Health Impacts
Benefits:

e & Less manual contact — Reduces risk from sharps or contaminated items.

. Cleaner facility — Proper sorting reduces biohazards and pests.
L. Risks:
. Mechanical hazards — Balers can injure if not properly used.

« [ Dust/air quality — Needs ventilation to avoid respiratory issues.
## Equity/Communities Impacts
L. Risks:

e %4+ Environmental justice — Transfer stations often near marginalized communities.
o 28 Job displacement — Automation may replace low-wage sorting jobs.

Benefits:

e & Cleaner surroundings — Less landfill use means less odor, runoff, and trash.

@ Land, Water, Soil, Habitat Impacts
(] Benefits:

o @ Less landfill use — Protects soil and reduces leachate into groundwater.
e O Less illegal dumping — Proper processing reduces environmental strain.

o @ Fewer microplastics — Better containment prevents pollution in nature.
A C()I‘lSL‘quL‘I’lCCS.'
« EE Construction impacts: Installing new baling infrastructure may require expanding or
upgrading facilities, which can increase impervious surfaces, contribute to local habitat
loss, and disturb soil.



e\, Habitat disruption: If new facilities are built or expanded in undeveloped or peri-
urban areas, nearby ecosystems (like wetlands or green buffers) could be negatively
impacted.

e .. Stormwater runoff: More hard surfaces and higher material volumes can lead to
increased stormwater runoff if not properly managed, carrying pollutants into nearby
waterways.

. Leachate risks from storage: If improperly stored, baled materials — especially
plastics or contaminated recyclables — can leach chemicals into soil or groundwater over
time, especially in open-air facilities.

«  Combustibility of bales: Baled plastics, paper, and cardboard are flammable. Fires
can release harmful chemicals (e.g., dioxins) into the air, soil, and water, causing long-
term damage.

e & Toxic runoff: Fire suppression efforts (foam, water) can carry toxins into nearby
land and water sources.

e 4. Road expansion or traffic: Increased hauling capacity may require upgrades to
roads, potentially fragmenting habitats or leading to additional runoff and erosion.
{ Mitigation Strategies

To reduce or prevent these negative impacts, facilities can:
o Install green infrastructure (e.g., rain gardens, permeable paving).
o Store bales under cover or indoors to avoid weather exposure.
e Use best management practices for fire prevention and stormwater control.
o Conduct environmental impact assessments before facility expansion.
& Potential to Reduce Demand for Virgin Materials
Benefits:
o & Protects forests/mines — Less extraction needed.
o &5 Boosts recycled content — Makes it easier for manufacturers to use recycled inputs.
1. Consequences:
« O Risk of contamination — Poor sorting can make bales unusable.

R Climate Impacts
Benefits:



F. Lower methane emissions — Less organic material in landfills.

) Reduced embodied carbon — Recycled materials = fewer emissions than virgin
ones.

1. Consequences:

Y Energy use — Balers consume electricity, which may not be renewable.

4 Long-haul emissions — Remote recycling markets may increase transport footprint.

Examples

Illinois State University Recycling Center: In June 2017, the university's Recycling
Center added a baler to enhance its sustainability initiatives. This addition allowed the
facility to expand its recycling capabilities to include materials like Styrofoam, large
plastic bags, and shrink-wrap. By baling these items, the center could efficiently process
and sell them to repurposing businesses, thereby reducing landfill contributions and
generating revenue.

Balcones Resources in Austin, Texas: In 2020, Balcones Resources upgraded its
Material Recovery Facility by installing a new two-ram baler. This enhancement
increased production efficiency, enabling faster bale production and allowing the facility
to handle a higher volume of recyclable materials. The upgrade resulted in improved
operational efficiency and higher material recovery rates. (Detroit Lakes Tribune;
Recycling Today; Herald Sun

Becker County Materials Recovery Facility, Minnesota: In August 2023, Becker
County expanded its recycling center, adding a 19,000-square-foot facility and installing
anew 50-horsepower, fully-automatic self-tying baler. This baler streamlined the
processing of recyclables, allowing continuous operation without manual tying, thus
enhancing efficiency and increasing the volume of materials processed. (Detroit Lakes
Tribune)

Donson Machine in Alsip, Illinois: After installing a Bramidan B6030 baler, Donson
Machine achieved a 50% reduction in waste pickups. The baler enabled the company to
recycle materials like cardboard and plastic shrink wrap at the source, leading to a cleaner
production area and reduced waste handling costs. Additionally, the company began
generating revenue by selling the baled recyclables. (bramidanusa.com) (Detroit Lakes
Tribune)

Community Recycling Center in Morehead, Kentucky: In 2020, the center
incorporated a Harmony T60XDRC Automatic Baler with a 48-inch conveyor into its
operations. This addition allowed for efficient processing of various recyclables,
including plastics, aluminum, steel cans, and cardboard. The baler improved operational
efficiency and contributed to the center's mission of reducing landfill waste.

On-site Integration of Reuse

Integrating reuse on-site at transfer stations is a growing practice that helps divert usable
materials from landfills, reduces waste management costs, and supports circular economy goals.
On-site reuse is a high-impact, low-tech strategy for reducing waste, supporting communities,



and promoting environmental justice — with few downsides if thoughtfully implemented. Its
success depends on clear quality and safety guidelines, strong community partnerships, proper
storage and staffing, and public education to boost participation and reduce contamination

Methods (w/ Examples)

Reuse Areas or Drop-Off Zones

Many transfer stations now include a designated “reuse zone” where the public can drop off or
pick up usable items.

e What’s accepted: Furniture, appliances, building materials, bikes, tools, toys, books,
clothing, etc.
o Example programs:
o Recology (San Francisco, CA): Their Artist in Residence program and reuse area
collect items for creative reuse.
o Austin Recycle & Reuse Drop-Off Center (TX): Has dedicated zones for reuse
of paints, household goods, and more.

Partnerships with Nonprofits

Transfer stations can partner with organizations like Habitat for Humanity ReStores,
Goodwill, or local creative reuse centers to have staff or volunteers from the org operate a booth
or pickup area on-site.

o Example program: King County (WA) partners with The RE Store and other
nonprofits at select transfer stations to recover materials for resale.

&» Material Recovery for Reuse (not just recycling)

Instead of crushing all construction and demolition debris, some transfer stations sort and divert

usable lumber, bricks, windows, doors, and fixtures.

o Example program: Urban Ore (Berkeley, CA) salvages reusable building materials

and household goods directly from the transfer station.

Household Hazardous Waste (HHW) Reuse
Paint, cleaners, and other HHW that are still usable can be placed in a “Swap Shed” or free store.
o Example program: Portland Metro (OR) runs a “Hazardous Waste Reuse Room”
where residents can pick up items like paint or pesticides for free.

Creative & Educational Reuse Programs

Artists, educators, or nonprofits may partner with a station to collect materials for educational or
artistic reuse.
o Example program: San Francisco’s Recology includes a public art gallery and
materials library.



tms Deconstruction Drop-Off & Salvage

Transfer stations can offer space for deconstruction materials, encouraging homeowners and
contractors to separate reusable parts from buildings.
o Collected materials: Cabinets, flooring, sinks, beams, etc.

Impact on Diversion

The diversion impact of integrating reuse at transfer stations can be significant, especially when
programs are well-managed and supported by public awareness and partnerships. The impact
that implemented programs have had, in terms of tonnage diverted, environmental benefits, and
cost savings has been sizeable.

Urban Ore (Berkeley, CA)

o Impact: Diverts around 7,000-8,000 tons per year from the landfill.

o Operates next to the Berkeley transfer station and intercepts materials before they hit the
tip floor.

e Focus: building materials, furniture, household goods.

Recology SF Artist in Residence & Reuse Program
o Impact: While the art program itself is small-scale, Recology's broader reuse and
materials recovery efforts contribute to San Francisco's impressive 80%+ diversion rate.
o They reclaim hundreds of tons per year for reuse and redistribution.
King County (WA) Transfer Station Partnerships
o Impact (2022): More than 1,000 tons of reusable goods diverted annually via
partnerships with local reuse orgs at just two of the county's transfer stations.
o Includes building materials, furniture, and household goods.
Portland Metro HHW Reuse Room
o Impact: In 2018, Portland's reuse room diverted about 47,000 Ibs (23.5 tons) of usable
paint, cleaners, and household chemicals for free redistribution.
o Reduces hazardous waste processing costs and keeps chemicals out of landfills.
Austin Recycle & Reuse Drop-Off Center
o Impact: In 2021, they diverted over 60,000 lbs (30+ tons) of reusable items like paint,

batteries, and household cleaners.
o Residents can pick up usable paint for free, reducing new product purchases.

£ Economic Impacts
Benefits:



¢ Reduced disposal costs: Diverts usable items from landfill, saving tipping fees (often
$50-$150+/ton).

e Revenue opportunities: ltems can be resold via on-site stores, auctions, or through
nonprofit partnerships.

o Job creation: Reuse requires sorting, repair, logistics, and sales — often more labor-
intensive than disposal or recycling.

o Support for local reuse markets: Boosts demand for repair shops, resale outlets, and
secondhand businesses.

1. Consequences:

o Setup costs: Initial investment in staffing, space, storage, signage, and operations (can be
offset via partnerships).

o Unpredictable revenue: Revenue from reuse is often low-margin and inconsistent.

o Liability concerns: Handling of certain items (e.g., electronics, furniture) can raise
safety and legal concerns if sold without inspection or certification.

Market Signals to Shape Long-Term Waste Generation

Benefits:

e Cultural shift toward reuse: Normalizes the idea that "used" doesn’t mean "useless."

¢ Reduces stigma of secondhand goods; builds consumer awareness of product life cycles.

o Encourages design for durability and disassembly, especially when reuse is part of a
broader circular economy strategy.

1. Consequences:

o If not framed properly, reuse zones may be perceived as dumping grounds or charity bins,
undermining value.

e May not influence upstream design/manufacturing unless paired with policy like EPR or
reuse incentives.

Human Health Impacts

Benefits:

o Promotes safer handling of certain materials that might otherwise be broken, buried, or
burned.
e Reduces scavenging or unsafe removal of materials from landfills or curbsides.



1. Consequences:

o Potential exposure to mold, pests, or chemicals from donated items if not properly
inspected or cleaned.

o Staff handling reuse materials need training and PPE to avoid injury from lifting, sharp
objects, or biohazards.

o Risk of fire from improperly stored flammable items (e.g., upholstered furniture,
electronics).

#8 Equity/Communities Impacts

Benefits:

o Access to affordable goods for low-income residents — especially furniture, tools, and
household items.

o Supports community-based reuse orgs, many of which employ or serve marginalized
populations.

1. Consequences:

o If the site is located near disadvantaged communities, and reuse operations are not well-

managed, it could reinforce environmental burdens (traffic, noise, dumping).

o Risk of being seen as an excuse to divert substandard goods to vulnerable communities
without accountability or quality control.

@ Land, Water, Soil, Habitat Impacts

Benefits:
o Reduces landfill use, conserving land and preventing habitat destruction.
o Diverts items (especially HHW like paint or solvents) from leaching contaminants into
soil or water.
o Decreases illegal dumping by providing an outlet for surplus items.

1. Consequences:

o Improper storage of reused materials on-site (especially in outdoor zones) may lead to
stormwater runoff or contamination if not managed.

E- Potential to Reduce Demand for Virgin Materials

Benefits:



o Extending the life of products directly reduces the need for new raw materials: wood,
metals, textiles, etc.
o Supports local circular loops, which reduce embodied material and transport costs.

1. Consequences:

o Some reused items may be lower quality or eventually downcycled (e.g., furniture that’s
used briefly then trashed), offering only temporary savings on virgin resources.

@ Climate Impacts

Benefits:

o Reuse has far greater GHG savings than recycling, since it avoids raw material
extraction, processing, and manufacturing.
o Example: Reusing 1 ton of furniture can save 2—-5 tons of CO: vs. landfilling and
replacing.
o Reduces emissions from incineration and transportation of waste to landfills.

1. Consequences:

o On-site reuse activities use some energy (e.g., for lighting, sorting, or trucks), though this
is minimal compared to lifecycle emissions saved.

Additional Examples:

¢ Redding Facility Retrofit has this in their plan
e Reworld has acquired facilities in Jacksonville, FL that they plan to enhance to improve
material processing capabilities and integrate reuse initiatives.

Ensure Solid Waste Haulers take waste to the nearest
processing facility regardless of the ownership of that
facility

Impact

These policies have significant benefits in terms of efficiency, environmental sustainability, and
regulatory compliance. However, they can also result in increased costs, reduced competition,
potential inefficiencies, and environmental concerns if not properly managed. Proper planning,
investment in infrastructure, and periodic review of policies are essential to mitigate the potential
consequences while maximizing the benefits.



Benefits (Positive Impacts)

Help to ensure efficient waste management, minimize transportation costs, and reduce
environmental impact.

Efficient Waste Management

Streamlined Operations: By directing waste to specific facilities, these policies create a
more organized waste management system. It ensures that all waste is handled in a
consistent and regulated way, making the overall process more efficient.

Consolidation of Resources: Centralizing waste processing at designated facilities can
lead to economies of scale, where the cost of managing and processing waste is lower due
to the pooling of resources.

Environmental Benefits

Improved Recycling and Diversion Rates: These policies often require specific waste
streams (like recyclables or compostables) to be delivered to recycling or composting
facilities. This leads to higher diversion rates, reducing the amount of waste sent to
landfills and improving the overall sustainability of waste management practices.
Reduced Transportation Emissions: By having haulers deliver waste to nearby
facilities, these policies can reduce transportation distances and associated emissions,
contributing to lower environmental impact.

Cost Control and Stability

Predictable Costs for Haulers and Municipalities: For both haulers and municipalities,
having set facilities helps in cost forecasting. The pricing for processing waste can be
more predictable, and competition among haulers can be managed through regulated
contracts.

Long-Term Contracts for Waste Management Companies: Waste management
companies can benefit from stable, long-term contracts that guarantee a steady flow of
waste to their facilities, making their operations more predictable and financially secure.

Enhanced Compliance with Regulations

Regulatory Compliance: These policies ensure that waste is handled in accordance with
local, state, or federal regulations. This can include ensuring that hazardous materials are
handled properly, recyclables are processed, and organic waste is composted, which
supports local waste diversion goals and reduces environmental harm.

Economics Benefits

Supporting Local Businesses: If the waste facilities are publicly or locally owned,
these policies can contribute to the local economy by keeping jobs within the
region. This can also attract investment in waste management infrastructure.
Local Job Creation: Designated facilities (e.g., MRFs, composting sites, landfills)
often create stable, long-term employment opportunities in operations,
maintenance, and logistics.

Infrastructure Investment: Secure waste streams can justify public or private
investment in advanced technologies, such as anaerobic digesters or optical
sorters, potentially leading to economic development.

Market Stability: Predictable volumes of waste support stable pricing and revenue
streams for facility operators, enabling better planning and financing.



e Cost Savings from Diversion: Diverting recyclables and organics can reduce costly
landfill tipping fees over time.

Market Signals to Shape Long-Term Waste Generation

o Incentivizes Waste Reduction: If policies are paired with pay-as-you-throw models or
diversion requirements, they can push upstream reduction in waste generation.

o Supports Circular Economy: Reliable inputs (e.g., clean recyclables or organics) make
downstream processing industries more viable, encouraging market demand for reused
and remanufactured products.

o Internalizes Externalities: When haulers are required to process waste responsibly, the
true cost of disposal is more accurately reflected in rates, creating disincentives for
overconsumption or wasteful production.

Risks to Human Health (Mitigation)

o Better Hazardous Waste Management: Designated facilities are usually regulated and
better equipped to separate and treat hazardous or special wastes, reducing public
exposure risks.

¢ Reduced Illegal Dumping: Reliable, mandated disposal pathways reduce the likelihood
of unsafe or unlawful dumping, which can expose residents to pests, pathogens, or
contaminants.

Benefits to Specific Populations

e Environmental Justice Gains (if equitably designed): Proper siting and oversight of
facilities, especially in regions that historically lacked service, can improve
environmental outcomes for underserved communities.

e More Equitable Service Levels: Franchises or exclusive contracts can ensure universal
service coverage, benefiting low-income and rural households that might be neglected in
an open market.

Benefits to Land, Water, Soil, Habitat

o Reduced Leachate and Runoff: Less landfill use means lower risk of leachate
contaminating groundwater and nearby ecosystems.

o Soil Health Gains: Composting organic waste creates nutrient-rich soil amendments,
improving land productivity and reducing the need for chemical fertilizers.

o Habitat Protection: Land conservation benefits occur when landfills are avoided or
closed earlier due to successful diversion.

Reduced Demand for Virgin Materials

e Recycling Infrastructure Support: Reliable material flows support manufacturing using
secondary materials (e.g., recycled aluminum, plastics, or glass).

o Compost as Fertilizer Substitute: Compost can offset demand for peat moss, synthetic
fertilizers, and mined minerals.



Climate Benefits

Lower Methane Emissions: Directing organic waste to composting or anaerobic
digestion prevents methane formation in landfills.

Reduced Transportation Emissions: If policies minimize hauling distances, there's a
direct reduction in fossil fuel use and GHG emissions.

Emissions Offsets Through Material Recovery: Recycling metals, paper, and plastics
uses far less energy than producing them from virgin feedstocks.

Consequences (Negative Impacts)

Economic Consequences

Higher Operational Costs for Haulers: Haulers may face higher operational costs if
they are restricted to using specific facilities, particularly if those facilities are more
expensive than others or farther away. These costs may be passed down to consumers
through higher waste collection fees.

Cost of Infrastructure: Maintaining and upgrading the designated facilities may require
significant investment from local governments or private companies, leading to higher
service costs.

Market Distortions

Limited Market Competition: Restricting haulers to using specific facilities reduces
competition in the waste processing sector. This can stifle innovation, as waste
processing companies may feel less pressure to improve their services or reduce costs.
Lack of Flexibility for Haulers: Haulers may not be able to use alternative, potentially
cheaper or more efficient facilities that could offer better rates or service. This reduces
their ability to optimize operations.

Stranded Assets Risk: If waste volumes decline significantly due to reduction and reuse
efforts, facilities with guaranteed waste streams may become economically inefficient.

Inefficiencies and Bottlenecks

Overcrowding of Designated Facilities: If a few key facilities are designated for
processing all waste, they may become overloaded, leading to inefficiencies or delays in
waste processing. This could cause operational bottlenecks, especially in areas with
growing populations or waste volumes.

Infrastructure Limitations: In some rural or less-developed areas, the designated waste
facilities may not have the capacity to process all waste efficiently, leading to delays,
increased costs, or suboptimal environmental outcomes.

Risks to Human Health

Local Pollution Hotspots: Centralized waste facilities, if not properly regulated, can lead
to localized issues like odor, vermin, air pollution, and truck traffic near neighborhoods.
Occupational Hazards: Waste workers at MRFs and landfills face risks from sharp
objects, biohazards, and air quality issues.



Risks to Specific Populations

Environmental Justice Concerns: If facilities are sited disproportionately in low-
income or BIPOC communities without equitable engagement and oversight, they may
bear the brunt of environmental and health burdens.

Service Disparities: In rural areas, , residents or businesses might face higher service
fees or reduced options for waste collection if they are limited to using only one or a few
facilities that may not be conveniently located. This could create disparities in waste
service quality between urban and rural communities.

Environmental Impacts from Concentrated Facilities

Potential Local Environmental Concerns: If all waste is routed to specific centralized
facilities, it could result in environmental burdens in those areas. For example, landfills or
transfer stations may lead to air pollution, water contamination, or local wildlife
disruption if not properly managed.

Longer Transportation Distances for Some Areas: While centralizing waste
management can reduce emissions for haulers in certain areas, it could also lead to longer
transportation distances for more remote locations, contributing to higher fuel
consumption and environmental impact for those haulers.

Potential for Inequitable Service

Access and Affordability Issues: In rural areas, residents or businesses might face higher
service fees or reduced options for waste collection if they are limited to using only one or a few
facilities that may not be conveniently located. This could create disparities in waste service
quality between urban and rural communities.

Regulatory Challenges and Administrative Burden

Complicated Regulations: Regional waste management systems that require waste to be
taken to specific facilities can create complex regulatory environments that require
significant administrative oversight to ensure compliance, adding to the burden on local
governments.

Enforcement and Monitoring: Ensuring that haulers comply with these policies requires
ongoing monitoring and enforcement, which can be resource-intensive for local
authorities.

Missed Opportunities for Upstream Reduction

Overemphasis on End-of-Pipe Solutions: Focusing policy on where waste goes can
divert attention from policies that prevent waste in the first place (e.g., producer
responsibility, packaging design reforms).

Climate Trade-Offs

Emissions from Facility Construction/Operation: Centralized facilities require
significant energy and materials to build and operate, creating an initial carbon footprint.
Energy-Intensive Recycling: Some recycling processes (like glass or certain plastics)
may have marginal or even negative climate benefits depending on fuel sources and
distance.



Methods/Strategies (w/ examples)

Can be accomplished through either law/governance or via contract agreement language

Franchise Agreement requirement(s)

Franchise agreements that waste haulers operate under may require them to take waste to a
designated facility. These agreements are often structured so that the hauler must use certain
processing facilities, even if they aren't owned by the hauler, to streamline operations and ensure
regulatory compliance.

e Portland, Oregon: The City of Portland has a franchised system for solid waste
collection. Private haulers are granted exclusive franchises to collect and transport
residential and commercial waste within specific geographic areas of the city. These
franchise agreements include provisions on where waste must be delivered for processing
or disposal. For example, haulers are required to deliver waste to designated transfer
stations or processing facilities that comply with the city's recycling and composting
requirements. Portland also has specific rules around waste diversion and recycling that
haulers must follow under these franchise agreements.

e San Francisco, California: San Francisco operates under a franchise system for waste
collection. The city awarded exclusive contracts to haulers that require them to deliver
waste to specific facilities, such as the Recology San Francisco transfer station, which is
responsible for recycling and composting waste. The city's policy ensures waste is
processed within the city's boundaries, often at specific facilities, to streamline operations
and support local recycling goals.

e Seattle, Washington: In Seattle, waste haulers are required to operate under a franchise
agreement with the city. These agreements dictate that all solid waste collected must be
taken to designated transfer stations for sorting and processing. The haulers have no
choice but to use specific facilities, ensuring uniformity in waste handling and
processing.

Government Contract Requirement(s)

When municipalities or regional waste management authorities enter into contracts with haulers,
these contracts can mandate waste be taken to specific processing or disposal sites. That means
contracts can specify that the waste hauler is required to deliver to a facility regardless of its
ownership to ensure waste is processed in a manner that complies with local environmental or
zoning regulations.

e Multnomah County (Portland Area), Oregon: Multnomah County (which
encompasses Portland and nearby areas) has contracts with waste haulers to manage the
collection and disposal of solid waste. These contracts require haulers to transport waste
to designated transfer stations and landfills that meet county regulations. For example, the
Metro Central Transfer Station and Metro South Transfer Station are key facilities where
waste must be delivered for processing and disposal. These facilities are publicly owned
and managed by Metro, the regional government authority responsible for waste
management in the Portland metropolitan area.

e New York City, New York: New York City has contracts with private haulers for the
collection and transportation of solid waste. Under these contracts, haulers are required to
deliver waste to certain transfer stations or disposal facilities designated by the city's



sanitation department. The city operates a significant number of its own transfer stations
and waste management facilities, but haulers must use these regardless of whether they
are publicly or privately owned.

Los Angeles, California: In Los Angeles, the city has specific contractual agreements
with haulers to deliver waste to designated facilities, especially for the diversion of
recyclables and organic waste. The contracts require haulers to comply with the city's
waste diversion programs, ensuring that waste is processed in the city's designated
facilities, such as the SUNSHINE Canyon Landfill or recycling facilities operated by
companies like Republic Services.

Regulations for Waste Diversion and Recycling

Some states have specific waste diversion requirements that often determine where the waste
must go

Oregon Statewide (ORSB 2639): Oregon has a strong focus on waste diversion, and
state laws regulate where certain types of waste must be taken. For example, Oregon's
House Bill 2639 (which implemented expanded polystyrene (EPS) foam bans and other
recycling rules) has pushed for more recycling and composting across the state. In
Portland, haulers are required to transport recyclables and compostable materials to
specific, approved processing facilities to meet the state's diversion goals. This helps
reduce the amount of waste sent to landfills and ensures compliance with state diversion
regulations.

Oregon’s Depave and Oregon Recycling System Regulations: Oregon’s Depave and
Oregon Recycling System regulations require certain materials to be diverted from
landfills. These materials must be sent to processing facilities that are either publicly or
privately operated but certified to handle these materials. This could include recycling
centers or composting facilities that haulers are required to use, depending on the type of
waste.

California (Statewide): California’s AB 939 (Integrated Waste Management Act)
requires local jurisdictions to implement diversion programs, which often include
contracts or regulations requiring haulers to deliver certain types of waste (like
recyclables or organic waste) to specific processing facilities. For example, the state
mandates that organic waste be processed at certified composting facilities, and
recyclables be processed at material recovery facilities (MRFs). Haulers are typically
obligated to deliver waste to these designated facilities, regardless of whether the hauler
owns them.

Massachusetts (Statewide): Massachusetts' Waste Ban Regulations prohibit certain
types of waste, such as recyclables and organic materials, from being disposed of in
landfills. These regulations often require haulers to deliver these materials to designated
processing facilities for recycling or composting. Waste haulers in Massachusetts are
bound by these regulations, even if the facilities are not owned by the haulers themselves.

Central Coordination by Waste Management District

In some areas, waste management districts control where waste is processed or disposed of, and
haulers may be required to deliver waste to the nearest facility within that district, regardless of
whether those are public and private facilities.



e Metro Regional Waste Management District (Portland Area): Metro, the regional
government responsible for the Portland metropolitan area, operates a series of transfer
stations and waste management districts that haulers must use. Haulers in the Portland
area are required to deliver waste to designated transfer stations that are managed by
Metro, such as Metro Central Transfer Station and Metro South Transfer Station.
Metro also operates several facilities focused on recycling and composting, where haulers
are directed to send specific materials (e.g., recyclables, compostables). This ensures that
the waste is processed in accordance with regional environmental goals.

e Lane County, Oregon: Lane County, which includes Eugene, has a solid waste
management district that controls the flow of waste to specific transfer stations and
disposal sites. Haulers are required to deliver waste to designated facilities, such as the
Gaston Transfer Station or the Lane County Waste Management Facility, ensuring
waste is handled in a manner consistent with local regulations.

¢ King County, Washington: King County has a regional waste management system that
operates several transfer stations and disposal sites, including facilities in Seattle and
surrounding areas. Haulers are required to deliver waste to these transfer stations,
regardless of the ownership of the facility. This system ensures that waste is handled in
accordance with county regulations and that disposal and recycling facilities are centrally
managed and maintained.

e Harris County, Texas: Harris County (Houston area) has regional waste management
districts that govern where waste must be taken. Haulers are required to take waste to
designated transfer stations and landfills, often determined by their proximity to the waste
collection area. These facilities are managed under public-private partnerships, and the
regulation ensures waste flows to specific locations for proper processing.

Consultant Evaluation:

Impact is there, and it is a common, established practice. Also seems like some of this is
probably in place in the region already. Would say it is a given to recommend that for LG’s not
already utilizing either the government contract method or franchise agreement methods, they
should endeavor to do this. Central coordination method is also already in play within some of
the counties, but to do this on the full regional scale a Waste Management District for the region
would need to be established first. If such a governmental body is established (which seems
advisable), then that body can explore options for its expanded engagement in the management
of material flows across the region.
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Partnerships w/ Non-profits

‘Trash\ for Peace

Qualified Rehabilitation Facilities (QRFs)

St. Vincent de Paul

Recology’s Artist in Residency Program

Garten, BRING

Reclaim it, Portland

State Park partnership for rehoming items left behind

Types of Programs (w/ Diversion Impact Stats)

Collection and Redistribution of Donated Items

Local governments often work with nonprofit organizations like Goodwill, Salvation Army, and
Habitat for Humanity to collect items such as clothing, furniture, electronics, and household
goods. These donations are diverted from landfills and instead repurposed for reuse or sold to
fund the nonprofit's programs. Some cities set up designated donation bins in public spaces
where residents can drop off unwanted goods, helping both reduce waste and support charitable
causes.

Seattle, Washington (King County)

Seattle's "Waste Free Seattle" program has partnered with local nonprofits such as Goodwill and
Salvation Army to offer convenient drop-off locations for donations of gently used goods. These
donations are diverted from landfills and reused by those in need. Seattle's "Reuse and
Recycling" initiative encourages residents to donate unwanted clothing, electronics, and furniture
to nonprofits instead of discarding them.

* Reported Achievement: Seattle has set ambitious waste diversion goals as part of its

Zero Waste Strategy. As of recent reports, the city has diverted over 60% of its waste
from landfills, with significant contributions from donation programs like Goodwill and
Salvation Army. Seattle’s "Waste Free Seattle" program alone has helped divert
thousands of tons of reusable goods from the waste stream each year.

o Specific Impact: Seattle residents donate over 5 million pounds of clothing and
household goods annually through drop-off programs in collaboration with nonprofits.

Portland, Oregon

Portland’s “Fix-It” program partners with Goodwill Industries to collect reusable household
items. These items are refurbished or reused, diverting them from the waste stream. The city’s
residents are also encouraged to donate unwanted goods through public awareness campaigns.
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Specialized Waste Programs

In some areas, waste authorities collaborate with nonprofits for specific waste diversion
programs. For example, a regional authority might partner with a nonprofit to handle the
recycling or reuse of bulky items like furniture or appliances. These items are either repaired,
refurbished, or repurposed by the nonprofit before they are resold or donated, which helps
prevent large quantities of waste from ending up in landfills.

San Francisco, California

The city has a long-standing partnership with Habitat for Humanity's ReStores to collect and
repurpose building materials and furniture. San Francisco’s zero-waste initiative includes
specific programs where residents can donate reusable items such as construction materials,
furniture, and appliances. These items are picked up, reused, or recycled, significantly reducing
waste that would otherwise go to the landfill.

o Reported Achievement: San Francisco is widely regarded as a leader in waste diversion,
achieving a diversion rate of about 80%, with a goal of zero waste by 2020 (though this
has been extended as part of ongoing efforts). The city’s partnership with organizations
like Habitat for Humanity's ReStores and Goodwill has been integral in diverting large
volumes of reusable building materials, furniture, and household goods.

e Specific Impact: San Francisco has diverted more than 35,000 tons of construction and
demolition debris annually through partnerships with nonprofits like Habitat for
Humanity, keeping these items out of landfills.

Los Angeles, California (LA Sanitation)
The city has collaborated with organizations like Goodwill and other local nonprofits to set up

special donation drives for bulky waste, including mattresses and furniture. These items are
picked up from residents’ homes, diverted from landfills, and sent to be refurbished or reused.

Job Training and Community Engagement

Some collaborations also focus on providing job training and skill-building programs. Nonprofits
like Goodwill often provide employment opportunities for individuals facing barriers to
employment. By working with local waste authorities, these organizations can help train
individuals in logistics, sorting, and recycling, creating jobs while diverting waste from landfills.
Goodwill's "Green Jobs" Program (Various Locations)

Goodwill Industries has a national program that trains individuals for jobs in the recycling and
waste diversion sectors. Goodwill partners with local governments in cities like Chicago, New
York, and others to train individuals in waste management and recycling jobs. These individuals
often work in sorting donated items for resale, contributing to the city's waste diversion efforts
while developing valuable skills for future employment.

The Recycle and Reuse Program in the Bronx, New York

In partnership with NYC Department of Sanitation, Goodwill and other local nonprofits run job
training programs where individuals learn how to process recyclable and reusable materials.
These programs also help divert waste from landfills by teaching participants to repair and
refurbish household items.
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Several cities and regions with zero-waste goals partner with nonprofits to implement diversion
initiatives. For example, waste authorities may team up with Goodwill or similar organizations to
run textile recycling programs. Residents can drop off unwanted clothes at nonprofit donation
centers instead of sending them to the landfill, contributing to both waste diversion and
community service.

Austin, Texas (Zero Waste Program)

Austin's Zero Waste program works with local nonprofits like Goodwill to divert textiles,
furniture, and other bulky items from landfills. The city holds events where residents can drop
off unwanted items for donation instead of discarding them, helping Austin achieve its zero-
waste goals. Local thrift stores and nonprofits play an essential role in collecting, repairing, and
redistributing these goods.

Boulder, Colorado (Zero Waste Boulder)
Boulder has a robust zero-waste program that partners with nonprofits, including Goodwill, to
offer textile recycling and repurposing services. In addition to regular recycling programs, the
city provides drop-off points for unwanted clothing and other textiles, which are diverted from
landfills and donated to local charities or sold to support nonprofit programs.
o Reported Achievement: Boulder has set a goal of achieving 85% waste diversion by
2025, with significant contributions from nonprofit partnerships like Goodwill.
o Specific Impact: Boulder has diverted over 4 million pounds of textiles from the
landfill annually, with more than 50% of residential donations going to local nonprofit
organizations like Goodwill for reuse or recycling.

Educational Campaigns

Local governments and waste authorities often partner with nonprofits to educate residents about
waste diversion, recycling, and sustainable practices. These campaigns might include setting up
donation drives, promoting reuse, and teaching residents how to reduce waste by donating rather
than throwing away usable items.

Minneapolis, Minnesota

The city works with local nonprofits like Goodwill and the Salvation Army to promote reuse and
recycling in the community. Their "Give to Goodwill" campaign encourages residents to donate
unwanted items like clothing, electronics, and furniture to local nonprofit partners. This
collaboration is part of the city’s broader sustainability initiative, which includes public
education campaigns about reducing waste and recycling.

o Reported Achievement: Minneapolis has been a strong proponent of textile recycling
through partnerships with Goodwill and other local organizations. As part of its
sustainability efforts, the city has diverted approximately 13,000 tons of textiles from
landfills annually.

o Specific Impact: The city’s "Give to Goodwill" program, which encourages residents to
donate unwanted goods, has led to the diversion of over 7 million pounds of items
annually, including clothing, electronics, and furniture.



San Diego, California (Keep San Diego Clean and Green)

In San Diego, the city partners with nonprofits to run educational campaigns on how to reduce
waste. The “Don’t Waste, Donate” campaign works with Goodwill to encourage people to
donate items rather than throw them away. The campaign is focused on reducing landfill waste
and supporting local nonprofits by raising awareness through media and community outreach
programs.

e Reported Achievement: San Diego has focused on promoting reuse and recycling as
part of its sustainability programs. Through its collaboration with Goodwill and other
nonprofit partners, the city reports significant diversion numbers.

o Specific Impact: San Diego’s community donation drives and textile recycling programs
have contributed to the diversion of over 10 million pounds of clothing and household
goods from landfills every year. The city’s outreach campaigns have increased
awareness, leading to more active participation in donation programs.

Impact on Waste Prevention

The impact of these programs on waste prevention is a bit more challenging to quantify than
waste diversion. However, many of the partnerships between local governments and nonprofit
reuse/diversion networks like Goodwill do contribute to waste prevention in several significant
ways.

Encouraging Reuse Over Purchase

o Impact: By diverting reusable goods (clothing, electronics, furniture) from landfills and
offering them through nonprofit organizations like Goodwill, these programs promote the
reuse of items. This reduces the demand for new products, which in turn decreases
resource consumption and manufacturing waste. For example, Goodwill’s thrift stores
and Habitat for Humanity’s ReStores are important alternatives to buying new items,
thereby preventing new waste associated with production, packaging, and transportation
of goods.

o Example: Goodwill Industries reports that by collecting and reselling donated goods,
they help reduce the need for new manufacturing and packaging. The resale of goods
prevents thousands of tons of waste from entering landfills each year and reduces the
carbon footprint associated with the production of new products.

Repair and Refurbishment Programs

o Impact: Some nonprofit organizations, in partnership with local governments, run
programs where donated items—especially electronics and appliances—are repaired or
refurbished before being sold or redistributed. This helps prevent these items from
becoming waste and extends their useful life. These programs encourage the repair
culture and reduce the need for new products to be purchased.

o Example: Habitat for Humanity’s ReStores not only accept donations but also sometimes
repair or refurbish items for resale. In the process, these stores help prevent construction
materials, furniture, and household goods from becoming waste, extending their lifespan
and reducing the need for new resources.



Community Education on Sustainable Practices

Impact: Many of these programs also include community education efforts to raise
awareness about the environmental benefits of donating, reusing, and recycling. By
teaching residents about sustainable consumption habits, such as buying fewer disposable
goods, repairing items, and donating instead of discarding, these programs contribute to
longer-term waste prevention.

Example: San Francisco’s educational campaigns, which promote both donation and
reuse, emphasize waste reduction strategies. This education often focuses on shifting
consumer behavior to prevent waste before it is created, such as encouraging residents to
donate items instead of buying new ones.

Textile and Clothing Recycling Programs

Impact: The rise in textile recycling programs, especially those in collaboration with
nonprofits like Goodwill, helps prevent textiles from being disposed of prematurely.
Instead of buying new clothing, residents are encouraged to donate used clothes, and
some cities have dedicated textile recycling programs where worn-out clothes are
upcycled into new products, further preventing waste.

Example: In Austin, Texas, Goodwill operates a textile recycling program that
encourages people to donate old clothing. This initiative diverts millions of pounds of
textiles from landfills every year and helps prevent the overconsumption of fast fashion,
which is a major contributor to waste.

“Zero-Waste” and Circular Economy Models

Impact: Many local governments and nonprofits are working to transition toward
circular economy models, which aim to keep products in use for as long as possible. By
ensuring that goods are reused, repaired, or recycled, these programs prevent the creation
of waste through a system of continual reuse and refurbishment.

Example: The city of San Francisco’s zero-waste efforts, including partnerships with
Habitat for Humanity, Goodwill, and other nonprofits, aim not only to divert waste but to
prevent it through the circular economy. By extending the lifespan of products (such as
construction materials, furniture, and electronics), these initiatives help keep products out
of landfills while preventing new waste generation.

Waste Prevention through Donation Drives and Collection Events

Impact: By organizing donation drives and collection events, local governments and
nonprofits prevent waste by encouraging people to get rid of items before they might
otherwise be discarded. These events often target specific types of waste that might
otherwise be hard to dispose of sustainably, such as electronics, mattresses, and
appliances.

Example: Los Angeles’s "Spring Cleaning" events allow residents to donate used
furniture, appliances, and electronics to Goodwill, instead of throwing them away. These



events help to prevent large amounts of potentially recyclable or reusable waste from
entering landfills.

Job Creation in Sustainable Industries

Impact: By working with nonprofits, local governments also create jobs in the areas of
repair, refurbishment, and redistribution of goods. These jobs not only help the economy
but also focus on sustainable industries that promote waste prevention. The training and
employment opportunities created through these programs help reduce future waste
generation by promoting long-term sustainability practices.

Example: Goodwill’s job training programs often focus on skills related to repair and
recycling, empowering individuals to work in industries that reduce waste production and
encourage the reuse of goods.

£ Economic Impacts

The economic benefits of these programs are far-reaching. They include direct benefits like job
creation, revenue generation for nonprofits, and cost savings for local governments, as well as
indirect benefits like environmental cost reduction, community development, and business
growth in the circular economy. These partnerships help create a more sustainable and resilient
economy while providing significant social and environmental value. The long-term economic
impact is substantial, especially in terms of job creation, reduced waste management costs, and
increased economic activity in local communities.

Job Creation and Workforce Development

Impact: Many of these programs create employment opportunities, particularly in areas
related to sorting, refurbishing, and reselling donated items. These jobs often provide
opportunities for individuals facing barriers to employment, such as those with
disabilities, veterans, or individuals who have been previously incarcerated.

Example: Goodwill Industries, a major nonprofit partner in many of these programs,
reports that it employs over 120,000 people across the U.S. in various roles related to
donation sorting, retail, and recycling. Many of these positions are entry-level or provide
job training, which helps workers gain skills that can be transferred to other sectors.
Economic Benefit: The economic benefit of job creation is substantial. Goodwill’s job
training programs not only provide income for workers but also contribute to local
economies by reducing unemployment rates and supporting local businesses. For
example, the job training and employment services provided by Goodwill are estimated
to have a $2.2 billion impact on the U.S. economy annually.

Revenue Generation for Nonprofits

Impact: Nonprofit organizations like Goodwill and Habitat for Humanity generate
revenue through the resale of donated items, which helps fund their charitable programs.



These sales contribute to the local economy and provide services like job training,
community support, and affordable housing.

Example: Habitat for Humanity’s ReStores, which resell donated building materials,
furniture, and appliances, raised over $400 million in revenue across the U.S. in 2020
alone. These funds are used to build affordable homes and support other community
initiatives.

Economic Benefit: Nonprofit revenues help fund vital social services and community
development projects. For example, the revenue generated by Goodwill's donation
centers helps provide funding for job training, healthcare services, and other programs
that support local communities. These nonprofit revenues circulate back into the local
economy, helping to stimulate growth in other sectors.

Cost Savings for Local Governments

Impact: Partnering with nonprofits to handle waste diversion and reuse programs reduces
the financial burden on local governments, especially in terms of waste disposal costs. By
diverting waste from landfills, local governments can save on tipping fees, landfill
maintenance, and waste collection services.

Example: In San Francisco, the city’s waste diversion programs, including partnerships
with Habitat for Humanity and Goodwill, have helped the city achieve an 80% waste
diversion rate. This reduces the city’s waste disposal costs and contributes to savings on
landfill expansion and maintenance.

Economic Benefit: By diverting waste and reducing the amount of material sent to
landfills, cities can save millions of dollars annually in waste management costs. For
example, San Francisco has saved over $3.6 million per year in disposal costs due to its
successful waste diversion programs. These savings can be redirected into other city
services or sustainability initiatives.

Reduction in Environmental Costs

Impact: Waste diversion and recycling programs help reduce the environmental costs
associated with raw material extraction, manufacturing, and disposal. By reusing
materials and goods, these programs decrease the need for new products to be made,
reducing energy use, greenhouse gas emissions, and environmental degradation.
Example: San Francisco’s waste diversion programs, particularly the partnerships with
nonprofits, have prevented the emission of millions of metric tons of CO2 over the
years. The city’s diversion programs have had an estimated $23 million in avoided
environmental costs related to greenhouse gas emissions, resource extraction, and waste
processing.

Economic Benefit: Reducing the environmental impact of waste not only saves money
on energy and raw materials but also helps mitigate long-term costs related to climate
change and environmental degradation. This can result in lower healthcare costs,
improved public health, and savings for industries reliant on sustainable resources.



Community and Economic Development

o Impact: Waste diversion programs that involve nonprofits often help revitalize local
neighborhoods and provide affordable goods. By promoting the reuse of items, they
create a secondary market where lower-income families can access affordable furniture,
clothing, and household items. Additionally, the resale of items generates economic
activity in local retail markets.

o Example: In cities like Austin and Los Angeles, programs that partner with Goodwill and
other nonprofits have helped provide affordable goods to low-income residents while also
fostering small businesses that benefit from recycled materials. Goodwill’s donation
programs in Los Angeles alone help generate over $30 million annually in revenue,
which is reinvested into local communities.

o Economic Benefit: These programs stimulate local economies by providing affordable
goods to residents, generating revenue for nonprofits, and helping local small businesses
thrive. Additionally, community development programs funded by nonprofit revenue
help improve neighborhood conditions and create a better environment for economic
growth.

Reduced Consumer Costs

o Impact: By encouraging people to donate or purchase used items, these programs help
reduce the cost of goods for consumers. Reused and refurbished goods are often
significantly cheaper than new items, making it easier for people to access necessary
items without the financial burden of buying new products.

o Example: In San Francisco, Goodwill and Habitat for Humanity’s ReStores offer low-
cost furniture, building materials, and household goods. These goods are often sold at a
fraction of the price of new items, providing a cost-effective option for families and
individuals, particularly in high-cost areas.

o Economic Benefit: The availability of affordable, reused items helps families save
money and reduce their overall cost of living. For example, the resale of used furniture
and appliances can save consumers up to 50% or more compared to buying new items.

Business Growth in the Circular Economy

o Impact: As more cities embrace waste diversion and recycling, new businesses and
opportunities within the circular economy emerge. These businesses focus on repairing,
refurbishing, and reselling goods that would otherwise be discarded. This industry is
growing rapidly, creating more jobs and economic activity.

o Example: Companies that specialize in electronic recycling, clothing upcycling, and
refurbishing used furniture are benefiting from the increased availability of materials
provided through nonprofit donation programs. For instance, the electronic waste
recycling industry is growing due to the influx of used electronics from donation
programs run by nonprofits like Goodwill.

e Economic Benefit: The growth of businesses in the circular economy promotes
sustainable business practices and fosters innovation. In fact, the global circular economy



market is expected to reach $4.5 trillion by 2030, offering significant economic potential
in job creation, industry growth, and new market opportunities.

Market Signals to Shape Long-Term Waste Generation

Benefits:

Signals a shift toward circular economy practices: Partnerships normalize reuse,
repair, and recycling as mainstream alternatives to disposal.

Encourages product design changes: Steady demand for reusable/durable goods can
incentivize manufacturers to design products for longer life and easier disassembly.

Stabilizes material flow markets: Nonprofits like Goodwill or Habitat can provide a
reliable downstream for used goods, encouraging reuse-based business models.

Consequences:

Potential for rebound effects: Low-cost access to used goods might encourage more
consumption overall if not paired with demand-side education.

Market distortion risk: Free or low-cost goods from nonprofits can undercut small
secondhand businesses or recyclers in informal sectors.

Human Health Impacts

While many of the programs aimed at waste diversion, reuse, and recycling provide significant
environmental, economic, and social benefits, there are some potential risks to human health
associated with these activities. However, these risks are generally low when proper safety
measures, regulations, and best practices are followed.

1. Exposure to Hazardous Materials

Risk: One of the major health concerns in waste diversion programs is the potential
exposure to hazardous materials, particularly in the context of electronic waste (e-waste)
recycling and the handling of certain household goods. Items such as old electronics,
batteries, mattresses, and furniture may contain toxic substances like lead, mercury,
cadmium, flame retardants, and asbestos, which can pose health risks if not properly
handled or disposed of.

Example: E-waste, for example, can contain harmful chemicals like lead in circuit
boards, mercury in fluorescent light bulbs, and cadmium in rechargeable batteries.
Improper handling or disassembly of these items can release these chemicals into the
environment, where they can affect human health.

Mitigation: Many nonprofit organizations, local governments, and recycling centers have
specific procedures for safely managing hazardous materials, including certified e-waste
recycling programs and partnerships with certified recycling facilities. For instance,
programs like e-Stewards and R2 (Responsible Recycling) certification ensure that



recyclers follow strict environmental and health safety standards for handling hazardous
materials.

2. Dust and Particulate Matter

Risk: In programs that involve demolition (e.g., construction material reuse),
refurbishing, or even cleaning donated items, there can be a risk of inhaling dust or
particulate matter. For example, old furniture may contain mold, dust mites, or even
lead-based paint, and the process of sorting or disassembling items can release harmful
particles into the air.

Example: Mattress recycling programs could generate harmful dust if not properly
managed, especially if the materials are degraded or contain hazardous substances.
Similarly, if old construction materials are handled without proper safeguards, they may
release dust that contains asbestos fibers.

Mitigation: Programs can reduce this risk by implementing proper ventilation, dust
control systems, and protective equipment (like respirators). Additionally, workers
handling items like old furniture, mattresses, or construction debris can be trained to
recognize and handle hazardous materials safely.

3. Manual Handling Injuries

Risk: Programs that involve the sorting, lifting, and moving of heavy objects (like
furniture, appliances, or construction materials) can lead to manual handling injuries,
such as musculoskeletal disorders (e.g., back or shoulder strains).

Example: Workers in donation centers, thrift stores, or recycling programs may be at risk
for injuries when lifting heavy items like televisions, refrigerators, or large furniture.
Mitigation: Proper ergonomic training, lifting techniques, and the use of mechanical
aids (like dollies or forklifts) can reduce the risk of injury. Additionally, nonprofit
organizations can implement safety protocols and provide personal protective equipment
(PPE) to workers handling heavy items.

4. Exposure to Mold and Fungi

Risk: Reused goods like furniture, clothing, and mattresses can harbor mold and
mildew, especially if they were previously exposed to water or stored improperly. Mold
can release spores into the air that, when inhaled, can lead to respiratory issues, allergic
reactions, or asthma.

Example: Mattresses and upholstered furniture donated to thrift stores may have been
exposed to moisture, leading to mold growth, which could affect both workers handling
them and customers buying them.

Mitigation: Donations of potentially moldy items can be screened before being accepted.
Proper storage and cleaning protocols can be established, and any moldy or
contaminated items should be disposed of safely. Training staff to recognize signs of
mold and take appropriate precautions is also critical.



5. Chemical Exposure from Cleaning Products

Risk: Many donation centers or resale stores clean donated items like furniture, clothing,
and appliances before reselling them. The cleaning agents used can pose health risks if
they contain toxic chemicals (e.g., ammonia, bleach, or phthalates) or are used
improperly in poorly ventilated spaces.

Example: Cleaning agents used to disinfect or restore donated furniture or appliances
may release volatile organic compounds (VOCs), which can irritate the skin, eyes, and
respiratory system or cause headaches and dizziness.

Mitigation: Nonprofits can switch to eco-friendly cleaning products that are safer for
workers and the environment. Additionally, facilities should be well-ventilated to reduce
the buildup of fumes from cleaning agents.

6. Food Safety in Donation Programs

Risk: Some donation programs focus on food, where the collection, redistribution, or
handling of donated food items can carry risks. If food is improperly stored or distributed,
it can lead to foodborne illnesses caused by bacteria like Salmonella, E. coli, or
Listeria.

Example: Programs that collect and redistribute food to shelters or low-income
communities may face challenges in ensuring proper food safety practices during
transportation and storage, potentially leading to contamination or spoilage.

Mitigation: Food rescue programs must adhere to strict food safety standards, such as
the Good Samaritan Food Donation Act in the U.S., which encourages donations while
protecting donors from liability. Proper refrigeration, handling procedures, and regular
inspections can help reduce these risks.

7. Impact of Electronic Waste (E-Waste) on the Environment and Health

Risk: The improper handling or disposal of e-waste, which includes electronics like
televisions, computers, and cell phones, can result in the release of toxic substances like
lead, mercury, and cadmium. If electronics are dismantled without proper care, these
substances can contaminate the environment and pose health risks to workers or
communities living near informal recycling sites.

Example: Illegal or unregulated e-waste recycling, can cause severe environmental and
health damage due to the improper handling of hazardous substances.

Mitigation: Ensuring that e-waste is processed by certified recycling facilities that
follow international standards (e.g., e-Stewards certification) can greatly reduce these
risks. Proper worker training and the use of protective equipment are also essential in
certified recycling programs.

While the benefits of waste diversion and reuse programs are substantial, there are several health
risks that need to be managed. These include exposure to hazardous materials, physical injuries,
mold, and chemical exposure, among others. Fortunately, many of these risks can be mitigated
through proper safety protocols, training, and best practices such as:



Hazardous material handling guidelines

Use of personal protective equipment (PPE)
Safe cleaning and storage procedures

Proper disposal of unsafe items

Certification and regulation of recycling centers

By addressing these risks proactively, programs can continue to promote the environmental,
social, and economic benefits of waste diversion while minimizing harm to human health.

&3 Equity/Communities Impacts

Benefits:

Employment pathways: Many nonprofit partners (e.g., Goodwill) provide job training
and transitional employment for marginalized groups (formerly incarcerated individuals,
low-income residents, people with disabilities).

Access to affordable goods: Low-income communities benefit from access to discounted
furniture, clothing, and household items.

Localized services: Partnerships often operate neighborhood-level reuse hubs, reducing
the need for long travel to drop-off centers.

Consequences:

Occupational health risks: Disproportionate exposure to hazardous materials (e.g.,
mold, dust, e-waste) may affect low-income workers or volunteers if safety measures
aren’t enforced.

Environmental justice concerns: If reuse/recycling facilities are sited in lower-income
or BIPOC communities, residents may bear localized pollution or traffic impacts.

@ Land, Water, Soil, Habitat Impacts
Benefits:

Landfill space savings: Diverting bulky items (like furniture and mattresses) extends
landfill life and reduces land use pressure.

Soil and water protection: Prevents leaching of heavy metals and chemicals (from e-
waste, treated wood, upholstered furniture) into groundwater.

Habitat preservation: Reduced demand for raw materials (wood, minerals, fiber)
translates to less deforestation, mining, and habitat destruction upstream.

Consequences:



Improperly handled items: If hazardous items slip through donation screening (e.g.,
broken electronics, lead-painted furniture), they can still contaminate land or water.

Stormwater risk: Poorly stored materials at donation centers may contribute to runoff or
local pollution if weatherproofing is inadequate.

$& Potential to Reduce Demand for Virgin Materials

Benefits:

Material displacement: Furniture reuse, clothing resale, and appliance refurbishment
directly offset the need for new raw materials (wood, cotton, metals, plastics).

Supports remanufacturing: Donation-based supply chains can feed
repair/refurbishment businesses that extend product life cycles.

Consequences:

Quality limitations: If donated goods are in poor condition or technologically outdated,
the potential for true material displacement may be limited.

Lack of traceability: Difficulty tracking how many reused items displace new purchases
can make impact measurement murky.

& Climate Impacts

Benefits:

Avoided emissions from manufacturing: Reuse programs avoid GHG emissions
associated with extraction, processing, and production of new goods.

Lower transportation footprint: Localized reuse typically requires less long-distance
shipping compared to global supply chains for virgin goods.

Carbon sequestration via landfill diversion: Keeping organic items (wood, fabric) out
of landfills reduces methane generation from anaerobic breakdown.

Consequences:

Operational energy use: Donation centers, warehouses, and transportation fleets have
their own emissions, especially if not electrified or energy efficient.

Upstream dependency: Continued reliance on donated goods assumes ongoing
overconsumption, which may limit deeper shifts toward sufficiency.



Hub & Spoke Model

The hub-and-spoke model in a waste transfer network involves a central hub (a sorting or
processing facility) where waste from multiple sources (spokes) is collected, sorted, and then
diverted for recycling, composting, or disposal. The Hub-and-spoke model can help to improve
waste diversion by consolidating processing capabilities, reducing costs, and expanding
recycling and composting opportunities. The effectiveness of the hub-and-spoke waste
management models in various U.S. regions varies based on implementation, infrastructure, and
community engagement.

Examples

1. Massachusetts — Recycling and Organics Processing

o The Springfield Materials Recycling Facility (MRF) serves as a hub for dozens of
surrounding municipalities that send recyclables to be sorted and processed.

o Massachusetts also has a hub-and-spoke model for organics recycling, with centralized
composting and anaerobic digestion facilities that receive food waste from multiple
collection points.

2. Vermont — Universal Recycling Law & Transfer Network

o Vermont operates a statewide hub-and-spoke system for recycling and composting,
where smaller towns and rural areas collect waste and transport it to larger regional
sorting and processing facilities.

o The Chittenden Solid Waste District (CSWD) operates a Material Recovery Facility
(MRF) in Williston that processes recyclables collected from surrounding towns.

3. Texas — Austin’s Regional Waste & Recycling Hubs

e Austin has a centralized MRF that serves as a hub for recyclables collected from
surrounding areas.

o The city also has multiple drop-off locations (spokes) for hazardous waste and e-
waste, which are then transported to specialized processing centers.

4. North Carolina — Regional Recycling Processing Centers

o North Carolina has several regional recycling hubs, such as the Sonoco Recycling
Facility in Raleigh, which serves multiple surrounding counties.

o The state also has a well-developed hub-and-spoke system for construction and
demolition (C&D) waste processing.



5. Oregon — Metro Transfer Stations in Portland

The Metro Central and Metro South Transfer Stations act as hubs for solid waste,
recyclables, and organics collected from residential and commercial sources across the
Portland metro area.

Portland also has a network of smaller drop-off locations (spokes) for hazardous
waste, which are then sent to specialized processing facilities.

6. Colorado — Front Range Waste Diversion Program

The Front Range region uses a hub-and-spoke approach for composting and
recycling, with regional MRFs and composting facilities processing materials from
multiple collection points.

Denver’s Cherry Creek Recycling Drop-off Center serves as a collection hub for
recyclables, which are then transported to the main processing facility.

Economic and Diversion Impacts

The impact of this model on waste diversion can be both positive and negative, depending on
several factors- such as infrastructure quality, public participation, and complementary policies.
While some areas demonstrate high efficiency and diversion rates, others face challenges that
necessitate ongoing efforts and adaptations to their waste management strategies.

Positive Impacts:

1.

Efficiency in Sorting: Centralizing waste at the hub allows for more efficient sorting of
recyclable materials and organic waste. This can increase diversion rates by making it
easier to separate recyclables and compostable materials before disposal.

Economies of Scale: The hub allows for economies of scale in processing and sorting,
making it more cost-effective to invest in advanced technologies for diversion, such as
automated sorting systems or composting facilities.

Consolidation of Resources: The hub-and-spoke system helps consolidate waste
management resources, allowing for better monitoring and management of diversion
programs, which can lead to higher diversion rates over time.

Better Data Tracking: A centralized hub facilitates more accurate tracking of waste
materials, helping to identify opportunities to increase diversion and implement more
targeted waste reduction strategies.

Negative Impacts:

1.

Increased Transportation Emissions: The waste has to travel from individual collection
points to the central hub, which can increase transportation costs and emissions. This
could potentially reduce the overall environmental benefits, depending on the efficiency
of the transportation network.



2. Potential Contamination: Waste that is not properly sorted at the initial collection points
might become contaminated during transportation or handling, making it harder to divert
materials from landfills.

3. Limited Diversion Capacity: If the central hub lacks the capacity to process certain
materials or the technology to divert certain types of waste, it can limit the overall
diversion rates, even with an efficient network.

4. Dependency on Hub Capacity: If the hub becomes overwhelmed or inefficient, it can
create bottlenecks that delay or reduce the diversion of waste.

Examples of Efficiency in Diversion

The hub-and-spoke model's effectiveness in improving efficiency and increasing waste diversion
varies across regions, because success depends on factors such as infrastructure quality, public
participation, and complementary policies. While some areas demonstrate high efficiency and
diversion rates, others face challenges that necessitate ongoing efforts and adaptations to their
waste management strategies.

1. Massachusetts — Springfield Materials Recycling Facility (SMRF):

e Performance: SMRF processes and sells over 18,300 tons of material annually,
achieving a 95% recycling rate for the materials collected from its 65 member
communities.

o Impact: This high efficiency demonstrates the hub-and-spoke model's success in
consolidating recyclables for effective processing and diversion.

2. Vermont — Chittenden Solid Waste District (CSWD):

e Performance: In 2021, Vermont reported a 34% diversion rate, with 219,501 tons of
material diverted.

o Impact: As the largest solid waste district in Vermont, CSWD's hub-and-spoke system
contributes significantly to the state's waste diversion efforts, though there's room for
improvement to meet higher diversion targets.

3. Texas — Austin’s Regional Waste & Recycling Hubs:

o Performance: As of 2023, Austin achieved a 42% diversion rate, ranking fifth among 13
peer cities.

o Impact: While the hub-and-spoke model has facilitated notable diversion, the city is
exploring additional strategies to reach its ambitious zero-waste goals.

4. North Carolina — Sonoco Recycling Facility in Raleigh:

e Performance: Sonoco Recycling collects nearly 3 million tons of materials annually
across its facilities. (Wake County)

o Impact: The Raleigh facility exemplifies effective consolidation and processing of
recyclables, contributing to regional waste diversion, though specific diversion rates for
the facility aren't detailed.

5. Oregon — Metro Central Transfer Station in Portland:

o Performance: Metro Central serves as a primary hub for waste management in Portland,
offering comprehensive recycling and hazardous waste disposal services.
(https://www.portland.gov/bps/garbage-recycling/home-recycling/bulky-waste-disposal)

o Impact: The facility enhances waste diversion by providing centralized services, though
specific diversion metrics aren't provided in the available data.

6. Colorado — Front Range Waste Diversion (FRWD) Program:




Performance: As of 2022, the Front Range region achieved a 16.1% diversion rate,
below the 2026 goal of 39%. (Colorado Department of Education)

Impact: Despite the hub-and-spoke approach, the region faces challenges in meeting its
diversion targets, indicating a need for enhanced strategies and community engagement.

Market Signals to Shape Long-Term Waste Generation

Benefits:

Supports Extended Producer Responsibility (EPR): Hubs can track waste types and
volumes more effectively, providing feedback to policymakers and producers.
Encourages upstream design changes: Higher diversion rates signal demand for
recyclable/compostable packaging.

Transparency and data: Centralized systems allow for better tracking, helping shape
public policy and consumer behavior.

Consequences:

Dilution of local responsibility: If individual municipalities rely too heavily on a central
hub, they may reduce local waste reduction initiatives.

Complacency risk: Convenience of central diversion may delay investments in waste
prevention and reuse models.

@» Human Health Impacts

Benefits:

Risks:

Reduces exposure to uncontrolled dumps or backyard burning, which emit harmful
pollutants.

Encourages safe handling and separation of hazardous waste and e-waste, reducing
toxic exposures.

Compost use can improve air and soil quality in urban agriculture, benefiting public
health.

Air pollution from increased diesel truck traffic (NOx, PM2.5).

Occupational hazards at hubs if safety practices are weak (e.g. exposure to pathogens,
injuries).

Bioaerosols from composting/organic facilities may affect respiratory health nearby.



ﬁﬁ Equity/Communities Impacts

Benefits:

o Can improve access to recycling or composting in underserved areas via satellite
spokes.

o Offers employment opportunities in regions with few green jobs.

o Community-based spokes can encourage education and participation, empowering
residents.

o Central hubs are often sited in low-income or historically marginalized communities,
leading to environmental justice concerns.

o Traffic, noise, and odors from hubs may reduce quality of life for nearby residents.

o Disparities in service: rural or low-income areas may have fewer spokes or less frequent
service.

@ Land, Water, Soil, Habitat Impacts

Benefits:

e Reduces landfill expansion and associated habitat destruction.
o Compost improves soil structure, fertility, and carbon sequestration.
o Less landfilled organics = less leachate, reducing groundwater risks.

Risks:

o Poorly managed hubs may lead to leaks, runoff, or leachate contamination.
o Large, centralized facilities may displace local habitat or wetlands.
o Stormwater impacts if facilities are not designed with green infrastructure.

E* Potential to Reduce Demand for Virgin Materials

Benefits:

o Supports recycling markets, reducing demand for virgin plastic, metal, paper, and glass.
o Diverts organics to compost or digestion, reducing need for synthetic fertilizers.
o Stable feedstocks from hubs improve investment in remanufacturing infrastructure.

Risks:
o Material contamination during transport or poor sorting can reduce recyclability and

send materials to landfill.
o Some materials still lack viable secondary markets, risking stockpiling or export.



& Climate Impacts
Benefits:

e GHG reduction from diversion: Diverting food waste and recyclables from landfills
reduces methane emissions and the carbon footprint of raw material extraction.

o Efficiency gains: Centralized sorting can reduce redundancy and improve fuel efficiency
in the collection system.

Consequences:

o Transport emissions: Moving waste from far-flung spokes to hubs may increase diesel
emissions unless mitigated through fleet electrification or route optimization.

o Embodied emissions: Building and operating hubs can be resource- and energy-
intensive, especially early on.

Consultant Recommendation:

The hub-and-spoke model can significantly improve waste diversion when the hub is properly
equipped to handle diverse materials and efficiently sort and process waste. However, its success
depends on minimizing transportation inefficiencies, ensuring effective sorting, and addressing
potential contamination issues. The model can be highly effective in regions with good
infrastructure and commitment to sustainability, but less effective if these elements are lacking.
By and large, the region we are working in here does have relatively good infrastructure and
commitment to sustainability, but support may be needed when it comes to the more rural and
underfunded parts of the region if this strategy is to be pursued. Designing this system needs to
be done carefully to minimize any negative impacts to people and natural environment.

Intermodal Transfer Stations/Network
Maximizing Waste Diversion Potential

Ultimately, cities need to align their transport modes with waste diversion goals to ensure the
most efficient use of resources, reduce waste sent to landfills, and promote a more sustainable
waste management system. Determining the best mode of waste transport (whether truck, rail,
barge, or a combination of these) for a transfer station is not a clear-cut “do this method at all
times” sort of thing but will need to be a location-by-location decision making process that
involves evaluating a number of factors in each case.

Summary of Impact on Waste Diversion Potential by Mode:

o Truck: Best for local diversion programs and flexibility but may be inefficient and
environmentally costly for long-distance transport.



o Rail: Good for cost-effective and environmentally friendly long-haul waste transport
but may have limited reach and require better sorting at transfer points.

o Barge: Ideal for large volumes of waste, environmentally sustainable for long-distance
transport, but requires access to waterways and can have slower transport times.

o Multi-Modal Systems: Offer flexibility, balancing strengths and weaknesses, but require
more complex coordination and higher infrastructure costs.

Case Studies

These networks use rail and barge transfer to significantly reduce long-haul trucking of waste,
which cuts emissions and traffic congestion. NYC, Seattle, and LA are especially known for high
diversion rates due to their investments in intermodal infrastructure.

New York City Waste Transfer Network

New York City has transitioned from truck-based long-haul transport to rail and barge, reducing
truck traffic.

o Why it’s significant: NYC generates over 12,000 tons of waste per day, and the city
has one of the largest rail- and barge-based waste transfer systems in the U.S.
o Key Facilities:
o Hugo Neu Recycling (Sims Municipal Recyeling, Brooklyn, NY) — Uses
barges to transport recyclables.
o Staten Island Transfer Station — Waste moves via CSX rail to landfills in the
South and Midwest.
o Bronx and Queens Marine Transfer Stations — Utilize barges for outbound
waste.
o Modes used: Truck, barge, rail.

Los Angeles County Solid Waste System (California)
In LA County, waste is transferred to rail for transport to remote landfills.

o Why it’s significant: LA County handles 30 million+ tons of waste annually, with
increasing reliance on rail to reduce truck transport.
o Key Facilities:
o Puente Hills Material Recovery Facility (MRF) — Used to be the largest
landfill in the U.S.; now focuses on sorting and rail transfer.
o Sun Valley Waste Transfer Station — Moves waste via rail and truck.
o City of Industry Waste Transfer Station — A critical intermodal hub using
Union Pacific rail.
e Modes used: Truck, rail.

Seattle-King County Waste Transfer System (Washington)

In Seattle, a large percentage of municipal solid waste is transferred from local waste transfer
stations to landfills in Oregon using barges instead of traditional truck transport. The use of



barges to transport waste to Oregon landfills is part of the city’s effort to reduce traffic
congestion and emissions from trucks, while also managing the growing amount of waste.
Seattle's preference for barge transport over rail or truck for long-distance waste disposal,
particularly to landfills in Oregon, comes down to a combination of economic, environmental,
and logistical factors that make barging a better fit for the region's specific waste management
needs.

o Why it’s significant: Seattle's waste management system is one of the more innovative
and sustainable systems in the U.S., primarily using marine transport (barges) to move
waste.

o Key Facilities & Processes:

o North and South Transfer Stations: These are the primary locations where
waste is brought in from households and businesses. From here, the waste is
loaded onto barges for transport.

o Barge Transport: Waste is moved to landfills in Eastern Oregon, such as the
Columbia Ridge Landfill. Barges are used because of the significant cost
savings and environmental benefits compared to long-haul trucking.

o Landfills: Columbia Ridge Landfill is one of the primary destinations for Seattle's
waste, located near the Columbia River.

e Modes used: Primarily barge, with some rail used for long-distance transport as well.
Truck is still used for local collection, but the long-distance transfer is often via barge.

Chicago Intermodal Waste Transfer Network (Illinois)

o Why it’s significant: Chicago has a high reliance on waste-by-rail due to limited
landfill space in the region.
o High diversion rate: Large-scale transfer of waste from trucks to rail.
o Key Facilities:
o Allied Waste Chicago Transfer Station — Major waste rail transfer hub.
o Lake Calumet Transfer Station — Uses barges and rail.
e Modes used: Truck, rail, barge.

Washington, D.C. Regional Waste Transfer Network
The city contracts with waste transfer facilities to reduce truck miles.

o Why it’s significant: The D.C. metro area diverts much of its waste via rail and barge.
o Key Facilities:
o WM Capitol Heights Transfer Station (Maryland) — Uses CSX rail for long-
distance waste transport.
o Fairfax County Waste Transfer Station (Virginia) — Moves waste by rail.
e Modes used: Truck, rail.



Considerations in Design Process

Geographic Location and Infrastructure

e Access to Waterways: If the city is located near a coastline, river, or inland waterway,
barge transport might be a viable option for moving waste to distant landfills or
recycling centers. Water-based transport tends to be most efficient when the city is
positioned along navigable rivers or near ports.

o Example: Cities near major rivers or harbors, like Chicago, New Orleans, or
Houston, might find barges a good option.

o Rail Access: If the city has rail infrastructure or is located near major rail hubs, using
rail could be an effective and cost-efficient way to move waste over long distances,
especially when there’s limited access to water transport.

o Example: Cities like Chicago or Kansas City, where rail networks are already
well-established, could consider rail transport.

o Road Infrastructure: If the city is landlocked or lacks strong access to rail or
waterways, trucking may be the only viable option. Trucking can also be used for local
collection before waste is transferred to other modes.

o Example: Smaller or more rural cities without access to significant rail or water
networks might rely more heavily on trucks.

Waste Volume and Frequency

o High Waste Volume: Cities generating large amounts of waste (e.g., large metropolitan
areas) are more likely to benefit from bulk transport options like barge or rail due to
the economies of scale they offer. These modes are particularly beneficial when there is a
high volume of waste, as they allow large quantities to be moved efficiently.

o Example: Cities like Los Angeles or New York City might consider barge or
rail to handle their large waste loads.

e Smaller Waste Volume: For cities with less waste production, truck transport may be
more appropriate for handling local or short-distance waste removal, as it offers more
flexibility and doesn’t require the infrastructure investments of barges or rail systems.

Cost Considerations

o Cost of Infrastructure: Establishing infrastructure for barge or rail transport often
requires high upfront investment (e.g., building marine terminals or expanding rail
yards), so cities need to balance the capital cost with potential long-term savings.

o Example: Cities that are already connected to rail lines or have port
infrastructure may find the cost of shifting to rail or barge transport lower than
cities that need to develop these from scratch.

o Operating Costs: Ongoing operating costs for barge transport (fuel, maintenance,
docking fees) may be lower per ton compared to trucking over long distances, but rail
transport may still be a cheaper alternative in areas with extensive rail systems.

o Example: A city located far from waterways might find rail transport more
cost-effective than building a new marine transfer facility.



Environmental Considerations

o Reducing Emissions: If the city is concerned about its carbon footprint, it may opt for
transport modes that are more energy-efficient. Rail and barge are generally considered
more environmentally friendly for long-haul transport due to their ability to carry more
cargo with less fuel compared to trucks.

o Example: Cities with aggressive environmental goals, such as Portland, OR or
San Francisco, might prioritize rail or barge to reduce traffic congestion and
lower emissions.

o Local Air Quality: If the city has concerns about air quality, particularly in highly
congested areas, using rail or barge may be preferred for reducing truck traffic on the
roads.

Land Use and Zoning

o Space Availability: Rail and barge transport require specific infrastructure such as rail
yards, transfer stations, and docks. If the city is landlocked or already densely
populated, the space needed for these facilities might be limited, making truck transport
more viable.

o Example: Cities with limited space for rail or marine infrastructure, such as those
in dense urban areas like Boston or San Francisco, might face challenges in
shifting to rail or barge.

o Proximity to Disposal Sites: The distance to the final disposal site or recycling facility
also plays a role in determining the mode. If landfills or processing centers are close,
trucks may be sufficient, but if they are far away, rail or barge becomes more attractive.

Local Government and Policy Goals

o Waste Diversion Goals: If a city is focused on diverting waste for recycling or
composting, it may choose a mode that facilitates this, such as rail, which is commonly
used to transport recyclables.

o Example: Cities with a strong focus on waste diversion (e.g., San Diego, Austin)
may prefer rail or barge for transporting large quantities of recyclable materials.

o Traffic and Congestion Issues: Cities that face traffic congestion problems may
prioritize rail or barge to move waste more efficiently and avoid adding to road traffic.
This could be a key consideration for cities like Los Angeles or New York City.

Risk of Disruption and Reliability

o Climate and Weather: In some areas, barge transport may be seasonal due to river
conditions, whereas rail can be more reliable throughout the year. Cities need to assess
the reliability of different modes, especially in regions prone to flooding, ice, or other
disruptions.

o Example: Cities with fluctuating river levels or harsh winter conditions may find
rail more reliable than barge transport.



Public Opinion and Political Will

Community Concerns: Some residents may oppose certain transport modes due to
environmental concerns, traffic congestion, or safety issues. Cities must consider public
perception and potential opposition when deciding which mode to pursue.

Political Support: The city government’s stance on sustainability, infrastructure
investment, and partnerships with private industry (e.g., rail companies or marine
operators) will heavily influence the decision-making process.

Example of a City’s Decision-Making Process:

Chicago: As a city with strong rail infrastructure, Chicago primarily uses rail for waste
transfer. The city's central location in the U.S. and rail hub status make it easier to move
waste over long distances by rail, which is both cost-effective and environmentally
friendly. Barge is less common in Chicago but may be used for specific routes along
rivers.

New York City: NYC uses a combination of truck, rail, and barge, with an emphasis
on barge for moving waste out of the city to remote landfills in Ohio and Virginia. The
proximity to major rivers and the Port of New York makes barge transport a good fit for
long-distance waste management.

2 Economic Benefits

Benefits:

Operational cost efficiency: Intermodal systems can reduce long-haul trucking costs
by transferring waste to lower-cost modes like rail or barge, particularly for cities that
must transport waste long distances.

Extended landfill life: By enabling efficient access to regional or out-of-state landfills,
intermodal systems reduce pressure on local landfills, delaying costly siting or expansion.
Job creation: Development of intermodal hubs may generate short-term construction
jobs and long-term operations and logistics roles (e.g., at rail yards or marine
terminals).

Scalable infrastructure: Intermodal systems can handle large volumes, which may
lower per-ton costs over time and allow cities to accommodate growth.

Consequences:

High upfront costs: Requires major capital investment in infrastructure (transfer
stations, rail spurs, marine docks).

Ongoing maintenance costs: Rail cars, barge terminals, and transfer stations have
specialized maintenance and staffing needs.

Market dependency: Relying on rail or barge operators means cities are vulnerable to
rate hikes, strikes, or service disruptions.



Market Signals to Shape Long-Term Waste Generation

Benefits:

o Cost transparency: Pricing the true cost of long-distance waste transport may
incentivize waste reduction and support pay-as-you-throw pricing models.

o Infrastructure-based signals: Cities that invest in material recovery at intermodal
transfer points can send a clear policy signal that waste diversion is prioritized.

o Policy leverage: Intermodal systems may allow cities to contract with waste processors,
not just landfill operators, influencing materials markets and encouraging recycling
infrastructure.

Consequences:

o Risk of displacement, not reduction: Without supporting policies, efficient long-
distance waste export can reduce pressure to reduce or divert waste locally, especially if
it's “out of sight, out of mind.”

o Commodification of waste: If waste transport becomes cheap and scalable, it may
encourage overgeneration, especially by commercial and industrial sources.

@~ Human Health Impacts

Benefits:

o Reduced truck traffic in urban centers: Intermodal systems can consolidate
truckloads at fewer points, reducing diesel emissions in dense neighborhoods.

o Fewer local landfills: By exporting waste more efficiently, cities may avoid siting new
landfills near populated areas.

Consequences:

o Health risks at transfer stations: Intermodal hubs are large, centralized facilities that
can emit dust, odors, noise, and diesel exhaust, potentially affecting air quality.

o Cumulative exposure risks: Workers and nearby residents may face chronic exposure
to particulate matter, pathogens, and hazardous materials if operations aren’t well-
managed.

o Spills or accidents: Transport by barge or rail introduces risks of leakage, derailment,
or spills, particularly of medical or hazardous waste if co-mingled or improperly
managed.

&3 Risks to Specific Populations or Communities

Benefits:



Can remove burden from urban BIPOC and low-income neighborhoods that have
historically hosted transfer stations and landfills by redistributing infrastructure
regionally or moving it out of dense areas.

Consequences:

Environmental justice concerns: Intermodal facilities are often sited in industrial or
marginalized neighborhoods, exposing residents to noise, odor, and pollution.
Cumulative infrastructure burden: These neighborhoods may already host highways,
rail yards, or port facilities, compounding public health disparities.

Displacement risks: Infrastructure investment can lead to gentrification and housing
displacement if not paired with protections.

@ Impacts to Land, Water, Soil, Habitat

Benefits:

Avoids new landfill siting: Transporting waste to existing regional landfills reduces
pressure to convert agricultural, forest, or wetland areas to landfill use near urban
centers.

Less local soil contamination: If waste is processed or exported efficiently, fewer local
facilities mean fewer risks of leachate leakage or soil contamination from improperly
managed sites.

Waterway alignment: Using barge transport can align with existing industrial
waterways, minimizing new land disturbance.

Consequences:

Transfer site runoff risks: Intermodal sites with poor stormwater management can
contribute to soil and water pollution.

Habitat disruption: Construction of rail spurs or marine terminals can impact wetlands,
riparian zones, or wildlife corridors.

Port activity: Barge traffic can increase turbidity and contamination in waterways,
especially if waste is not well-contained.

$& Potential to Reduce Demand for Virgin Materials

Benefits:

Material recovery integration: Intermodal hubs can be designed with MRFs or
composting facilities that separate recyclable or compostable material before long-
distance transport — enabling circular economy strategies.

Market access: Intermodal infrastructure can expand access to regional recyclers or
manufacturers, especially if materials can be efficiently sent to places that need
feedstock.



Economies of scale: Large-scale, efficient diversion can make recycling more
economically viable, reducing demand for virgin raw materials.

Consequences:

Contamination risks: If recyclables or compostables are mixed with MSW for transport
(especially over long distances), contamination may rise, making it harder to recover
useful material.

Disincentive to local recovery: If it's cheaper to transport all materials together
(including recyclable ones) to distant landfills, cities may lose local capacity to recover
materials and miss out on local circular economy opportunities.

& Climate Impacts

Benefits:

Lower GHGs per ton-mile: Rail and barge are significantly more carbon-efficient than
trucks over long distances — reducing transport-related emissions.

Less landfill reliance: If intermodal systems support regional organics processing or
recycling, they can reduce methane emissions from landfills.

Better routing: Consolidated long-distance routes can reduce congested truck miles,
improving air quality and reducing fuel use.

Consequences:

Carbon cost of infrastructure: Building and maintaining intermodal facilities has a
climate footprint, including embodied emissions in concrete, steel, and fuel use.
Missed opportunities: If intermodal systems focus solely on efficient disposal (not
diversion), they could entrench landfill dependency, especially if low-emissions
transport makes landfilling more attractive.

Fuel source matters: If barges or locomotives use high-sulfur diesel, they may still
contribute to GHGs and local pollutants, unless fleets are modernized or electrified.



Integrated Mixed Waste Facility



Ownership Models




Transfer Station Ownership Models:
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Pros/Cons on Diversion Impact

Full Public
Ownership

Local
government
or regional
waste
authority
owns and
operates
the transfer
station
themselves

Best for
Recovery-
Driven Policy
Goals - Since
the LG directly
controls
operations, it
can prioritize
waste
diversion and
invest in
recovery-
focused
technology
without
needing to
justify
profitability.
Strong
Public
Oversight -
The LG can
mandate high
recovery rates,
implement
progressive
sorting
policies, and
enforce
sustainability
initiatives
through direct

X Slower to
Adopt New
Technologie
s —Since
government
budgets can
be restrictive,
upgrading
sorting
equipment or
recovery
systems may
take longer
compared to
private
industry.

X Higher
Operational
Costs - LG
must cover
the costs of
enhanced
recovery
infrastructure
without
offsetting
profits from
recovered
materials,
unless
partnered
with a

Metro

Lane
County

Seattle
Public
Utility
Metro
Waste
Authority
(lowa)

Los
Angeles
County
Sanitatio
n
District’s
South
Gate TS
and
Downey
Area
Recycling
and
Transfer
Facility



Public-
Private
Partnershi

p

Public-
Private
Partnership
where local
government
owns the
facility but
contracts
outtoa
private
company to
operate it

management.
Integrated
Public
Education &
Outreach -
Publicly
operated
stations often
have
complementar
y recycling
education
programs that
increase
participation in
waste
diversion.

Access to
Private-Sector
Efficiency &
Innovation -
Private
operators may
introduce new
sorting and
recovery
technology
more
efficiently than
a public
agency could.

Recovery
Can Be
Incentivized in
Contracts - If
written into

Materials
Recovery
Facility
(MRF).

X Potential
for Profit-
Driven
Shortcuts - If
contracts do
notrequire
specific
recovery
rates, private
operators
may
prioritize
cost-cutting
over material
recovery.

X Limited
Direct Public
Control -
While the

Pierce
County
Transfer
Stations
in WA
(operated
by LRI
Services)

Box
Canyon
Transfer
Station in
Jefferson
County,
OR



Private
Ownership

Private
company
owns and
operates a
facility and
is
contracted
with the

agreements,
counties can
require
operators to
meet specific
diversion
targets or
implement
recovery
initiatives.
Lower
Public Costs -
Since a private
company
handles
operations, the
county can
leverage
private
investment in
sorting and
recovery
technology
without bearing
full financial
responsibility.

Highly
Cost-Efficient
— Privately
owned transfer
stations
operate with
market-driven
efficiency,

county owns
the facility,
actual
recovery
rates depend
on contract
enforcement
and the
operator’s
willingness to
investin
diversion
programs.
X Contract
Complexity -
Ensuring a
private
operator
prioritizes
waste
diversion
requires
strong
contractual
language
and active
government
oversight.

X Recovery
Only
Happens if
Profitable - If
recycling
markets
decline or
material

Clark
County &
Columbi
a
Resource
Company
(CRC)



local
government
to handle
its waste
processing.
Itis the
least
effective at
prioritizing
public
waste
diversion
goals.

often investing
in advanced
sorting
technology if it
increases
revenue.
Profit
Incentives for
Recovery - If a
company can
profit from
recovered
materials (e.g.,
metal,
cardboard,
plastics), they
have a
financial
reason to
maximize
diversion.
Flexible &
Responsive to
Market
Conditions -
Private
operators can
quickly adjust
recovery
methods
based on
market
demand for
recyclables.

recovery isn’t
cost-
effective,
operators
may prioritize
landfill
disposal over
diversion.

X Limited
Public
Influence -
Local
governments
can
encourage
recovery but
have little
leverage to
mandate
waste
diversion
unless
specified in
contracts.

X Potential
for Limited
Transparenc
y — Private
facilities do
not have the
same
reporting
obligations
as public
ones, making
it harder to
ensure high

San
Francisc
o0&
Recology

Chicago
& WM



recovery
rates.

£ Economic Impacts

Public-private partnerships (PPP) are often more cost-efficient for municipalities, but may have
hidden costs if oversight is weak. Fully public models are more expensive upfront, but can
reinvest savings in long-term public benefits.

Market Signals to Shape Long-Term Waste Generation

Only publicly owned models have strong policy tools to discourage waste generation (e.g.,
variable pricing, upstream bans). Private models often benefit from higher volumes, reducing
incentive to curb waste creation.

Human Health Impacts

e Publicly Owned & Operated facilities are generally better for human and social health
since they prioritize public accountability, safety, and community well-being. With direct
control, these facilities can more easily integrate health-focused policies and maintain strong
engagement with the community.

e Publicly Owned, Privately Operated transfer stations can strike a balance but rely heavily on
strong contract enforcement to ensure that private operators are meeting health and safety
standards. Public oversight is crucial to mitigate the risk of profit-driven compromises in
health and safety.

e Privately Owned & Operated stations can be effective in terms of efficiency and innovation
but are more likely to sacrifice public health if not adequately regulated. Community health
and worker safety may not always be the top priorities unless market incentives align with
public goals.

Publicly Owned and Operated Transfer Stations

o Public health-oriented policies make this model the most likely to focus on worker and
community well-being.

o Enhanced worker protection policies, greater focus on air quality, and efforts to
mitigate community impacts (e.g., odor, noise) are positive outcomes.

o Stronger community trust and engagement allow for more responsive public health
measures and transparency.



Example: Metro Central & Metro South Transfer Stations (Portland, OR)
Pros:

Public Accountability for Health & Safety — As government-run facilities, Metro is more
directly accountable to the community for worker safety, public health, and environmental
impacts. Public authorities typically have stricter safety regulations, health protocols, and
community outreach initiatives.

Health-Oriented Design — Publicly operated stations often prioritize community health
through measures like odor control, dust suppression, and noise mitigation. Metro’s operations
are frequently reviewed and adjusted to align with public health goals.

Community Engagement — Public facilities tend to have open communication channels
with the community, offering opportunities for public hearings, health assessments, and feedback
on facility operations.

Sustainability Goals — Since public agencies like Metro focus on long-term environmental
health, they are more likely to incorporate health-conscious strategies into the design and
operation of transfer stations.

Cons:

X Potential Budget Constraints — While publicly owned stations might be committed to
improving human and social health impacts, budget limitations can delay or reduce investments
in state-of-the-art safety and health technologies (e.g., air quality monitoring, noise reduction).
X Slower to Innovate — Local governments might face bureaucratic challenges that make it
harder to quickly adopt new technologies or respond to emerging health risks.

Publicly Owned, Privately Operated Transfer Stations

o Community concerns (e.g., health risks from odors, noise, or air pollution) may be
under-prioritized unless contractors are held accountable via contracts.

o Worker health can improve with private expertise but may be impacted by cost-cutting
measures.

o Less community engagement and feedback channels mean lower transparency in
decision-making, potentially harming social health.

o Health outcomes are closely tied to the effectiveness of the contractual agreements that
mandate health and safety measures.

Examples:

o Pierce County Transfer Stations (WA) — Owned by Pierce County, operated by LRI
Services

o Box Canyon Transfer Station (Jefferson County, OR) — Owned by the county,
operated by a private contractor



Pros:

Private Sector Expertise — Private operators may bring in advanced technologies and best
practices for worker safety, health monitoring, and environmental protection that are
standard in the industry.

Health & Safety Protocols Can Be Contracted — Counties can require contractors to
meet specific health, safety, and environmental standards in their operations. This provides
an opportunity for greater proactive health measures if written into the contract.

Potential for Innovation — Private contractors may have the flexibility to implement
cutting-edge health-related technologies or processes that improve both worker safety and
public health (e.g., air filtration systems).

Cons:

X Profit-Driven Priorities — Private companies may prioritize cost savings over health and
safety measures unless these are explicitly spelled out in the contract. Without robust oversight,
the focus could shift away from worker protection and community health.

X Less Community Engagement — Private operators may be less accountable to the public,
meaning less transparency in health and safety practices or response to community concerns.
X Limited Long-Term Health Focus — Contractors may not have the same long-term
commitment to community health as public agencies, potentially leading to short-term cost-
saving decisions that affect the community.

Privately Owned & Operated Transfer Stations (Contracted to Serve the Public)

o Social equity concerns may arise if private operators fail to invest in the health and
safety of marginalized communities near transfer stations.

o Worker safety and public health impacts are highly dependent on the company's
commitment to best practices in health and safety regulations.

o Community health issues (e.g., increased traffic pollution, noise) may not be as well
addressed in privately operated stations, unless stringent regulations are in place.

Example: Columbia Resource Company (Clark County, WA)
Pros:

Efficiency and Innovation — Private companies often operate with more efficiency, which
can mean faster adoption of advanced technologies that improve health outcomes (e.g., odor-
control systems, cleaner operations).

Responsiveness to Market Conditions — Private operators are often more responsive to
market demands for better health safety measures (e.g., air quality management) when it
benefits them or improves public relations.

Incentive for Cost-Effective Health Practices — If health-focused initiatives are profit-
driven, private companies may introduce cleaner technologies and reduce environmental health
risks (e.g., reducing emissions, better waste sorting).



Cons:

X Limited Public Accountability — The community has less oversight, making it more
difficult to ensure that the operator is prioritizing health and safety.

X Profit-Centric Operations — Private companies may prioritize cost-cutting and profits
over public health and safety unless there are clear regulations and oversight.

X Lack of Community Engagement — There may be less public involvement in the facility’s
operation, leading to less responsiveness to community health concerns (e.g., air quality, noise
pollution).

X Worker Health Risks — Since profit margins can be a driving factor, worker health may be
sacrificed in favor of cutting operational costs (e.g., inadequate safety gear, reduced training).

@ﬁ Equity/Specific Communities Impacts

Public models are more likely to prioritize underserved communities, both in job access and
siting decisions. Private firms may externalize burdens (e.g., traffic, odor, pollution) unless
equity is built into permits or contracts.

@ Land, Water, Soil, Habitat Impacts

Public models tend to integrate climate and habitat considerations into siting, design, and
operations. For example, Metro’s Climate Action Plan guides infrastructure planning. In
contrast, privately owned stations focus on cost-efficiency, and may not act unless incentivized
or required.

E* Potential to Reduce Demand for Virgin Materials

Only publicly operated systems are likely to prioritize recovery for public good (like reducing
virgin material demand), even when it's not profitable. Public-private partnerships can do this if
it's written into their contracts with clear metrics.

& Climate Impacts

Public models tend to integrate climate and habitat considerations into siting, design, and
operations. For example, Metro’s Climate Action Plan guides infrastructure planning. In
contrast, privately owned stations focus on cost-efficiency, and may not act unless incentivized
or required.

Wet/Dry Waste
Impact on Waste Diversion

o Wet/Dry Segregated Facilities: Typically achieve higher diversion rates because they
separate organic (wet) and inorganic (dry) waste at the source. Organics can be
composted or anaerobically digested, while dry recyclables can be processed more
efficiently. However, contamination levels in the dry fraction can still reduce
recyclability.



o Mixed Recycling Stream Facilities: Lower diversion rates because materials are co-
mingled, leading to contamination (e.g., food residue on paper) that reduces the quality of
recyclable outputs. While automated sorting has improved, some materials still end up in
landfills or incinerators.

Advantage: Wet/Dry Segregation
Impact on Waste Prevention

e Wet/Dry Segregation: Encourages waste prevention by making consumers and
businesses more aware of their waste generation habits, especially regarding food waste.

o Mixed Recycling: Less emphasis on prevention; focuses on post-consumption sorting
rather than reducing waste at the source.

Advantage: Wet/Dry Segregation

8 Economic Impacts

o Wet/Dry Segregation: Potentially higher upfront costs (infrastructure, education,
compliance enforcement) but leads to long-term savings by reducing landfill tipping fees
and producing high-quality recyclables and compost.

o Mixed Recycling: Lower initial investment but incurs long-term costs due to
contamination, lower-value recyclables, and increased reliance on landfilling or
incineration.

Advantage: Wet/Dry Segregation (long-term), Mixed Recycling (short-term)

Market Signals to Shape Long-Term Waste Generation

o Wet/Dry Segregation: Stronger signals—creates separate markets for compost,
digestate, and high-quality recyclables, reinforcing a circular economy.

o Mixed Recycling: Weak market signals—contaminated recyclables reduce demand, and
manufacturers receive mixed quality materials.

Advantage: Wet/Dry Segregation

Human Health Impacts

o Wet/Dry Segregation: Health risks arise from improper handling of organic waste (e.g.,
methane emissions, pathogen spread), but worker safety improves due to lower exposure
to hazardous mixed waste.

o Mixed Recycling: Higher risks due to handling contaminated recyclables, airborne
particulates, and greater landfill reliance. Workers in sorting facilities may be exposed to
hazardous materials.



At-Risk Populations:

Waste facility workers

Nearby communities (especially low-income and marginalized groups who often live

near landfills or incinerators)

Advantage: Wet/Dry Segregation (lower risks with proper management)

ﬁﬁ Equity/Communities Impacts

Key Recommendations for Equitable Wet/Dry Implementation:

Non-punitive approaches: Avoid fines; prioritize education and supportive
infrastructure.

Community co-design: Include frontline communities in facility siting, service design,
and governance.

Multilingual, culturally competent education: Tailor outreach to diverse populations.
Workforce equity: Train and hire local residents, pay living wages, and ensure worker
protections.

Environmental justice siting: Locate facilities away from overburdened neighborhoods.

Exposure to Harm & Health Risks

Wet/Dry Segregation

Reduced exposure for sanitation and sorting workers since organics and recyclables are
separated, minimizing direct contact with hazardous mixed materials.

Less reliance on incineration and landfills, which are disproportionately located near
low-income, Black, Brown, Indigenous, and immigrant communities. Diverting waste
upstream means fewer pollutants and less environmental injustice.

However: If infrastructure (like composting sites) is poorly planned, odor, pests, or
truck traffic may still impact nearby communities — again, often those with less
political power.

Mixed Recycling

Sorting facilities expose workers — often low-wage, immigrant, or undocumented
laborers — to sharps, biohazards, and chemical contamination from improperly sorted
materials.

Higher contamination rates mean more residuals are landfilled or incinerated,
amplifying burdens on fence-line communities already facing cumulative environmental
harm.

These facilities tend to externalize harms, while benefits (like revenue from recyclables)
are more centralized and privatized.

Equity Advantage: Wet/Dry, with thoughtful facility siting and labor protections



Participation Burden and Access
Wet/Dry Segregation

o Requires active participation from households and businesses — those without access
to education, signage in their language, or time to sort properly may struggle.

* Renters, people in multi-family housing, and frontline workers may face challenges if
landlords or property managers don’t provide access to appropriate bins or training.

o Could lead to fines or penalties if non-compliance is criminalized — raising equity
concerns if enforcement disproportionately targets marginalized groups.

Mixed Recycling

o Easier for households and businesses — one bin for all recyclables.

o But this convenience comes at a cost: lower diversion, worse downstream impacts, and
no support for waste-reduction behaviors.

o It does not require cultural or educational tailoring, which may lower barriers in the
short term — but also misses the opportunity to build equitable systems of
environmental stewardship.

Equity Advantage: Mixed Recycling (short-term convenience); Wet/Dry (with inclusive
outreach and non-punitive implementation)

Economic Opportunities
Wet/Dry Segregation

e More labor-intensive — can create green jobs in composting, food rescue, and
localized recycling processing, especially if programs prioritize hiring from historically
excluded communities.

o Decentralized composting and community-scale operations can provide economic self-
determination to rural and BIPOC-led groups.

o Requires intentional investment in workforce development and just transition programs.

Mixed Recycling

o Relies heavily on automation and centralized facilities, reducing labor needs.

o Private companies often dominate the recycling market, meaning profits are not
distributed equitably, and local job creation is limited.

o Informal waste pickers (especially in Global South contexts) are often excluded when
mixed recycling becomes formalized.

Equity Advantage: Wet/Dry, if paired with workforce and ownership equity policies



Systemic and Intergenerational Equity
Wet/Dry Segregation

o Supports long-term climate and ecosystem resilience, reducing burdens on future
generations.

o Helps shift away from extractive systems by reducing landfill and incinerator use.

o Provides opportunities for community self-determination (e.g., compost cooperatives,
zero-waste hubs).

o Risks creating green gentrification if “clean” neighborhoods are prioritized for rollout
and others are left behind.

Mixed Recycling

o Maintains the status quo — waste out of sight, out of mind — without disrupting
upstream systems that drive overconsumption.

e Tends to reinforce centralized, profit-driven waste economies that overlook or
marginalize impacted communities.

Equity Advantage: Wet/Dry, with safeguards against uneven access or rollout

@ Land, Water, Soil, Habitat Impacts

o  Wet/Dry Segregation:
o Reduces landfill reliance — less land degradation
o Supports composting — improves soil health
o Lowers methane emissions from organic waste
o Mixed Recycling:
o Higher landfill/incineration rates — more air pollution and habitat destruction
o Contamination leads to disposal rather than reuse

Advantage: Wet/Dry Segregation

E* Potential to Reduce Demand for Virgin Materials

o Wet/Dry Segregation: Increases supply of high-quality recycled materials — greater
substitution for virgin resources.
e Mixed Recycling: Lower-quality recyclables — less substitution of virgin materials.

Advantage: Wet/Dry Segregation

& Climate Impacts

o  Wet/Dry Segregation:
o Reduces landfill methane by diverting organics



o Supports carbon sequestration via composting
o Lowers emissions from virgin material production
e Mixed Recycling:
o Still results in significant landfill/incineration emissions
o Energy-intensive sorting processes

Advantage: Wet/Dry Segregation
Time to Implement

o Wet/Dry Segregation: Longer implementation time due to required infrastructure, public
education, and policy changes.

e Mixed Recycling: Faster implementation, as it builds on existing waste management
systems.

Advantage: Mixed Recycling (faster implementation)
Who Needs to Act?

o Wet/Dry Segregation:
o Local governments (policy, infrastructure)
o Waste haulers (new collection systems)
o Residents and businesses (compliance)
e Mixed Recycling:
o Municipalities
o Recycling facility operators

Advantage: Mixed Recycling (fewer actors, simpler transition)
Known Barriers

o Wet/Dry Segregation:

o Public resistance to behavior change

o Higher initial costs

o Need for composting/digestion infrastructure
e Mixed Recycling:

o Contamination reduces effectiveness

o Markets for recyclables are unstable

Advantage: Neither—both face significant barriers
Known Unknowns
o Wet/Dry Segregation:

o Long-term market stability for compost and clean recyclables
o Effectiveness in high-density urban areas



e Mixed Recycling:
o Future contamination levels with changing packaging materials
o Long-term economic viability

Consultant Recommendation

If long-term investment and education are prioritized, it is evident that Wet/Dry Segregation is
the way to go. However, there will be significant challenges to implementing this (much more
than with mixed recycling), and it will not be without its negative impacts.

Clean Lane Type Facility

The CleanLane Resource Recovery Facility, soon to be constructed in Lane County, Oregon,
represents a significant advancement in waste management and environmental sustainability.
This facility is designed to process residential and commercial waste by extracting recyclable
and organic materials before they reach the landfill. The organic waste is then converted into
renewable natural gas, contributing to reduced greenhouse gas emissions and extending the
lifespan of the Short Mountain Landfill.

https://www.lanecounty.org/government/county departments/public_works/waste_management/
clean_lane_resource recovery_facility

Impact on Diversion

o Increased Diversion Rate: Lane County's current waste recovery rate stands at
approximately 52%. The introduction of the CleanLane facility is expected to elevate this
rate to over 70%, surpassing the county's initial goal of 63% (OPB)

o Landfill Waste Reduction: The facility aims to divert over 80,000 tons of material
annually from the Short Mountain Landfill. This substantial reduction is projected to
extend the landfill's operational life by more than 20 years. (Lane County) (Beyond
Toxics)

e Renewable Energy Production: By processing organic waste through anaerobic
digestion, CleanLane is set to produce over 1 million diesel gallon equivalents per year of
renewable natural gas (RNG). This RNG can be utilized as transportation fuel,
contributing to a decrease in reliance on fossil fuels. (Lane County)

£ Economic Impacts

Benefits:

Over its operational lifespan, CleanLane is expected to generate more than $270 million in
economic benefits for Lane County (Lane County)

e i Job creation (construction + permanent ops)



o The project is projected to create 190 high-paying manufacturing jobs during its
two-year construction phase and 65 ongoing family-wage jobs for the operation of
the facility over the next 25 years (Lane County)

e & Revenue from compost/RNG sales
. Landfill life extension = delayed costly expansions
e 2§ Boosts local green industries

A\ Consequences:

e & High capital investment required
e . Market volatility for RNG/compost
e 7 Possible ratepayer/hauler fee increases

Market Signals to Shape Long-Term Waste Generation
Benefits:

o &5 Reinforces circular economy values

. Encourages better source separation

e @ Drives upstream innovation (e.g., compostable packaging)

/\ Consequences:

e & Risk of complacency ("we're recycling so we're good")
e & May overshadow need for consumption reduction

Human Health Impacts
Benefits:

o [ Less landfill methane and leachate = cleaner air and water
« ™ Reduces pests and odors in neighborhoods

A\ Consequences:

e @ Odor and VOC emissions if poorly managed
e 4. Increased truck traffic and noise
o (I Worker health risks if safety protocols aren’t strong



&2 Equity/Communities Impacts
Benefits:

o & Creation of green, stable jobs
e [ Host community benefits through investment agreements

A\ Consequences:

e %= Risk of siting near vulnerable communities = environmental justice concerns
e [.] Not all residents (esp. in MF housing or rural areas) may have access to services

@ Land, Water, Soil, Habitat Impacts

Benefits:

e @ Less landfill use = less habitat destruction
. Compost improves soil and water retention
e @ Supports regenerative land use

/\ Consequences:

e~ Large land footprint required
. Risk of stormwater runoff contamination
e & Contaminants like PFAS or plastics may enter compost/digestate.

Potential to Reduce Demand for Virgin Materials
Benefits:

e % Compost reduces need for synthetic fertilizers
o &5 Diverts materials back into production loops
e 4. RNG displaces diesel or natural gas in fleets

/\ Consequences:

e 4 Focus on organics may limit impact on recyclables
e & Contaminated material = unusable outputs = wasted effort

& Climate Impacts

Benefits:
e O Avoids methane from landfills (super potent GHG)



e 4. RNG replaces fossil fuels in transport/industry
e 1, Compost can sequester carbon in soil

A\ Consequences:

e _* Construction and ops have their own carbon footprints
e ? Climate benefit depends on feedstock type and purity

Examples of Similar Facilities

o San Francisco's Recology Facility: Recology operates a facility that sorts and processes
waste to recover recyclables and compost organic materials. Their system aims to divert
waste from landfills and reduce methane emissions, aligning with the goals of the CleanLane
facility.

o Austin's Resource Recovery Facility: This facility processes both recyclable and
compostable materials from waste streams and generates energy from waste through a waste-
to-energy process. It aims to divert large amounts of waste from landfills, much like Clean
Lane.

o Portland's South Reservoir Waste Diversion Program: Similar to Clean Lane, this
program focuses on recycling and composting, alongside efforts to reduce the volume of
waste that ends up in landfills. The facilities in Portland employ technology to sort and
separate waste in a sustainable way.

Operator Facility Location Materials Targeted for Recovery

Name

OCC Metal Plastic Mixed Glass Compost Anaerobic Biochar Refuse
Paper Digestion from Derived
Digestate [Fuel
Rumpke [Medina Seville, OH X X $9-
County $11
Recycling
and
Transfer
Anaergia Rialto Rialto, CA X $130-
Biodigester $150
Athens  |SunValley [SunValley, X X X X $200-
Services |MRF CA $210
Bulk CleanLane Goshen, OR X X X X $150-
Handling Resource $170
Systems |Recovery
(BHS) Facility
FCC Placer Lincoln, CA X X X X X $150-
County $170
aste







