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CITY OF PORTLAND, MAINE

CITY COUNCIL WORKSHOP

Monday,
5:00 p.m.

City Hall – City Council Chambers

AGENDA

1) Jetport Master Plan
(No bakcup information distributed prior to the Council Meeting)

2) Improvements to Solid Waste and Recycling Program
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Executive Department
 Jon P. Jennings, City Manager

To: Mayor Strimling and Members of the Portland City Council
From: Troy Moon, Sustainability Coordinator

Mike Murray, Assistant to the City Manager
Re: Improvements to the Solid Waste and Recycling Program
Date: June 9, 2016

CC: Jon Jennings, City Manager
Anita LaChance, Assistant City Manager
Chris Branch, Director of Public Works

During the past several years, the City has been looking at the way we handle residential waste and 
recycling.  Notable efforts in this area include the creation of the Solid Waste Task Force in 2011, 
which was chaired by Councilors Cheryl Leeman and John Anton.  This group reviewed progress 
made by the City since the establishment of curbside recycling and recommended a series of policy 
and program goals designed to increase waste diversion and recycling.  In 2015 the City hired Kessler
Consulting to review the performance of the City’s solid waste performance and make 
recommendations for improvements and efficiencies.  This year the City Council established a goal to
implement many of the ideas and recommendations contained in the previous studies. Toward that 
end, City staff has prepared a recommended approach that could be incorporated into the FY 2018 
budget and deployed in July, 2017.

Program Background:

The City’s recycling program has relied on 16 - 18 gallon recycling bins as the primary container for 
curbside recycling since the program began in July, 1999.  At that time, the program required 
residents to sort their paper products from their containers.  In doing so, they packed their bins 
carefully, which reduced opportunities for the wind to blow materials into the street.  In 2007, the 
City adopted single stream recycling.  This encouraged participation and made collection more 
efficient but resulted in loosely packed bins with paper and other light items easily accessible to the 
elements. Portland residents fully embrace recycling and many households set out multiple bins on 
recycling day.  While this helps the City achieve relatively high recycling rates, it presents more 
opportunities for wind to scatter items from the open top bins.

The Solid Waste Task Force, which issued a report in 2011, identified the small, open top bins as a 
barrier to increased recycling.  They recommended adopting a cart based recycling program to 
encourage and enable residents to recycle more::
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The Solid Waste Task Force believes that the 18-gallon bins currently used by the City’s 
recycling program are too small to hold a week’s worth of recyclables for most households. 
Many residents are putting out multiple bins but others may be putting recyclables in the trash
once their bin is full. The City should switch to a cart based collection system in order to 
provide residents with a covered container that can hold more recyclables. (Solid Waste Task 
Force Report, p.30)

They also recommended a cart based approach as a way to reduce street litter:

The City has provided residents with a 16- or 18- gallon open-top bin for collecting 
recyclable.. The comprehensive nature of the recycling program allows residents to set out a 
large range of items for collection. The result is that most bins are very full, with items 
protruding over the top and exposed to the elements. The bins are also prone to tipping over 
and spilling their contents onto the street and sidewalk. A windy day coupled with loose 
recyclables adds considerably to the litter on the street. To alleviate this problem, the City 
should offer large wheeled carts with covers to residents for their recyclables. The carts offer 
much more recycling capacity than the traditional bins and cover their contents to protect 
them from the elements. (pp. 37-38)

In 2015, the City commissioned Kessler Consulting to undertake a review of the solid waste program 
and to offer recommendations for improvement.  They identified moving to a cart based recycling 
program to increase recycling rates and reduce litter -- just as the Solid Waste Task Force had 
previously.  Kessler went further, however, and noted that a cart based program could increase 
operational efficiency by reducing the number of trips collectors made back and forth to the curb.  In 
the current program, residents put out multiple bins of various sizes.  These include the bins issued by
the City as well as homeowner provided bins.  A collection crew can empty a single cart and return it 
to the curb more quickly than multiple bins.  (Kessler Report, p.34)

Recommended approach:

Based on the work of the Solid Waste Task Force, Kessler Consulting, interviews with solid waste 
professionals in greater Portland and across the country, City staff recommends the following 
approach to improve the City’s solid waste program:

Cart based recycling
● Deploy 64 gallon recycling carts for most participants in the City recycling program

● Deploy 96 gallon carts for multi-family units to allow storage and reduce the number of carts 

at the curb

Semi-automated collection (if financials support in house collection)
● Purchase three semi-automated, side loading collection vehicles

● Retain flexibility to easily service one way streets, dead end streets, and streets with dense 

parking

● Issue an RFP for private collection to ensure competitiveness

Retain the current bag based Pay As You Throw program
● Widespread familiarity with this approach
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● Provides the most effective financial incentive to reduce waste and recycle

● Low administrative costs and overhead

Advantages of Proposed Method:

 Manageable start-up costs:

Purchasing carts is one of the largest costs associated with implementing a new solid waste program. 
Deploying just recycling carts will require an outlay of approximately $1.25 million as opposed to 
$2.5 million if we choose to move forward with carts for both trash and recycling.  Carts are not 
appropriate items for the capital improvement budget so this expense would be carried by the 
operating budget.  Staff has searched for grants to help defray the costs of recycling carts and has 
identified funders to which we could apply.  We have not identified any possible funding sources for 
trash carts.  If we choose to maintain an in-house service, replacing collection vehicles is also a 
significant expense.  Moving forward with recycling only would allow us to replace only three 
vehicles during the upcoming CIP.  Replacement vehicles for the remaining fleet could be programed
into future years.

 No impact on winter operations (in house option):

Solid waste staff participates in winter operations as plow truck drivers.  In our recommended option,
we retain staff and avoid the cost of hiring equipment operators to assist with winter operations.  A 
fully privatized waste collection program would add $133,000 of annual costs to winter operations.

 Opportunity to grow a cart program strategically:

There are a number of areas in Portland that could prove challenging to a cart based collection 
program.  On the peninsula there are many narrow streets with parking on both sides.  During the 
winter months the streets become further narrowed by snow banks, making it difficult to navigate 
trucks and challenging for the staff to access the curb.  In the most densely populated neighborhoods 
there is limited space on the esplanade for residents to place their trash and recycling.  Adopting cart 
based recycling provides an opportunity to understand and overcome the challenges this presents 
before adding a second cart for trash.  We may find it necessary to take measures such as changing 
parking restrictions will be necessary to expand the program to include trash carts.  An incremental 
approach will allow us to make significant improvements to the program and take a thoughtful 
approach to future improvements. 

 Addresses the cause of litter from the program:

In the summer of 2015, Dr. Travis Wagner of the University of Southern Maine conducted a study to 
quantify the extent to which the open top recycling bins contribute to street litter in the City of 
Portland.  Over the course of six weeks, researchers went into two recycling routes -- one on the 
peninsula and one off the peninsula -- and collected all litter larger than 1” that could be attributed to 
recycling bins.  Each week they collected over 20,000 pieces of litter per 1,000 households.  This 
amount of litter detracts from the appearance of City neighborhoods, creates additional work for 



4

crews assigned to collect it, and impacts the environment.  It also undermines the efforts of the 
residents who separated their material expecting it to be recycled.  Providing a wheeled cart with a lid
addresses all of these concerns.  Birds, rodents and other animals do attack trash bags set at the curb 
but the amount of litter attributable to this is much smaller than from the open top recycling bins.

Why semi-automated collection? (in house option)

 Ability to Handle All City Streets

City staff recommends semi-automated recycling collection using trucks that can load from either 
side.  This approach allows the truck crews to access and dump carts on either side of dense urban 
streets, on one way streets, and on dead end streets.  Fully automated trucks struggle in these 
situations because in dense neighborhoods with on street parking carts may not be accessible to the 
arm.  Further, automated collection requires that residents set their carts out with two or three feet 
between carts so the automated arm can reach each cart.  In certain neighborhoods there may not be 
enough room on the esplanade to allow this.  On one way streets, automated trucks are only able to 
pick up carts on one side of the street.  This necessitates a pass by a second truck, such as a rear 
loader or a dual side loader, to collect the carts the automated truck can’t reach.  The same holds for 
dead end streets that do not have turn-arounds.  Portland has many streets like this that require the 
crew to back down.  As with one way streets, fully automated trucks are only able to access one side 
of one way streets. 

 Fleet Flexibilty

Our current collection program relies on rear loading rubbish packers.  The trucks that collect 
recyclables are identical to the ones that collect trash.  This allows a great deal of flexibility in the 
program.  If a truck collecting trash breaks down, a truck normally assigned to recycling can come 
back after dumping its load and finish the trash route.  The semi-automated side loading truck allows 
the operation to retain this flexibility while improving efficiency.  Workers are able to tip carts but 
they can also load bagged trash and many bulky household items.  In an emergency response 
situation, the semi-automated side loaders could be dispatch to clean up debris along with the rear 
loaders.  Fully automated trucks can only collect carts.

 Crew efficiency

Under the recommended scenario, we would specify trucks with low entry cabs similar to the ones 
we currently operate.  With side loading trucks, the loading hopper sits directly behind the cab.  The 
truck driver can stop the truck, step out of the cab to load the truck, and get back in the cab very 
quickly.  This would allow the vehicle to operate with a single crew member in low density 
neighborhoods.  In dense neighborhoods a second crew member could come along to assist.  Being 
able to operate with a single crew member would allow the City to reduce the use of temporary help.  
With the existing rear load trucks, collection requires two person crews as it is not practical for the 
driver of the truck to walk to the rear of the vehicle at each stop.  The Public Works Department used 
side loading recycling trucks with one person crews for several years before the adoption of single 
stream recycling and found them to be effective.
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Discussion of Pay As You Throw Options

During previous meetings, City Councilors have requested information about the various types of Pay
As You Throw Programs used by cities across the country.  Several models exist and each has
advantages and disadvantages.  Most charge residents based on the volume of waste they dispose.  
Weight based programs are rare. 

 Bag based collections

The City of Portland has had this type of program since establishing pay as you throw in 1999.  
Residents purchase official trash bags at a variety of retail stores. By doing so, they are pre-paying for
the cost of waste disposal by purchasing the trash bag. The City receives the funds by invoicing the 
retailers who sell the bags.  There are relatively few retail accounts to invoice, which reduces the 
administrative burden on the City.  Revenue collection is also straightforward because the retailers 
have proven credit worthy.  Collection crews can easily identify non-compliant households and only 
pick up trash set at the curb in the correct trash bags.  This ensures that only those who have paid the 
fee receive service.  Currently, City staff manages the inventory of City trash bags, distribute them to 
retailers and handle the accounting.  There are now vendors who handle these roles.  Staff 
recommends working with one of these vendors in order to allow the solid waste supervisory staff to 
focus on the waste and recycling collection operation instead of bag distribution.

 Multiple Cart Sizes

In this type of program, the municipality provides residents with the opportunity to select a trash cart 
of a certain size based on the amount of trash they think they will generate.  Typically, the choices are
approximately 32 gallon, 64 gallon, and 96 gallon in size.  Cities use a variety of methods to invoice 
program participants based on the cart they choose.

Annual billing --  Some communities charge an annual fee to each property owner based on the size 
of the cart(s) used by the residents who live at the property, often as a line item on a tax bill.  This 
type of program provides the weakest form of pay as you throw because the fee is not directly 
associated with the amount of waste set out each week.  It also only provides an opportunity to adjust 
container size once per year.   The administrative burden, however, is relatively low.

Monthly Billing -- In this type of program, residents select a cart and pay a monthly fee based on its 
size.  This provides more opportunity to adjust cart size than with an annual billing but it still does 
not provide as much incentive to reduce waste as a bag based program.  The administrative burden 
and for a monthly billing is high as staff or a third party would need to issue thousands of bills per 
month and process the returning payments.  There would also be a need to pursue delinquent 
accounts.

Charge Per Tip -- A few cities have begun to institute a cart based program that charges residents 
only when they set their cart out for collection.  This program uses “smart” RFID technology and 
truck mounted computers to monitor when residents set their cart(s) are and charges them 
appropriately.  This type of program offers a strong incentive to reduce waste because residents pay 
for collection service only when they use it.  Cities with this type of program often require residents 
to pre-pay for their waste collection.  Residents pay using a credit card on a dedicated website.  The 
computer on board the truck reads the account information from each cart before tipping it to confirm
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payment.  If the resident’s account lacks sufficient balance to cover the fee, the tipping arm will not 
activate to dump the cart.  The City of Grand Rapids, Michigan is well known for this type of 
program.

Programs offering residents multiple cart sizes must maintain inventories of the various sizes in order
to respond to requests for a different cart size or to replace lost and damaged carts.  They must also 
have staff resources available to respond to the request.

 Weight Based PAYT -- Cart Based

There are currently very few examples of weight based pay as you throw programs in the United 
States.  Some cities, including Minneapolis and Seattle have conducted pilot programs with this type 
of program but chose not to move forward with full scale deployment.  The City of Milwaukee also 
looked careful at a weight based program but chose not to move forward with it.  Weight based 
programs offer a number of challenges that make them difficult to implement.  The program requires 
a cart based program incorporating RFID data gathering as well as scales attached to the cart lifter on 
the truck.  Per conversations with a local hauler, the scales available for fully automated collection 
may not offer a satisfactory level of accuracy.  Scales attached to tippers on semi-automated trucks 
offer a higher level of accuracy.  However, requiring the scale to register a weight reading before 
tipping slows down the collection offering operation.  In our program adding an additional 5 seconds 
per tip would add well over an hour to each collection route.  Equipping trucks with scales also 
increases upfront purchase costs and adds a potentially expensive ongoing maintenance cost to 
regularly service and maintain the scales to ensure accurate readings.  Weight based programs present
administrative hurdles as well.  Each collection cart must be assigned to a distinct account with 
accurate billing information for the user.   City staff or a contracted 3rd party administrator must 
track weights recorded for each tip.  They must then issue an invoice to the account for the amount 
owed.  They must also track receipts and work to collect the funds.  Unlike a bag based program, 
where the City only invoices a small number of retailers, a weight based program would involve 
servicing thousands of individual accounts.

Recommendation: Based on our analysis of the various forms of pay as you throw programs, staff 
recommends retaining the existing bag based system.  It strongly incentivizes waste reduction and 
recycling, residents are very familiar with it, and the administrative costs to administer it are lower 
than other options.

Conclusion:

The City of Portland has operated a successful solid waste program for many years.  Our residential 
recycling rate is amongst the highest in the ecomaine region and residents have fully embraced 
recycling.  We have opportunities, however, to improve the program in ways that can move our 
recycling rate from its current level of 37% to 50% and beyond.  We also have opportunities to 
improve the environmental performance of our program by eliminating the litter that spills from our 
small, open top recycling bins.  We are pleased to offer our recommendations for program 
improvement to the City Council and look forward to discussion and feedback.



Solid Waste Program Scenarios

Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5
In House T w/carts Contract T w/ carts In house T w/bags In house T w/bags Contract T&R with Carts (off pen)

Annual Operational Costs In house R w/ carts Contract R w/ carts In house R w/carts Contract R w/carts In House T&R as is (on pen)
Budget Line Amount Amount Amount Amount Amount

01-10 (Wages) $660,369 $206,740 $660,369 $429,940 $399,873
01-40 (OT) $47,199 $18,349 $47,199 $32,774 $34,505

02-71 (Uniforms) $9,485 $4,700 $9,485 $7,265 $6,410

20-00 (Admin) $2,000 $2,000 $2,000 $2,000 $2,000

20-20 (Admin) $1,030 $1,030 $1,030 $1,030 $1,030

20-40 (Admin) $1,000 $1,000 $1,000 $1,000 $1,000

35-00 (Contracts) $79,000 $3,304,000 $79,000 $1,604,000 $1,242,000

35-10 (Recruitment) $500 $500 $500 $500 $500

35-15 (ecomaine) $687,375 $687,375 $687,375 $687,375 $687,375

35-60 (Printing) $3,300 $3,300 $3,300 $3,300 $3,300

35-70 (Temp Help) $25,000 $5,000 $25,000 $15,000 $68,200

40-10 (Building Repair) $5,000 $5,000 $5,000 $5,000 $5,000

55-20 (Supplies -bags) $130,870 $130,870 $130,870 $130,870 $130,870

55-50 (1st Aid supplies) $200 $200 $200 $200 $200

55-60 (minor equipment) $13,900 $13,900 $13,900 $13,900 $13,900

55-70 (Office supplies) $1,500 $1,500 $1,500 $1,500 $1,500

63-35 (Stormwater at RRF) $2,646 $2,646 $2,646 $2,646 $2,646
63-41 (Cell Phones) $1,200 $1,200 $1,200 $1,200 $1,200

Operation Cost $1,671,574 $4,389,310 $1,671,574 $2,939,500 $2,601,509

Added Cost to Winter $0 $133,200 $0 $59,200 $74,000

Riverside Recycling (est) $500,000 $500,000 $500,000 $500,000 $500,000

Total  Cost $2,171,574 $5,022,510 $2,171,574 $3,498,700 $3,175,509

PAYT Revenue $1,900,000 $1,900,000 $1,900,000 $1,900,000 $1,900,000

Net Operational Cost $271,574 $3,122,510 $271,574 $1,598,700 $1,275,509  

Equipment Costs

Capital (Truck Purchase) $1,680,000 0 $840,000 $280,000 $280,000  



1 x Cart Purchase $2,325,000 $1,075,000
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