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Portland, Maine !

To: Jon Jennings, City Manager

Yes. Life’s good here.

From: Mike Murray, City Manager’s Office
Copy: Anita LaChance, Deputy City Manager, Brendan T O’Connell, Finance Director

Date: November 12, 2015

RE: PAYT and Solid Waste Collection Alternatives and Cost Estimates

Alternative Pay as You Throw (PAYT) Options i
Staff has been asked to provide data on the feasibility of implementing a PAY'F&mg’r that does not include the use of
PAYT bags purchased by residents. It was suggested that an alternate vat‘% e rate @ stem (VRF} might be preferable
to the emstmg City program There are two types of VRF optlons byf@“ me»or by werg b The current program

program would translate well to a carted collection system as % el %c; n vehicles would
easily be able to see if designated bags were being used. & 3_ . w\@\

communities is a PAYT tag program. Ina PAYT tag p o{o}
manner as PAYT bags. Under this scenario, residents Vjstaii be purchas: h bags of their choice in addition to
purchasing the PAYT tags so there is typically no sigrﬁi"‘ antires gxg}q%tlon in p!asﬁ@fvﬁ%ge With a PAYT tag system the speed
of collection would be reduced and there is also an in sed chance;of error on tﬁ/ driver’s part if he/she is unable to
see the attached tags during the dump; of the cart. Ce%r\nmu leSwﬁsz\Egat%e)PAYT tag program experience an increased
é% and fo‘:ﬁ\f v up with residents when tags were not used

%

volume of administrative work requir@c nd violation‘gy
or were not visible to the driver

-

g "-ht based collection system, where the cart is weighed
%ge to give an approximate weight during the dump; the
most accurate wel%,ls%d“‘ ermined by “fseale attached®aithe tipper unit of a rear loader. The reduced productivity of
P g,
utilizing rear end Joaders forthis type of coﬂg; %r\lanl increase labor costs as crews will be working at a slower rate.
ek ,

Alternative 2 — PAYT by Werght "Sec nd VRﬁfavt{e,rznatwe isa
during the collection process. Autom“’% d»s:d§aé% ‘%55’”

If it is decided to establish a PAYT program that does not include the current method of PAYT bags, such as a
weekly/monthly fee or pay by weight, the following factors need to be considered:

a. Additional staff will be required to process the monthly billing, track past due accounts and provide
customer service — these costs are estimated at $94,100 annually
b. Cost of the monthly billing (materials, postage, lockbox) - $198,250 annually

Additional details on PAYT programs can be found in Appendix B, Appendix C and Appendix D to this memo.




Collection Options & Cost Details — City Operated vs Private Contractor Operated Collections
In addition to the alternative PAYT options presented above this memo also includes cost details for five alternatlve solid
waste and recycling collection options for the City of Portland. These four options include:

A-1: Current City Operated Program
A-2: City Operated Program with Carts for All Residents
A-3: City Operated Program with Carts for Non-Peninsula Residents Only
A-4: Hybrid Model — Contractor Operated Program with Carts for Non-Peninsula Residents Only;
City Operated Program (no carts) on Peninsula
(i

Appendix A of this memo includes a detailed breakdown of the revenues and expe dftu\{‘es for each of these options.

was asked to estimate costs for a fifth option. This option would include’c

collection City wide fully by private contractor. This contract woul%%%%?ﬁ%z@ty an

The estimate is based on the following items which would be included in‘the outsourcedq

ract:
a. 10 year contract term; - xﬁ -
b. Two 64 gallon carts per customer x 25,000 estimated"@c‘f}}‘tome &
c. Staffing costs — fully borne by contractor A‘*
d. Vehicles, fuel and maintenance costs wfuil),g‘borne by contr
e. Data collection, route / performance ehh NCal
f. Customer service — fully handled by and Costs

o g

“the.cost to mu%ci aéT'Iy collecf«* d waste and recycling. Costs that had not
the purchase%f the harfware software, and yearly licensing fees for
get number need to be agéed mto the municipal costs:

data collection. The followmgx

a. Installation of data col $12,000
h. Initial Ilcensmg fee for d $25,000
(of :CO $1,500
d 54,000
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City of Portland
Solid Waste Collection Alternatives and Cost Estimates
A-1 A2 A-3 A-4 A-5
HYBRID - Private Contractor
Current City City Operated City Operated Program for Non-Peninsula Private Contractor
Operated Program Program with Carts Program with Carts with Carts - City Operated with Carts

Budget FY16 for Entire City for Non-Peninsula Only on Peninsula (no Carts}) For Entire City
Net wmsm_._:m From PAYT 1,869,685 1,869,685 1,869,685 1,869,685 1,869,685
Salary & Related Expenses 1,019,263 749,485 749,485 596,088 -
Waste Disposal 690,900 690,900 690,901 690,901 -
Private Contractor - - - 1,400,000 3,200,000
Data Collection Software - 30,500 30,500 - -
Vehicle Related Expenses 259,507 194,634 194,635 113,377 -
QOperating Expenses 1,969,670 1,665,519 1,665,521 2,803,366 3,200,000
Purchase of Carts - 2,500,000 1,500,000 - -
CIP: Trucks 265,000 2,565,000 2,565,000 265,000 -

Total Cash Flow Output 364,985 4,860,834 3,860,836 1,198,681 1,330,315




Bag Revenue Impact if Eliminated

Elimination of PAYT (bags)
Bag Revenue
Cost of Bags
Storage of Bags
Net Loss of Bags
*Increase in Disposal Cost

Cost to the City for Eliminating of Bags

Tax rate $ increase
Tax rate % increase

* Per the Kessler Consulting Report

if we eliminate the Pay-As-You-Go Bags, the report indicates
that the Recycling Rate will drop by 20%. This yields a cost to
the City of $60,983 (865 tons @ $70.50) for disposal cost.

Total Curbside recycling tons are 4,325 @ 20% equals 865 tons.

2,040,185
{167,500)
{3,000)

1,869,685

60,983

1,930,667.50

0.25
1.2%




PAYT Alternative 3 - PAYT by Monthly Fee - Monthly Fee Estimates under each Scenario

Monthly bill based on offset of PAYT Revenue
Monthly bill based on offset of total A-1 cost
Monthly bill based on offset of totai A-2 cost
Monthly bill based on offset of total A-3 cost
Monthly bill based on offset of total A-4 cost

Monthly bill based on offset of total A-5 cost

$ 1,869,685
$ 1,969,670
$ 1,665,519
$ 3,200,000
$ 1,665,521

$ 2,881,167

s
$ 94,100

$ 94,100
$ 94,100
$ 94,100
$ 94,100

$ 94,100

Billing
$ 198,250

$ 198,250
$ 198,250
$ 198,250
$ 198,250

$ 198,250

Total
% 2,162,035

$ 2,262,020
$1,957,869
$ 3,492,350
$1,957,871

$ 3,173,517

Households
25,000

25,000

25,000

25,000

25,000

25,000

Per HH
5 86.48

$ 90.48
$ 78.31
$139.69
$ 7831

$126.94

Per Month
S 7.21

$  7.54
$ 6.53
$ 1164
$ 653

$ 10.58
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Pay As You Throwsi¥

implementing 4
volume-based
solid waste feas

IP This Is part of a series of Fact Sheets
roviding information for communities to help
increase participation in recycling and solid
waste management programs. Each is
designed io improve the success and viabilify
of the specific option described. These Fact
Sheets were developed by Resource Recycling
Systems, Inc. as part of our comprehensive
"Guidebook for Residential Recycling and
Composting Participation Incentives.”

For more information on the guidebook, or to
find out how RRSI can help you with your
community's implementation of variable-rate

fees, please call (734) 996-1361 or e-mail us a
mailto:rrsi@recycle.com | 3

Introduction | Options | Barriers | Implementation | Conclusion

Introduction

Variable-rate fee (VRF) systems, also known as Pay-As-You-Throw (PAYT) programs, encourage
recycling by tying the cost of waste services directly to the amount of trash a resident produces,
Sometimes also referred to as unit pricing systems, variable rate fees may be weight-based or volume-
based. Many commercial establishments served by private haulers pay on a volume basis. By contrast,
most single-family residences in the United States pay a flat fee, although pay-as-you-throw programs
are rapidly increasing in popularity.

Some reasons for selecting a VRF system for residential collection programs include:

http://infohouse.p2ric.org/ref/07/06846/ B - i 10/29/2015




Pay as you throw Page 2 of 8

+ Residents pay for the level of service used.
+ Residents are encouraged to reduce the amount of waste produced,

Many communities use variable rates because many residents see it as more fair than a flat fee,
Combined with free or low cost recycling service, a pay-as-you-throw program can be an effective
way for residents to pay for refuse collection proportionate to their use of the service. When recycling
and composting services cost less for the resident than waste collection, variable rates encourage
higher material diversion rates.

Variable Rate System Options

There are two major types of variable rate fee systems. The most common are volume-based systems
in which residents pay more depending on how many and what size of bags or cans of garbage they
set out each week. Weight-based systems require scales to measure how many pounds of waste
residents set out each week.

Volume-Based Variable Rates for Cans & Bags.

Volume-based variable rate may be based on:

+ The number or size of cans used. Residents are given standardized can or cart sizes depending
on their intended usage level. They also may "subscribe" to one or multiple container collection
service,

* The number of bags or tags used. Residents may buy specially-marked bags or tags from
municipal offices as they need them. Tags are usually brightly-colored adhesive-backed stickers
that residents place on their own trash bag, The bags are usually color-coded or imprinted to
distinguish them from other bags.

Cans st. Bags n

Some communities have found that can systems are better than bag/tag systems because:

* A communify can charge a graduated fee that discourages residents from using more than
one or two cans,

o Communities can consolidate solid waste collection and disposal into one monthly bill,

Many communities include these charges on water or sewage bills, which saves printing

and postage costs.

Residents seem to prefer can systems, probably because they don't have to buy new

materials to participate,

Standardized cans improve aesthetics,

Once the system is in place, the revenue stream is relatively stable, compared to bag and

tag systems.

» Communities can purchase cans or carts compatible with automatic-loading equipment,
reducing the chance of injury to workers,

 Containets are reusable and are less vulnerable to destruction by animals than bags.

-]

-4

-}

http:/finfohouse.p2ric.org/ref/07/06846/ 10/29/2015
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Communities that use a bag or tag system report that advantages over a can system
include:

° Lower start-up costs,

* More freedom and flexibility in changing level of service.
¢ No billing system required.

¢ Easier to understand.

Residents with volume-based systems sometimes become experts at compacting waste,
also known as the "stomp factor." For some families the purchase of a trash compactor
may be economical.

Over-compaction, however, makes programs less effective and may place collection staff
at risk if they are required to [ift heavy bags or cans without assistance. For this reason,
many communities place a 50- or 60-pound limit on individual bags or cans,

Weight-Based Fees

In the past few years there has been growing interest in weight-based residential rate systems.
Advantages of the weight-based rate systems over volume-based systems include:

* Results are more immediate and precise. For either can or bag systems, customers must reduce
their waste by an entire can or bag to see any savings,

* Residents are not tied to pre-set levels, For both can and bag systems, customers at the lowest
subscription level may not be able to opt for lower service levels, even if they only fill up half a
bag or can.

* Residents do not benefit from over-compacting their waste.

The primary disadvantages for the weight-based system is that it is relatively untested, and costly to
administer. More precise billing may outweigh these costs, but these systems have not been widely
implemented,

Potential Barriers

There are three main barriers to variable rate fec systems:

+ Illegal dumping
+ Unpredictable revenues
* Administrative complexity.

Hlegal Dumping

In some areas, pay-as-you-throw programs may result in the illegal use of commercial
and industrial dumpsters and littering, Education and promotion programs must be
designed to make it easy for people to understand how to use the variable-rate fees prior
to implementation, and to discourage illegal dumping and littering. Communities are also
encouraged to pass a no-burn regulation, Many businesses react by placing locks on their

http:/finfohouse.p2ric.org/ref/07/06846/ ﬁ 3 10/29/2015
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dumpsters to discourage illegal dumping. Most communities that experience itlegal
dumping report that occurrences taper off after the first few months of program operation.

Predicting Revenues

Variable-rate fee revenues can be unpredictable, particularly for bag or tag systems and
weight-based systems. In addition, as the program successfully encourages people to
reduce their garbage bills by recycling, composting, and reducing waste, revenues will
also decrease. To make sure that the revenues are high enough to support recycling,
composting and trash removal programs, communities must carefully plan for the system.
Estimates of how much recycling and compostmg can be achieved and how much more
garbage can be diverted must be made so that fees will be sure to cover all services.

Administrative Complexity

Implementation and administration of a variable-rate fee program can be complex and
confusing. Extensive planning is necessary to reduce unnecessary program complemty
For example, if your community must develop a blllmg system, adoption of unit pricing
will be much more complex than if the garbage service charges can simply be added to
water or other utlhty bills already being distributed to residents, A comprehensive
outreach campaign is key to helping municipal officials and residents adopt a successful
program. Communities with successful pay-as-you-throw programs have discovered that
educating the community throughout the planning process greatly enhances the
acceptance of the new system. It is critical that citizens understand the new costs and
savings associated with these systems,

Implementation

Under a variable-rate fee system, residents are charged for disposal based on the weight or volume of
waste they put at the curb, In order to implement a variable-rate or unit-based fee, you should
determine:

+ If the program is feasible given current waste hauling arrangements and available
service providers.

* How much it will cost; and

» How accepting the community will be to a program at this time,

In addition, educating residents about the use and beniaﬁts of the program is necessary to make sure
the program is successfully adopted. The following s1x step program is designed to lead you through
this process,

Step One - Review Current Hauler Arrangements

The first step is to review the waste hauling sysfem arrangements in your community.
Answers to these questions will help you determine:

http://infohouse.p2ric.org/ref/07/06846/ 3 ? 10/29/2015
-y,
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* Ifa variable rate fee is possible for your community,
* Whether a bag, can, or weight-based system is right for your community; and
* an appropriate time line for implementation,

In areas where haulers will implement and enforce a variable-rate fee program, they must
support it, If a hauler representative is not included in your planning process, think about
inviting one to join if your answers to these questions indicate that hauler support for the
project may be necessary for its successful implementation.

Who Collects Solid Waste?
The first step is to identify who currently provides solid waste collection in your area,
Who Pays for the Service?

The more control the municipality has over the waste haufing in their community, the
more flexibility they have in implementing a pay-as-you-throw program. Some
communities provide garbage collection service for residents and even some commercial
businesses, Other communities grant a contract for waste collection for all residents.
Costs for these services are usually covered through the municipality's general fund or are
included with water or sewer charges on a regular bill. Residents in some communities
contract with private haulers for théir individual garbage removal service, and pay the
hauler directly. You will need to know who pays for the residential solid waste disposal
in your community and also how are the fees are collected.

Are Waste Collectors Willing to Participate in a Volume-Based Systen?

If the community provides collection service, there is probably a lot of flexibility in
changing to a variable-rate fee. If the community contracts with a hauler to provide
service, the community still has the flexibility to change the system. [t may have to wait,
however, until the waste collection contract comes up for renewal, That's okay - you can
still probably use all the time to plan . If residents pay for collection services individually,
the hauler's cooperation is absolutely necessary to implementing a vatiable-rate fee. Tn
this case, the haulers' choices would also indicate strongly what type is feasible (can-
based, bag-based, tag-based, or weight-based VREF).

Step Two - Compare Estimated Service Costs

The next step is to determine how much it will cost to implement each type of variable
rate fee system, and then to decide which is most cost-effective for the community. In
your calculations you will need to be mindful of some of the following considerations:

* Some variable-rate programs have relatively high start-up costs, but Iower annual
maintenance costs, For example, a can-based system requires that all residents
receive trash containers before the program starts. However, most can-based
systems only have a 10-20% can replacement rate per year. In contrast, bag
systems require the purchase of bags for each household for each week. The costs
for bags are lower than the cost for cans, but bag costs won't decrease over time.

http://infohouse.p2ric.org/ref/07/06846/ B § 10/29/2015
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» You will need to determine the service costs associated with each of the systems
over a ten-year period including all estimations of equipment costs, administration
costs, and operating and disposal costs for tag-based systems, bag-based systems,
can-based systems, and weight-based systems.

* You will probably want to include other program costs into the fee structure. For
example, your recycling and composting programs will probably be funded from
the revenues from your variable-rate fees, as well as any education or household
hazardous waste collection programs.

* Many communities are so successful in their efforts to reduce waste that income
drops suddenly over the first couple of years, To avoid having to increase costs
dramatically, estimate costs for all of waste related programs for Years 1, S, and
10. Depending on your goals and your expectations for success, you may want to
set fees so that they will pay for all services in Year 5.

* For can systems you may also want to charge more for the second can per
household than for the first, more for the third than for the second, and still more
for the fourth can than for the third to encourage residents to reduce their number
of cans.

Resource Recycling Systems, Inc. has several comprehensive worksheets available to
assist in the calculation of service costs and to help determine fees, For more information,
contact us at (734) 996-1361 or by e-mail at nsi@recycle.com.

Step 3 - Select a Variable-Rate Fee System

In addition fo current hauler arrangements and cost-effectiveness, your selection of a
unit-based system also depends on the types of containers currently used by residents.
Typically, most single-family residents use plastic garbage bags or garbage cans for
waste removal, Multi-family residents who live in apartments with small numbers of
units per building frequently use thirty- to ninety-gallon cans for storage. Residents of
larger apartment complexes usually place their waste in dumpsters. Based on the
information you have compared in estimating your service costs, what variable rate fee is
best? But before you finalize your choice based on the numbers, you should ask whether
it is really the best system for the majority of residents in your community. You will also
need to determine if special ordinances need to be passed based on your current situation
and/or if local solid waste millages need adjusting to reflect system changes. Once you
have finalized your choice, proceed to Step 4.

Step 4 - Make arrangements with haulers.

Once a decision has been made, you should contact the hauler or haulers that will run the
program. The haulers will also help determine what types and sizes of bags, tags, or cans
are best, and what other equipment is necessary. Finally, your implementation timeline
should be updated to incorporate time for service negotiations, contract changes and/or
ordinance implementation,

Step 5 - Educate residents.

http://infohouse.p2ric.org/ref/07/06846/ 8 . @ 10/29/2015
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Public education for a pay-as-you-throw program should begin before program design is
even finalized. Here are a number of points to look out for that may help residents adopt
ihe system more easily:

AIf residents are not used to paying directly for solid waste service, the concept of
the garbage bill will have to be introduced. There will be an adjustment period
while residents get used to and accept the change.

ABecause many residents find a variable rate to be more fair and equitable than a
flat-fee system, emphasizing that they will only pay for what they throw away will
probably be effective. However, some residents will resist these changes.
Educational messages should explain both the benefits and costs to different types
of residents,

AAll recovery options that residents may use at no charge such as recycling and
composting programs should be heavily promoted at the same time as the pay-as-
you-throw program: is introduced.

AFor can systems, it is necessary to clearly identify the process by which residents
trade in their cans for smaller sizes as they reduce waste.

AFor bag or tag systems, it is necessary to identify where residents can obtain bags
or tags. Making bags or tags available at many convenient locations such as
grocery stores will also help residents accept the program, and many grocery stores
will willingly carry the bags or tags for no charge or a small charge because
residents need them,

SFor weight-based systems, it is necessary to clearly identify how users should
attach scannable labels to their waste cans,

MFor both volume-based can and weight-based systems, educational efforts should
include an explanation of resident’s trash bills,

It is important that residents understand the way their community's variable-rate fee
program works through a pervasive promotion/education campaign, You will probably
also come up with community-specific factors that will require additional education
support as you go through the process.

Step 6 - Program start-up and implementation.

Your plans should include all the steps necessary to implement a pay-as-you-throw
program. Tasks that should be included are:

& Purchase of all equipment necessary, including cans, weighing scales and
stocks of bags or tags.

& Distribution of cans or weight-scanning labels to residents or bags and
tags to distribution points,

& Billing system development for volume-based can or weight systems,
A Education materials development and distribution
A Ongoing data tracking to monitor your progress.

A Ongoing feedback to community and educational efforts.

http://infohouse.p2ric.org/ref/07/06846/ 10/29/2015
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& Revisit program progress and possible adjustments to the system.

Conclusion

Programs across the country are achieving tremendous results with ambitious matetial recovery
programs. Recovery levels of 35%, 40%, and even 50% are being achieved in communities which
have implemented a range of supporting programs, including incentives and regulations, While it is
virtually impossible to recycle or compost the entire waste stream, many communities are discovering
that efforts at waste prevention, reuse, composting and recycling can pay off.

This Fact Sheet is only a brief overview of how to get started with a variable-rate system for your
community. For more information on the "Guidebook for Residential Recycling and Composting
Participation Incentives" or to find out how RRSI can help you with your communities
implementation of variable-rate fees, please call (734) 996-1361 or e-mail us at trsi@recyele.com.

Introduction | Options | Barriers | Implementation | Conclusion

recycle.com

Resource Recycling Systems, Inc.

416 Longshore Dr., Ann Arbor, MI 48105
Phone: (734) 996-1361, Fax: (734) 996-5595
http://www.recycle.comv/index.htmt
1sif@recycle.com

Reposted with permission,

http://infohouse.p2ric.org/ref/07/06846/ 10/29/2015
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Wastes - Resource Conservation - Conservation Tools -
PayrefgeYimuHdrerOMastes Resource Conservation  Pay-As-You-Throw Toples Volume- vs.

Welght-Based Programs

Voluime- vs., Weight-Based Prggram§ ——

Communities considering pay-as-you-throw must determine
whether they will charge residents for waste management
services based on the volume or weight of their trash. The two Billing i

program types have very different design and equipment i« Container Options i
requirements, ;o Consensus Building (Galning Public |
! and Polltical Support)

. Education and Outreach
Most communities charge residents by volume, using elther bags Enforcement
or cans (or tags or stickers Indicating specific can or bag sizes) ! ﬁloal ?g:::lﬂg ion (DUMDI
as thelr program's unit of measure. A small number of Bfr%?ng)vers on (Dumping,
communities are trying weight-based programs, under which Legal Issues (Ordlnances)
collection crews measure at the curb the amount of waste a Monitoring and Evaluation
household sets out for coltection. Solid waste planners need to Apartment/Multi-Famlly Houslng .

. Pilot Programs

decide which approach to use, based on overall program goals,

Pricing Systems
budget constraints, and other factors,

Other Topics
Implementation Timeline
Administration and Staffing

. 4 5 08

* & "8

Rate Structure Design
Recycling and Cther
Compiementary Programs
Resuits

Scheduling Issues

. Special Populaticns
Under a volume-based system, residents are charged for waste Volume- vs, Weight-Based

collection based on the number and size of waste_containers that ! Programs i
for waste collection (usually through direct billing) based on the number of bags or cans set out at the
curb. Others require their residents to purchase special trash bags, tags, or stickers that include the
cost of waste collection in the purchase price. Communities basing thelr programs on trash volumes

typically select a rate structure desian that includes onhe of these two options,

Volume-based systems tend to be slgnificantly less expensive to set up, operate, and administer than
weight-based programs. In some communities, simple programs using bags, tags, or stickers have
been implemented without requiring a large number of waste management changes or incurring major
new expenses. As a result, the vast majority of pay-as-you-throw (PAYT) programs currently are based
on volume,

. ® & & & 8 9

Volume-based programs

One potential disadvantage of volume-based programs is trash compaction. Since residents pay based
on the size of their containers, there is a temptation to try to fit as much trash as possible into each
bag or can. This can make the task of picking up trash harder for collection crews. It also may reduce
the waste reduction Incentive for residents. To address this, many citles and towns have placed a
weight limit per bag or can and enforce this limit during curbside collections.

Weight-based programs

Under welght-based systems, waste is weighed at the curb and residents are billed for
collection and disposal by the pound. Depending on the equipment used, the program
can either require residents to use standard, municipally supplied cans or allow them to

hitp://archive.epa.gov/wastes/conserve/tools/payt/web/html/top20.html 10/29/2015
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continue using their own cans. Weight-based systems offer the most direct incentive to
reduce waste: every pound of trash that residents prevent, recycle, or compost results
in divect savings. In addition, residents often easily understand this type of system and perceive it as
fair,

Weight-based systems tend to be more expensive to Implement and operate than & volume-based
approach, Special equipment is required, including truck-rmounted scales for weighing waste and some
type of system (for example, bar-coding on waste cans) for recording this information and entering It
into a computer, Residents then need to be billed for this service, which may increase a municlpality's

staffing needs.

As a result, very few communities have fully implermented weight-based PAYT systems. Currently,
however, innovations in equipment to weigh and record data are beginning to make these systems
more feasible for some communities. For example, bar codes or radio-frequency identification tags are
declining in price, scales can welgh cans on an incline or in motion, and computerized data collection
and billing systems have been improved.

http://archive.epa.gov/iwastes/conserve/tools/payt/web/htmi/top20.html 10/29/2015
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R@XWAQ’G- OVastes  Resource Conservation Pay-As-You-Throw Topics
inlstration and Staffing
Administration and Staffing

Other Topics

Communities implementing pay-as-you-throw need to consider
whether their new program will change their staffing and

administrative needs in any way. Some communities will be able

to adopt the new program using existing employeses and
resources. Others may have to implement new accounting
systems or add staff to handle the changes.

Planners often begin by carefully assessing the resources they
will need to administer pay-as-you-throw (PAYT). Depending
upon the scope of the new program, some municipalitias will
need to make few changes in the way they administer their solid
waste collection services. For example, many smaller
communities often rely an overtime hours from existing
employees to Implement the new program.

In some cases, switching to PAYT can result in administrative
cost savings. Typically, communities are already performing
many of the tasks needed to Implement the new program (for
example, public education and outreach). Planners can take the
opportunity te introduce new, more efficlent work patterns in
these areas.

In other communities, new administrative and accounting systems may be required,
along with the staff to handfe changes in billing, tracking costs and revenues, managing
operations, and maintaining customer relations. Some larger communities, or those
planning more complicated PAYT systerns, have found it worthwhile to hire analytical,
financial, and customer service staff to handle both the transitional and ongoing
requirements of the program. Additional temporary staff and outside expertise have

helped to ease the implementation of PAYT In some cases.

Implementation Thmeline
Administration and Staffing
Billing

Container Options
Consensus Bullding {Gainlng Public
and Political Support)
Education and Outreach
Enforcement

Goal Setting

lilegal Diverslon (Dumping,
Burning)

Legal Issues (Ordinances)
Monitoring and Evaluation
Apartrment/Multi-Family Housing
Pilot Programs

Pricing Systems

Rate Structure Design
Recycling and Other
Complementary Programs
Resuits

Scheduling Issues

Special Populations
Volume- vs, Welght-Based

Programs

Transforming a solid waste agency inte an sfficlent team capable of handling its new responsibilities

requires:

¢ Anticipating the level of expertise that will be necessary, both for program implementation and

ongoing operation,

e Glving funding priority to areas that present the greatest opportunity for savings or pose the

greatest risk of financial problems.

+ Meeting short-term needs during the transition with temporary help, rather than locking into a
tevel of employment that may prove excessive in the long run.

http:/farchive.epa.gov/wastes/conserve/tools/payt/web/html/top 1. html
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Planners often break down any needed administrative changes into a series of steps with clear
objectives for each. Communities Instituting PAYT typically recommend that these changes be
scheduled to take place 3 to 6 months before program implementation.

The first step is to define the new responsibilities for the established program. These can include public

education and outreach, customer service, operation of complementary proarams, monitoting and
evaluation, enforcement, establishing a rate structure for the program, and billing fo collect revenues,
Communities with PAYT usually try to assemble an administrative team with the required expertise,

changing staff members’ responsibilities as needed.
Managing these new functions requires the agency to have expertise in:

¢ Economics. Agency staff will need to develop thelr rate structure based on forecasts of
revenues, costs, and the use of complementary programs.

¢ Financial and logistical management. Planners will need to bill househoids or collect
revenues from the sale of bags, tags, or stickers, They also will need to manage cash reserves
and debt and develop a distribution system for the program’s containers.

¢ Public relatlons. An education and outreach effort will be needed. This Includes interaction
with the general public, as well as local interest groups, elected officials, and the news media.
Customer service representatives may also be needed to field questions from residents.

In particular, communitles implementing PAYT will need to consider how they will administer their rate
structure design, Administrative staff will be operating a revenue recovery system that will need to pay
(pattially or entirely) for the work of the solid waste agency, rather than simply spending the agency’s
budget. This brings additional responsibllity for proper pricing and ongoing management of the
program’s finances.

Container choices also may affect the level of administrative and staffing changes required, For
example, the potential time and costs assoclated with administering a bag-based program (under
which the bags may be sold directly to residents through retailers or at municipal offices) may be less
significant than a subscription can program requiring planners to bill residents for trash services. There
are tradeoffs with any option, however: bag-based programs often require staff time to purchase,
store, and sell bags directly or to work with retallers that will be selling them.

Finally, communities with PAYT often recommend that planners prepare existing administrative staff for
the changes that will take place under this waste management approach. Emphasizing the positive
aspects of the new program can be a good strategy. For solid waste agencies, PAYT involves a
reorientation away from traditional collection and disposal services, In its place, the emphasis will be
on environmentally preferable practices, including waste prevention, recycling, and composting. The
new program also may offer employees opportunities for staff tralning and development In new areas,
such as public relations, financing, and education and outreach.

Additional Resources

For answers to questions about staffing and administration issues, visit administration and staffing in
the Frequent Questions section of this Web site.

http://archive.epa.gov/wastes/conserve/tools/payt/web/himl/top1 html 10/29/2015
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Section 1 Introduction

In November 2014, the City of Portland engaged Kessler Consulting, Inc. (KCl) to conduct an evaluation of
Portland’s recycling and solid waste collection services. KCI’s work entailed the following:

e Compilation of available records and data regarding current recycling and solid waste services
infrastructure, operations and finances.

e Limited field observation of curbside services to assess potential opportunities to improve efficiency.

e Evaluation of three collection service alternatives:
o Switching curbside recycling to standardized roll carts.
o Switching curbside recycling to collection in plastic bags in all or part of the City.
o Implementing residential curbside organics collection for food scraps and yard waste.

o Assessment of the advantages and disadvantages of privatizing all or part of the City’s curbside collection
service.

This document presents the results of KCI’s evaluation and analysis.

The project scope was limited to Portland’s curbside collection services. The City’s Riverside Recycling Center and
Island collection operations were not included.

Note on format of report: This report is laid out in landscape and large font bulleted text in order to improve
readability.
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Section 2 Summary of Results and Recommendations

This project assessed Portland’s existing curbside recycling and MSW collection services and evaluated three
potential alternatives for changing the services provided.

1. Cart-based single stream recycling (SSR) is widely acknowledged to be the most effective and efficient way
to maximize residential recycling rates.

2. Source separated organics (SSO) collection is an emerging practice in the U.S. being adopted by
communities seeking to further maximize recovery and provide comprehensive service to their customers.

3. Collection of recyclables in plastic bags is practiced by a small number of jurisdictions in the U.S. While bags
can improve collection efficiency, they can be less convenient than carts, do not achieve comparable
recovery rates, and pose a significant operational challenge to recycling facilities where recyclables must be
debagged prior to sorting and processing. The Ecomaine Materials Recovery Facility (MRF) would require
substantial capital investment to accommodate bagged recyclables. Consequently, KCI does not
recommend further consideration of this alternative.

The project also considered advantages and disadvantages of privatizing the City’s curbside collection service.
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Portland, Maine Evaluation of Recycling and Solid Waste Collection Services Section 2 — Summary

2.1 Summary of Key Findings

Assessment of Current Operations:

Collection Employees Lack Adequate Facilities: the current facility off Congress Street lacks adequate
sanitary facilities, lockers, or wash facilities for employees.

e Current Collection Operations Are Productive for Manual Rear-load Service: Based on limited observation,
City crews were productive for a manual rear-load collection program.

e Collection Trucks Have Limited Capacity to Complete Their Routes: Trucks are at or exceed their maximum
payloads in order to complete their routes in a single load.

e The Task-based Incentive System May Compromise Safety: It appears that the task-based system
encourages fast-paced work that may be compromising worker health and safety. A number of
opportunities to reduce risk of physical injury and property damage were observed.

e High Recycling Participation: Participation in the recycling service is very high (in excess of 90%), which is
likely due to the PAYT-based incentive to reduce blue bag usage.

e Current Recycling Bins Are Not Large Enough: Numerous recycling bins placed out for collection were
overflowing with excess recyclables, which negatively impacts operations and creates litter.
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Portland, Maine Evaluation of Recycling and Solid Waste Collection Services Section 2 — Summary

e Lack of Consistent Recycling Bins: Customer-provided bins do not conform to standard specification (size,
strength, and rigidity) which can make it more difficult for collection crews to service them.

e Organics Collection is Already Available: Citywide it appears that approximately 10% of households already
subscribe and pay for SSO collection.

Operational Analysis of Alternatives

Cart-based SSR Collection:
e (Carts (when compared to bins) provide more capacity, hold larger items, enable
a neater street appearance on collection days, keep recyclables dry in

inclement weather, and the integrated wheels improve convenience and ease
of use.

e 64-gallon cart size is appropriate for weekly collection — larger 95-gallon carts
may be too large for some urban settings.

e Semi-automated side loaders provide the flexibility to collect productively in

variety of neighborhoods.

Residential SSO Collection:

e |nnovative communities are piloting and implementing SSO collection.

e Private service is available in Portland and an estimated 10% of households already subscribe.
e Well-functioning programs can increase a community’s overall diversion rate by 15 to 20%.
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Portland, Maine Evaluation of Recycling and Solid Waste Collection Services Section 2 — Summary

Because SSO collection is an emerging trend with limited history, conducting a pilot is irr
program design and evaluate impacts.

Residents should be provided with both kitchen bins and curbside carts to help
encourage participation and address concerns about separating food waste.

Extensive public outreach and education and technical assistance is necessary to

support successful implementation.
SSO removes most putrescible waste from MSW and makes it possible to reduce
MSW collection frequency to every other week.

Public versus Privatized Collection Service:

Based on the metrics available to KCI, Portland’s existing collection services operate within expected ranges
of efficiency and productivity for a two-person rear load truck operation (route size, stops per hour, and
tons per crew hour).

The City-based operations has the capacity to implement operational improvements and new service
alternatives if City is able to finance new equipment.

Privatization of collection services would likely reduce the City’s costs through a reduction in work force
and operational supervisory staff. However the City would lose ability to directly control quality of service,
responsiveness to customers, and oversight of safety and environmental compliance.

Any privatization initiative would need to carefully consider the complexities given the diversity of services
that would be impacted, e.g., Island collection, bulky waste collection, and snow plowing.

Semi-automated Side Loader Trucks:

Cart-based collection requires trucks equipped to lift carts.
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Portland, Maine Evaluation of Recycling and Solid Waste Collection Services Section 2 — Summary

e Portland’s Monday, Tuesday and Friday routes are well-suited
for automated collection with one-person crews. Wednesday
and Thursday routes are suited for either automated or semi-
automated collection with one- or two-person crews.

e These trucks provide a single vehicle capable of collecting both
carts and bagged refuse, enable one-person crews to provide
cart-based collection, reduce the walking and lifting effort

required of collection crew workers, and allow helpers to ride in

the cab when two person crews are needed.

Information Technology for Collection Operations:

e Trucks equipped with GPS and on-board monitoring systems improve supervisors’ “line of sight” in order to
utilize resources more effectively and enhance safety.

e Radio Frequency ldentification Device (RFID) enabled carts and trucks equipped with RFID readers provide
information on operations, services provided, and set-out rates keyed to each customer.

e When integrated this package of information technologies provide a wealth of data to improve collection
efficiency, verify service, customize targeted outreach and education, manage assets, and optimize
collection routes.

Staff Training and Safety:

e Several health and safety issues were noted during field observations that suggest aspects of the City’s
employee training and safety program need to be improved.
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Portland, Maine Evaluation of Recycling and Solid Waste Collection Services Section 2 — Summary

Incentive System:

e The task system by itself can encourage unsafe behaviors and poor quality of service in order to complete
routes as quickly as possible.

e Incentive systems that rely on, or at least incorporate, other forms of recognition and financial reward can
help motivate the desired balance of efficiency, quality of service and safety.

Financial Analysis of Collection Scenarios

KCI conducted an operational and financial analysis of four curbside recycling and MSW collection scenarios:

Current Recycling and MSW Services

Improved Current Recycling and MSW Services

Cart-based Single Stream Recycling (SSR) and Current MSW Collection

Cart-based SSR and Source Separated Organics (SSO) and Reduced Frequency MSW Collection

For modeling purposes, it was assumed that any changes would be implemented in FY2017. Table 1 (see page 8)
summarizes the estimated first year (FY2017) financials as well as a 10-year future projection.

Based on the modeling assumptions and cost factors, switching to cart-based SSR collection would be less costly
than the current services primarily due to reduced labor costs and tipping fees. However, including the
annualized capital costs for more expensive collection trucks and the recycling carts associated with SSD makes
the annual cost of SSR greater.

If the City were to increase PAYT fees to help cover the cost of expanded collection services (i.e., cart-based SSR
and SSO), a one-time 25% increase is projected to be sufficient to make the cost less than the current service as
shown in Table 2 (see page 9).
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Portland, Maine

Evaluation of Recycling and Solid Waste Collection Services

Section 2 — Summary

Table 1: Projected Financials of Collection Scenarios

Current Improved Cart-based Cart-based
Service Current Service SSR SSR & SSO
FY2017:
Total Revenue $1,958,000 $1,958,000 $1,719,900 $1,343,900
Total Operating Expenses $3,531,900 $3,424,200 $3,172,900 $3,040,700
Net Annual Cost $1,573,900 $1,466,200 $1,453,000 $1,696,800
Total Capital Purchases $1,464,500 $1,687,300 $2,899,900 $4,152,800
Annualized Capital Expenses $275,100 $317,000 $501,000 $696,100
Net Annual & Annualized Capital Cost $1,849,000 $1,783,200 $1,954,000 $2,392,900
FY2017 - FY2026:
Net Annual Cost:
Net Present Cost $16,495,000 $15,439,000 $15,185,000 $17,378,000
NPC Per Ton $133 $125 $123 $140
Netl\?:t":rae'si‘n‘:"c':;:"zed Capital Cost: $18,871,000 $18,176,000 $19,383,000 $23,143,000
NPC Per Ton $152 S147 $156 $187
Projected FY2017 Net Annual Cost
$3,000,000
$2,500,000 92,392,300
$2,000,000 $1,849,000 i $1,696,3
$1,573, $1,466,2! $1,453,
$1,500,000
$1,000,000
$500,000
$0

Current Service

W Net Annual Cost

Improved Service

Carted SSR

m Net Annual & Annualized Capital Cost

Carted SSR & SSO
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Portland, Maine Evaluation of Recycling and Solid Waste Collection Services Section 2 — Summary

Table 2: Financial Impact of a 25% Increase in PAYT Bag Fees for Cart-based Scenarios

Current Improved Cart-based Cart-based
Service Current Service SSR SSR & SSO
FY2017:
Total Revenue $1,958,000 $1,958,000 $2,048,400 $1,578,400
Total Operating Expenses $3,531,900 $3,424,200 $3,172,900 $3,040,700
Net Annual Cost $1,573,900 $1,466,200 $1,124,500 $1,462,300
Total Capital Purchases $1,464,500 $1,687,300 $2,899,900 $4,152,800
Annualized Capital Expenses $275,100 $317,000 $501,000 $696,100
Net Annual & Annualized Capital Cost $1,849,000 $1,783,200 $1,625,500 $2,158,400
FY2017 - FY2026:
Net Annual Cost:
Net Present Cost $16,495,000 $15,439,000 $12,234,000 $15,272,000
NPC Per Ton $133 $125 S99 $123
Netl\?:t":rae'si‘n':"c';‘;:"z“ Capital Cost: $18,871,000 $18,176,000 $16,432,000 $21,037,000
NPC Per Ton $152 S147 $133 S170
Projected FY2017 Net Annual Cost
$2,500,000
$2,158,400
$2,000,000 $1,849,000 41,783,200
$1,573,9008 $1,625,500
| $1,466,2 $1,462,3
$1,500,000
$1,124,5
$1,000,000
$500,000
30
Current Service  Improved Service Carted SSR Carted SSR & SSO
H Net Annual Cost m Net Annual Cost with Annualized Capital
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Portland, Maine Evaluation of Recycling and Solid Waste Collection Services Section 2 — Summary

2.2 Summary of Key Recommendations

Upgrade Employee Facilities:
e Upgrade employee facilities to provide at a minimum adequate sanitary and locker facilities and preferably

also including employee break and meeting rooms to improve working conditions.

Switch to Cart-based Recycling Collection:
e Portland should convert its curbside single stream recycling to 64-gallon carts while retaining weekly

collection frequency.
e Conversion to cart-based collection service should include state-of-the-art information technology: RFID-

tagged carts and truck equipped and RFID readers.
e To offset the capital costs associated with cart-based SSR the City should consider a one-time increase in

the PAYT bag cost.

Conduct SSO Collection Pilot:
e A one-year SSO collection pilot program in two sections of the City would provide information needed to

further evaluate operational and financial feasibility.
e Based on results of the pilot, the City may then decide to design and implement city-wide SSO collection.

Switch to Semi-automated Side-load Trucks:
e Conduct field tests with various types of semi-automated side loaders (SASLs) to confirm ability to operate

in automated and semi-automated manner in the operationally diverse Portland neighborhoods.
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Portland, Maine Evaluation of Recycling and Solid Waste Collection Services Section 2 — Summary

e |[f results are positive, the City should consider converting its fleet to SASLs capable of performing both
recycling and MSW collection services. The City should also consider retaining one of its current trucks to
service difficult-to-collect areas such as dead-ends and very narrow streets.

Switch to Larger Capacity Trucks:
e While keeping within the constraints to operate in Portland’s denser neighborhoods, slightly larger trucks
will provide buffer capacity to enable crews to finish their routes in one load.

Incorporate Information Technologies Into Collection Services:
e Portland should incorporate Automatic Vehicle Location (AVL) technology in specifications for new trucks
and consider retrofitting existing trucks.
e |f and when cart-based collection is implemented for SSR or SSO, carts should include RFID tags and
collection trucks should be equipped with RFID readers in order to provide program statistics, assist with

customer service, support operational improvements, and manage cart assets.

Staff Training and Safety:
e A more complete review should be undertaken to ensure that all aspects of the City’s training and safety
program are in place and functioning properly, including, but not limited to:
New employee screening and training.
Regularly scheduled safety meetings.
Recognition program to reward safe practices.
Vehicle safety training specific to each vehicle type.
On-the-job “tailgate talks” to review work safety procedures.

O

(©)

o
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Portland, Maine Evaluation of Recycling and Solid Waste Collection Services Section 2 — Summary

o Incident reporting and investigation.
o Policy enforcement such as a repeat offender program and progressive discipline policy.

Incentive System:

e The City should consider developing a more comprehensive incentive system that recognizes and rewards
other aspects of worker performance such as:

Improving safety.

Creativity that results in new and innovative procedures.

Excellent customer service.

(@)

Positive attitudes and being a team player.

(@)

Mentoring new employees.

(@)

Privatization:

e KCIl does not perceive a compelling reason to privatize from an operational or cost of service perspective.
Efforts should be made to improve current operations and implement new services with City-operated
collection, unless the City lacks the financial capacity to capitalize new service in which case privatization
may be worth further consideration.

e If the City wants to pursue privatization, KCl recommends that a more in-depth analysis be conducted to
identify impacts not only on collection operations, but also consider the needs of displaced workers,
disposition of surplus equipment, and the impacts on Public Service administration, Fleet, Human
Resource, and union labor agreements. The analysis should also include a survey of jurisdictions with
privatized collection service to determine the cost and quality of service.
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Portland, Maine Evaluation of Recycling and Solid Waste Collection Services Section 2 — Summary

2.3 Possible Next Steps

If the Portland were to move forward with converting to carted SSR and potentially adding SSO, a number of work
tasks would need to be completed. Following is an outline of some of the steps and possible time table for such
implementation with a goal of new services starting in FY2017. Given the level of work effort entailed it unlikely
that new services could be implemented before that time.

Gather information: customer & route counts, set out rates 2015Q2-Q3
Conduct customer and route counts and measure recycling set-out rates 2015Q2-Q3
Conduct recycling and waste characterization studies 2015Q2-Q3
Evaluate and determine whether or not to privatize collection services 2015Q2-Q3
Upgrade employee facilities 2015Q3-Q4
Implement changes in the safety and training system and incentive program 2015Q3-Q4
Conduct field trials of SASL on selected Portland collection routes 2015 Q3
Conduct SSO collection pilot 2015Q3-Q4
Develop specifications and procurement documents 2015 Q4
Initiate procurement of carted SSR carts and collection vehicles 2015 Q4
Develop operations plans, e.g., routes and schedules 2016 Q1
Develop an outreach and education plan and program materials 2016 Q1
Distribute SSR carts and initiate outreach and education program 2016 Q2
Initiate carted SSR collection service 2016 Q3
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Section 3 Description of Existing Curbside Collection
Services

3.1 Profile of Services

Customers:
e All residential single family and a large number of multi-family buildings and municipal buildings.
e An estimated 14,200 single family customers and 1,700 multi-family and municipal buildings served.

Curbside Services Provided by City Crews:

e Weekly curbside collection of recyclables and MSW.
e Seasonal curbside collection of leaves and Christmas trees.
e On-call curbside collection of properly tagged bulky waste.

Recycling Collection Method:

e C(Citizens place all recyclables out for collection in City & resident-provided bins and bags.
e Recyclables are collected “single stream” with all containers and paper mixed together.

MSW Collection Method:
e Portland has pay-as-you-throw (PAYT) collection.

e City crews only collect MSW placed in official blue bags.
e Residents buy blue bags at various retail outlets.
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Portland, Maine Evaluation of Recycling and Solid Waste Collection Services Section 3 — Existing Service

e A 15-gallon blue bag costs $1.00; a 30-gallon blue bag costs $2.00.

3.2 Unique Characteristics of Portland Collection Services

Diversity: Portland is characterized by diverse neighborhoods and street patterns:
e Dense, multi-story, multi-family on the Peninsula.
e Three-story apartments, e.g., University of Southern Maine area.
e Low-rise, single-family residential in North Deering and elsewhere.

Non-uniform Set-outs: Residents put recyclables in a wide variety of bins and

containers, e.g., City-provided bins, old plastic file boxes and laundry baskets.

Overflowing Recycling Bins: During limited field observations KCI noted

a high percent of overfilled recycling bins with additional materials set

beside them, which indicates bins do not provide enough capacity.

Inclement Weather: Winter snow can pose significant challenges,

especially on the Peninsula where streets become narrow and
residents have limited places to put recyclables and MSW.

KCl Assessment:

e Standardized roll-carts would provide more capacity and reduce the
number of containers at curbside.
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Portland, Maine Evaluation of Recycling and Solid Waste Collection Services Section 3 — Existing Service

3.3 Operational Metrics

Table 3: Portland Recycling and Solid Waste Collection Metrics — FY2012-FY2014 Average

Recycling MSW
Collection Parameters
Collection Frequency 1/week 1/week
Days/Week 5/week 5/week
Number of Crews 3 3
Persons/Crew 2 2
Truck Type & Capacity 25-yard rear load 25-yard rear load
Estimated Accounts (Buildings) 14,163 SF 14,163 SF
1,697 MF&M 1,697 MF&M
Tons Per Year Collected 4,310 7,900
Route Calculations
Average Route Size (Buildings) 1,057 1,057
Average Tons/Crew/Day 5.5 10.1
Average Pounds/Building/Collection 10.5 19.2
Crew Performance Calculations
Average Work Hours/Week (% of 1,820 (88%) 1,740 (84%)
Paid)
Average Buildings/Crew Work Hour 151 158
Average Tons/Crew Work Hour 0.8 1.5

Notes: SF = Single Family (1-4 units); MF&M = Multi-Family & Municipal Buildings.
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3.4 Financials

Actual expenditures and revenue for fiscal years 2012 through 2014 were reviewed and compiled. To obtain a
complete picture of financials associated with curbside collection services, KCI’s analysis included:
e Fund 3114.
e Fleet vehicle purchase, fuel, and maintenance and repair costs for curbside collection.
e Personnel benefits.
Table 4: Collection Services Revenue — FY2012-FY2014

FY12 FY13 FY14 3-yr
Average
PAYT Bag Fees $1,591,917 $1,586,346 $1,552,217 $1,576,827
Riverside Recyclables $208,856  $135,803  S$320,554  $221,738
Other $65,362 $73,062 $85,276 $74,567
Total Revenue $1,866,135 S$1,795,211 51,958,047 51,873,131

Revenue: FY12-FY14 Average

m PAYT Bag Fees

® Riverside Recyclables

® Other
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Table 5: Collection Services Expenditures FY2012 - FY2014

FY12 FY13 FY14 3-yr
Average
Personnel $929,778 $1,095,146 $1,121,582 $1,048,835
Vehicle Fuel, Maintenance & Repair $254,154  S240,589  $267,739  $254,161
Disposal (Tip) Fees $830,897 S$825,284  S$661,262  $772,481
Ecomaine Assessment $851,728  S$662,543  $572,770  $695,680
Riverside Facility Operations $1,248,330  $1,140,524 S$1,119,192 $1,169,349
Other $224,440 S215,734  $195,844  $212,006
Total Expenses 54,339,327 54,179,819 53,938,388 54,152,511

Operating Expense: FY12-FY14 Average

>

= Personnel

® Vehicle Fuel,Maintenance

& Repair

® Disposal (Tip) Fees

= Ecomaine Assessment

® Riverside Facility

Operations

® Other
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KCl Assessment:

e PAYT is a significant source of revenue helping to finance solid waste services. Service improvements to
increase recovery through enhanced recycling or composting would decrease this revenue.

e Expenses have declined in the past three years primarily due to reduced Ecomaine tip fees and
assessments.
o The City’s $70.50 per ton tip fee for MSW disposal at Ecomaine, while relatively low compared to
other options in New England, provides a strong avoided cost incentive to increase recovery.
o Ecomaine recently eliminated an annual assessment that averaged $696,000 per year over past
three years. It also provided a $200,000 one-time rebate in FY2014.

3.5 Assessment of Current Operations

KCI conducted limited field observations of Portland’s curbside collection
services over a 2 % day period in January 2015. Work activities included:
e Observed recycling and MSW collection crews on various routes to
observe routing and collection practices.
e Conducted limited time & motion data recording.
e Conducted limited set-out counts.
e Reviewed morning yard procedures.
e Compiled sample records of daily truck weights.
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Lack of Key Program Information

e The City does not have an accurate tally of collection service customers, i.e. the total
number of buildings and dwelling units serviced. Nor does it have an accurate
tally of customers serviced on each daily collection route.

e The City does not collect data on recycling set-out rates (the percentage of
households that set out recyclables on any given week).

e Portland has not conducted a characterization study to determine the
composition of recyclables and MSW.

e These data are essential for tracking performance, managing operations,
planning service improvements, targeting and refining outreach and education
efforts to boost recovery, as well as planning and implementing new services.

Inadequate Employee Facilities:

e The Collection Services facility off Congress Street does not provide proper, basic employee facilities.
e City staff do not have adequate sanitary facilities, lockers, or wash facilities.

Task-Based Incentive System:

e City utilized a task-based incentive system whereby the collection workday is completed when the route is
finished and staff is paid for a full shift.

e Recyclable and MSW crews work as teams to complete their routes at approximately the same time.
e Recyclable crews work an average 88% of full-time; MSW crews work an average 84% of full-time.
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High Recycling Participation Rate:

e Portland has a high recycling participation rate. Based on limited field observation, weekly set-out rates
were approximately 90%, which is likely due to the PAYT-based incentive to reduce blue bag usage.

Overflowing Recycling Bins and Multiple Kinds of Bins:

e Numerous recycling bins placed out for collection were
overflowing with excess recyclables. This causes two negative

=
-
e

impacts:
o High potential for litter prior to collection. ' nd
o Increased work effort for the collection crews and spilled .f“”" 5&“}"« P
materials when collected. ‘
e Customer-provided bins do not conform to standard specification
(size, strength, and rigidity) which can make it more difficult for
collection crews to service them.

e Customer-provided bins are generally in poor condition which can
negatively impact collection.

Large Set-Outs at Multi-Family Buildings:

e Recycling set-outs observed at multi-family buildings consisted of multiple recycling bins — 4 on average
and even up to 12 bins.

e These set-outs require numerous trips back and forth from the curb to the truck, and frequently involve
both driver and helper, which increases collection time and reduces productivity.
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Participation in Private Organics Collection:
e During field observations, KCl made a qualitative assessment of how many households participate in the

residential source separated organics (SSO) collection service provided by Garbage to Gardens.
e |t appears that approximately 10% of buildings subscribe to this service.

On-Route Collection Performance:
e Overall, crews observed were productive for a manual rear-load collection program in inclement weather.
e By default, rear-load collection trucks require significant walking to and from the curb particularly for the
driver when it is necessary to assist the helper with large or clustered set-outs.
e Vehicle routing appeared to double-back over street segments more frequently than what is typically
observed in rectilinear street layouts, which may offer an opportunity for route optimization.
e Collection productivity could be improved through the use of technology (see subsequent discussion in

Section 5.6).
Table 6: Time & Motion Observations in Parkside Neighborhood
Bins/Bags Per Stop (Average/Maximum) 4 / 12 bins 5/ 18 bags
Seconds Per Stop (Average/Maximum) 37 /129 seconds 24 / 73 seconds
Seconds Between Stops (Average/Maximum) 16 / 70 seconds 28 / 201 seconds
On-route Seconds Per Stop (Average) 53 seconds 52 seconds
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Collection Trucks at or Beyond Volumetric Capacity:

e Review of daily truck logs and average truck weights over time, indicate that Portland’s 25-yard capacity
trucks frequently reach their maximum payloads in order to complete their routes in a single load.

e Staff indicated that trucks sometimes need to coordinate remaining capacity and swap route sections to
complete their routes as a team, which negatively impacts collection efficiency.

Fast-Paced Work:
e Collection crews were observed working at a fast pace, which may in part be due to an effort to overcome
weather-related delays. Fast-paced collection is also encouraged by the task-based incentive system which
“rewards” crews for finishing early.

e The consequence of fast-paced work is a tendency to short-cut proper collection and safety practices and
increase risks of injury, accidents and property damage. Slips, trips and falls are the more frequency
injuries in the solid waste industry.

Improper Collection and Safety Practices:

e Opportunities to reduce risk of physical injury and property damage
were observed.

e Reversing truck with a helper on the rear step is a major safety
concern. A number of fatalities have occurred in the waste collection

industry when a helper has slipped and the driver has backed over

his helper. The helper should be on the ground, within mirror eye-
sight of the driver, using proper hand signals to direct the driver in reverse.
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Use of Personal Protective Equipment (PPE):

Helpers jumping on and off the rear step pose a slip and fall hazard.
Vehicles zig-zagging across the street center line and crews collecting
from both sides of a two-way street increase potential for accident
and injury.

Tossing PAYT bags from the curb into the truck hopper can be a
time-saving practice, however it poses the risk of personal injury,
damaging personal property and spilled waste from broken bags.

Use of proper eye protection was not observed. All employees loading waste or recyclables into rear load
vehicle should use eye protection to prevent eye injuries from liquids or solids. Recommended PPE for rear
load drivers and helpers include ANSI rated high visibility uniform or vest, work boots with puncture
resistant soles, work gloves, and safety glasses. Winter outer garments should not obscure high visibility
clothing. Hard hats may be required at disposal sites and employees should be familiar with and comply

with disposal site safety policies.

Use of Board in Loading Hopper:

Recycling crews use a board to “extend” the hopper and prevent spillage during compaction cycles. This
indicates that crews are overloading the hopper and should run the compaction cycle more frequently

before the hopper is full.

e The board could easily be dislodged during pack cycle and could create a pinch point for helper hands and

fingers. It is not properly affixed to vehicle and could easily endanger employees.
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KClI Recommendations to Improve Current Operations:

e Obtain current, accurate route-level information regarding the number and type of customers receiving
curbside services. This may be accomplished utilizing the City GIS system and mobile applications such as
GIS Collector.

e Perform periodic (e.g. annually) set-out counts on sample segments of each route.

e Conduct a recycling and waste characterization study to provide a quantitative basis for program
improvements and new program implementation.

e Upgrade employee facilities to provide adequate sanitary and locker facilities.

e Improve compliance with safe collection practices.

e Consider undertaking a detailed time & motion study to establish performance metrics for collection
services in various sections of Portland.

e Consider undertaking a route optimization analysis to balance workloads among routes and determine
most efficient collection pattern.

e Consider switching to an alternate incentive system that rewards quality and safety as well as productivity,
rather than the current task-based incentive that prioritizes speed.
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Section 4 Profiles of Other City Collection Services

4.1 Carted Recycling Collection

To provide background and comparative information, KCl identified examples of other cities that provide cart-

based single stream recycling (SSR) in dense, urban, multi-family residential neighborhoods.

Cambridge, MA; East Providence, RI; Lowell, MA; South Portland, ME; and Portland, OR.

General Findings from Other Cities:

Cities that provide cart-based recycling utilize semi-automated trucks, which are able to collect carts in
diverse neighborhoods.

Semi-automated side loaders provide the greatest flexibility, being able to collect carts in semi-automated
mode in neighborhoods where carts need to be wheeled to the truck, as well as in fully-automated mode in
neighborhoods where carts are placed curbside without obstructions.

A comprehensive outreach and education program is essential to help citizens adapt to the carts and learn
proper set-out procedures.

Equipping carts with RFID tags and trucks with RFID readers is recommended.

95-gallon carts may be too large for urban neighborhoods where residents have limited space to store carts
and sidewalks limit space for setting them out.
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e One-person crews are able to operate cart recycling, although a helper can be added in dense
neighborhoods to help roll carts to the truck.

Table 7: Profiles of Cart-Based Single Stream Recycling Programs

Single-Family Hhid Served 4,000 n/a 25,000 6,398 151,700
Multi-Family Bldgs Served 6,928 n/a No 1,544 No
Collection Service Provider

- Recycling/MSW Contract/City Contract/Contract | Contract/Contract | Contract/Contract | Franchise/Franchise
Collection Frequency (per week)

- Recycling/MSW 1/1 0.5/1 0.5/1 1/1 1/0.5
Container Size

- Recycling 65, 95-gal 95-gal 96-gal 65-gal 60-gal

- MSW No carts No carts 68-gal 35, 65, 95-gal 20, 35, 60, 90-gal
Collection Truck Type

- Recycling SASL/SARL SASL SASL/SARL SASL/ASL SASL/ASL

- MSW RL RL SASL/SARL SASL SASL/ASL
Recycling Set-Out Rate 80% n/a 25% 29% n/a
Tons/Year

- Recycling 9,315 4,864 6,013 2,291 491,805

- MSW 14,936 13,729 24,729 5,700 359,056

- Recycling Rate 38% 26% 20% 29% 58%
Program Notes

- PAYT? No No No Flat rate Variable rate

- Year SSR Carts Implemented 2010 2012 2014 2006 2008

- Cart Financing City Financed Hauler Provided City Financed Hauler Provided Hauler Provided

Notes: ASL = Automated Side Loader; SASL = Semi-Automated Side Loader; RL = Rear Loader; SARL = Semi-Automated Rear Loader;
n/a = Information Not Available.
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4.2 Residential Organics Collection

KCl identified examples of other cities that currently operate residential source separated
organics (SSO) on a pilot or full-scale basis in communities with dense, urban, multi-family
residential neighborhoods.

e Cambridge, MA; New York, NY; Portland, OR; Seattle, WA; and Halifax, NS.

General Findings:

e Providing in-home collection bins and outdoor carts for SSO is critical to maximizing convenience and
encouraging participation.

e 10-gallon carts can be sufficient for collecting food scraps, but if yard waste is included then larger carts are

required.

e PAYT provides an economic incentive for residents to separate organics.

e Residential SSO collection is not yet widely practiced in the U.S. Communities typically conduct a pilot prior

to full-scale implementation to confirm appropriate operational parameters, e.g., container size, expected
set-out rates, recovery rates, effective outreach and education methods, etc.

e Reducing MSW collection to every other week in combination with providing weekly SSO collection can be
achieved with effective technical support, outreach and education to residents.

e Biodegradable plastic liners help address the “ick” factor for residents, however the bags must be
compatible with the organics recycling facility.

e Reliable, cost-effective access to an organics recycling facility is essential but can be challenging.
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Table 8: Profiles of Source Separated Organics Collection Programs

Single-Family Hhld Served
Multi-Family Bldgs Served
Yard Waste Included?
Collection Service Provider
- Recycling
- SSO/MSwW
Collection Frequency (per week)
- Recycling/SSO/MSW
Container Size
- Recycling
- SSO In Home/Curbside
- SSO Plastic Liners Allowed?
- MSW
Collection Truck Type
- Recycling
-SSO
- MSW
Set-Out Rate
- Recycling/SSO
Tons/Year
- Recycling/SSO
- MSW
Program Notes
- PAYT?
- Year SSO Carts Implemented
- SSO Cart Financing

4,000
6,928
No

Contract
City/City

1/1/1

65, 95-gal
1-gal/12, 21-gal
Yes
No carts

SASL/SARL
RL
RL

80%/n/a

9,315/n/a
14,936

No
2010
Grant

100,000
Included
Yes

City
City/City

1/1/2-3

No carts
1-gal/13, 21, 35-gal
No
No carts

SASL/SARL
SASL/SARL
RL

50%/n/a

n/a
2,756,000

No
2013
City Financed

151,000
n/a
Yes

Franchise
Franchise/Franchise

1/1/0.5

35, 60-gal
1-gal/60-gal
Yes in 1-gal bin
20, 35, 60, 90-gal

SASL
SASL
SASL

74%/78%

491,800/151,400
359,056

Variable Rate
2011
Hauler Provided

145,000
100,000
Yes

Contract
Contract/Contract

0.5/1/1

60-gal
1-gal/13, 32, 90-gal
Yes
10,20,30,60,90-gal

SASL/SARL
SASL/SARL
SASL/SARL

56%/50%

407,000
317,000

Variable Rate
2006
Hauler Provided

131,000
n/a
Yes

Contract
Contract/Contract

1/0.5/0.5

Blue Bags
1-gal/25-gal
Paper only

No carts

ASL/RL
ASL/RL
ASL/RL

60%/60%

n/a
n/a

No
1998
City Financed
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4.3 Bag-Based Recycling Collection

Few examples currently exist of bag-based recycling collection. KCI profiled three major cities in North America:
Halifax, NS; Muncie, IN; and Pittsburgh, PA. Information was also obtained regarding the Chicago, IL and
Edmonton, AB programs which have converted to cart-based recycling. A few cities also allow a few
neighborhoods to use bags while using carts for the majority of customers — Boston being one example.

General Findings:

e Bag-based recycling can increase collection productivity compared to bin-based recycling, but is not as
productive as cart-based automated or semi-automated collection.

e Some bag-based programs collected recyclables and MSW at the same time in the same truck, and then
subsequently separated the bags of recyclables at transfer stations.

e Bag-based recycling programs in the U.S. have not achieved recovery rates as high as bin-based or cart-
based recycling.

e Recyclables must be debagged (either manually or mechanically) and the bags separated prior to
subsequent sortation and processing. This requires additional capital investment, resources and
operational cost at the MRF.

Program Profiles:
e Halifax, NS:
o A hybrid collection program that collects recyclable containers (plastic, metal and glass) in blue bags

and recyclable paper in clear plastic or paper bags.
o Recyclables are manually de-bagged on a sorting conveyor.
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e Muncie, IN:
o City provides citizens with vouchers to get free blue bags from retailers.

o Recyclables are co-collected with MSW in roll carts, so it is not possible to determine participation.

e Pittsburgh, PA:

Program has been in operation since the late 1980s.

All designated recyclables are collected single stream in blue plastic bags.

The same fleet of trucks collect blue bags and MSW in separate loads.

Participation rates are reported to average 65% in the blue bag program.

The MRF debags recyclables manually; overall residue rate is 15% including bags.

The City incurs higher processing costs for its recyclables because they must be de-bagged.

O O O O

e Chicago, IL:
Operated a blue bag program until 2012 when carted single stream recycling was implemented.
o The program co-collected blue bag recyclables and MSW together in the same truck.
Blue bags were then separated out at transfer stations.

(@)

(@)

Bag breakage and subsequent loss and contamination of recyclables was a significant problem.
Participation rates in the blue bag programs were very low.

O

e Edmonton, AB:
o Previously operated a bag-based recycling collection, but has switched 85% of households to
recycling bins and carts.
o Bags presented a contamination problem at the recycling facility.
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Section 5 Assessment of Program Improvement
Opportunities

KCl assessed three collection service alternatives for Portland:

e Switching curbside recycling to standardized carts.
e Switching curbside recycling to collection in plastic bags in all or part of the City.
¢ Implementing residential curbside organics collection for food scraps and yard waste.

In addition, KClI assessed the advantages and disadvantages of privatizing all or part of the City’s curbside
collection service.

Based on our review of Portland’s existing collection services, KCl identified other programs improvement
opportunities that the City may wish to consider:

e Conversion of the collection fleet from rear loaders to semi-automated side loaders.

e Increasing the size of the collection fleet from 25 to 28 (or even 31) cubic yard packer bodies.

e Conversion of the collection fleet from diesel fuel to compressed natural gas (CNG).

e Integration of state-of-the-art information technologies in collection trucks and carts.

e Review of the training and safety program.

e Modification of the incentive system.

Each alternative and opportunity is discussed in the following pages outlining advantages and disadvantages,
KCI’s assessment, and KCI's recommendation.
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5.1 Recycling Collection in Carts versus Bins & Bags

Other Communities’ Experience Regarding Urban Carted Single Stream Recycling Collection:

64-gallon cart size is appropriate; larger 95-gallon carts can be too large for an urban setting.
64-gallon carts do not provide sufficient capacity to switch to every other week collection.
Have semi-automated collection trucks available to serve dense urban areas.

Educate citizens about proper cart placement away from obstructions when possible.

RFIS tags and readers are highly recommended to track operations and cart inventory.

Snow in dense urban areas makes collection more difficult.

An extra helper can assist with moving carts to truck in crowded areas if necessary.

A back-up rear-loader can be used to serve specific dead-end and small inaccessible streets.

Advantages of Carts versus Bins or Bags:

Carts provide more capacity than bins or bags to accommodate all designated recyc

Carts eliminate the need for citizens to lift and carry their recycling bins to the curb. ;|
Carts enable a neater street appearance on collection days with fewer, larger
recycling containers, fewer loose items, and less litter potential compared to bins.

Carts keep recyclables dry in inclement weather.

Disadvantages of Carts versus Bins or Bags:

Carts represent a significant capital cost which can generally be recouped through higher recycling rates,
avoided disposal costs, and increased collection productivity.
Urban neighborhoods with narrow sidewalks provided limited space for carts during winter.
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e Carts reduce collection crews’ ability to inspect recyclables before dumping them into the truck.
e Carts increase potential for contamination with non-recyclables.
e Cart transition needs to be proactively managed with outreach & education.

Limitations of Bag-Based Recycling Collection:

e Bag collection can be less expensive than bin collection but is more expensive to process.

e Bag-based programs generally achieve a lower recovery rate than cart-based programs.

e Plastic bags pose operational problems for recycling facilities. Bags must be separated from recyclables
and they can get stuck in MRF processing equipment and increase maintenance requirements.

e Ecomaine MRF does not have the ability to debag recyclables and separate plastic bags, which would
require significant capital investment to install.

KCl Assessment:

e Bins used in the Portland recycling program do not provide enough capacity for citizens’ recyclables;
overflowing bins are common.

e Multiple bins placed at the curb require collection crews to make many trips back and forth to the truck.

e (Carted single stream recycling is rapidly becoming standard practice for municipal recycling programs to
increase recovery.

KCl Recommendation:

e Portland should convert its curbside single stream recycling to 64-gallon carts and retain weekly collection
frequency.
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5.2

Residential Source Separated Organics Collection

Other Communities’ Experience Regarding Source Separated Organics (SSO) Collection:

Residential SSO collection is expanding in the U.S. Biocycle magazine identified 198 communities providing
food scrap collection to 2.7 million households.

Well-functioning programs can increase a community’s overall diversion rate by 15% to 20%;

Portland, OR saw 37% decrease in MSW after implementing SSO collection.

Conducting a pilot before implementing a full-scale program is important to refine program design and
evaluate impacts on MSW quantities and collection service.

PAYT provides an incentive to separate organics and thus further reduce PAYT bags usage.

Providing standardized kitchen bins and curbside carts helps boost participation.

In-home (kitchen) collection bins are important to address “ick” factor of separate collection.
Degradable plastic bags must be compatible with and approved by the organics recycling facility.

Odor complaints have not been identified as a significant issue in other SSO collection programs.

Several programs have had difficulty securing reliable, cost-effective composting facilities to handle their
SSO.

Extensive public outreach, education and technical assistance is necessary to support successful
implementation.

Existing SSO Collection in Portland:

An estimated 10% of households already subscribe to (and pay for) an SSO collection service provided by
Garbage to Gardens (S14 per month) in Portland.
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e The service provides residents with a 6-gallon lidded bucket, weekly collection and replacement of their
bucket with a clean one.
Opportunity to Reduce MSW Collection Frequency to Every Other Week:

e SSO collection targets most of the putrescible components of MSW, thereby significantly reducing the
guantity and odor potential of remaining MSW.

e Consequently, some communities with SSO collection reduce MSW collection to every other week from
weekly because SSR and SSO collection divert such a large fraction of the waste stream.

Advantages of Weekly SSO and Every Other Week MSW Collection:
e Encourages citizens to participate in SSR and SSO collection programs and separate as much material as

possible.

e Offers the City potential savings in MSW collection by reducing the number of MSW collection crews
needed.

e Reduces waste disposal costs by reducing the amount of MSW disposed at Ecomaine.

Disadvantages of Weekly SSO and Every Other Week MSW Collection:
e Canincrease contamination in organics, especially non-designated putrescible waste such as disposable

diapers.

e Requires significant outreach and education effort to prepare citizens, address concerns, and manage
transition.
Note: In Portland, OR, every other week MSW collection was met with initial resistance, but complaints
dropped dramatically after initial weeks of program and extensive outreach, education and technical
assistance.
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e Requires citizens to find a place to keep their SSO collection cart as well as SSR cart.
e Reduces revenue obtained from sale of PAYT bags.
KCI Assessment:

e Portland is well positioned to implement SSO collection because it already has a transfer and compost
facility operator that wants the City’s organics and many residents already participate in SSO collection.

e CPRC subsidiary MB Bark recently opened a composting facility in Auburn with significant capacity to
accept food residuals, which can provide reliable composting capacity for Portland SSO.

e Existing infrastructure at Riverside facility can be upgraded to serve as an SSO transfer site within the City
limits, meaning that collection trucks would not have to travel further than they currently do to Ecomaine.

e The key pieces appear to be in place for Portland to implement residential SSO collection; however, more
information is needed before implementing a full-scale program.

KCI Recommendation:
e Conduct a one-year SSO collection pilot program in two sections of the City.

e Based on results of the pilot, the City may then decide to design and implement City-wide SSO collection.

5.3 Public versus Privatized Collection Service

Retaining City-Provided Collection Services:

e Advantages:
o Direct control of the operations, customer service issues and service quality.
o Direct oversight of compliance with health and human safety standards.
o Direct control of public relations issues.
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o Control of potential job losses associated with service changes and improvements.
o Less politically-sensitive.
e Disadvantages:
Ongoing personnel management responsibility.

o Greater exposure to accident and environmental liability.
o Potentially higher cost than privatized service.
o Reliance on City budget cycles and capacity to finance new equipment.

Privatization of Collection Services:

e Advantages:
o Provide access to private sector capital to finance new services and equipment.
o Potentially lower cost due to operational efficiencies and economies of scale.
o Transfer responsibility for and financial burden of capital purchases to a third party.
o Reduce administrative and management responsibility to oversee services and staff.
o Reduce City exposure to accident and environmental liability.
e Disadvantages:
o Loss of direct control over quality of service and responsiveness to customers.
o Risk of job loss or reduced pay and benefits for City employees hired by private service provider.
o Politically sensitive in communities with history of City-provided services.

KCl Assessment:

e Based on the metrics available to KCI, Portland’s collection services operate within expected ranges of
efficiency and productivity for a two-person rear load truck operation.
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The City operations has capacity to implement improvements and new services if City is able to finance
new equipment.

Privatization would likely reduce the City’s costs through lower pay scales and fewer operational
supervisory staff. However, the City would lose direct control of service quality, responsiveness to
customers, and safety and environmental compliance.

Any collection privatization initiative would impact other services provided by the City, e.g., Island
collection, bulky waste collection, and snow plowing, which presents a unique level of complexity which
would need to be carefully evaluated and planned if privatization would be pursued.

If it were to proceed with privatization, the City would need to accurately determine the number and type
of customers that receive collection services. (Note: KCl recommends this work be undertaken as part of
general operational improvements, regardless of whether privatization is being considered.)

The decision whether to privatize or maintain City-provided collection services is, in large measure, a policy
decision that should be informed by an in-depth analysis of operational and financial impacts.

KCl Recommendation:

KCI does not perceive a compelling reason to privatize from an operational or cost-of-service perspective.
Efforts should be made to improve current operations and implement new services with City-operated
collection, unless the City lacks the financial capacity to capitalize new service. In which case, privatization
may be worth further consideration.

If the City wishes to pursue privatization, KCl recommends that a more in-depth analysis be conducted to
identify impacts not only on collection operations, but also Public Service administration, Fleet, Human
Resource, and labor agreements. The analysis should also include a survey of jurisdictions with privatized
collection service to assess the impact on cost and quality of service.
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5.4 Semi-automated Side Loaders versus Rear Loaders

Definitions of Automated, Semi-Automated and Manual Collection:

e Automated collection: A driver remains in the truck cab and operates a lift-
arm that grabs a container, unloads it into the truck, and places the
container back at the curb.

e Semi-automated collection: A driver (and potentially a helper) leaves the
cab, rolls containers to truck-side and then operates a lift-arm that grabs
a container, unloads it into the truck, and places it back at the curb.

e Automated and semi-automated collection are integral to converting to
collection with roll-carts.

Advantages of Rear Loaders (RLs):

e Flexibility to adapt to the diverse neighborhoods in Portland.
e Flexibility to be used for both recycling and trash services.
e Flexibility to collect materials set out in bags, bins and barrels.

Disadvantages of RLs:

e Require a two-person crew to perform collection in Portland.

e Worker rides on back step nearly the entire time while on-route, which poses continual risk of injury as well
as exposure to the elements.

e To assist with collection, the driver must walk from the cab to the curb then to the back of the truck which
increases the collection time.
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Semi-automated Side Loaders (SASLs):
e SASLs with a drop frame behind the cab can be loaded semi-automatically as well as operated in fully

automated mode with the lift-arm.

e The drop frame configuration also has a lower loading height than standard automated side loaders, which
translates to better clearance when collecting in constrained spaces (e.g. trees & power lines).

e Automated and semi-automated collection are more efficient (seconds per stop) and productive (pounds
per worker per hour) than manual collection in most cases.

e Automated and semi-automated collection have lower incidences of worker injury (e.g. lifting injuries) than
manual collection.

KCl Assessment:

e Based on observing residential set-outs in the diversity of Portland neighborhoods, recycling collection
could be performed with roll-carts and automated or semi-automated collection.

e Monday, Tuesday and Friday routes are well-suited for automated collection with one-person crew.

e Wednesday and Thursday routes are suited for either automated or semi-automated collection with one-
or two-person crews.

KCl Recommendation:
e Conduct field tests with various types of SASLs to confirm ability to operate in automated and semi-
automated manner in the diverse Portland neighborhoods.

e If results are positive, the City should consider converting its fleet to SASLs capable of performing both
recycling and MSW collection services.
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e Retain some existing RLs to serve as spare, back-up collection vehicles and if necessary to service difficult-
to-collect areas such as dead-ends and very narrow streets.

5.5 Collection Truck Size

General Findings:

e Portions of Portland (especially the Peninsula) have narrow
streets, on-street parking, and tight turning requirements.

e Recycling and trash trucks need to be able to maneuver safely
and efficiently in all parts of the city to maintain operational
flexibility. Currently, the City utilizes 25-yard rear-loaders.

KCI Assessment:
o Weight tickets show that trash trucks regularly reach the upper threshold of their capacity (11 to 12 tons)
to complete their collection routes. Crews regularly coordinate to spread remaining waste among trucks in

order to complete their routes.

e Additional growth (e.g. through in-fill development or increased per capita waste generation) could push
the trash routes beyond their current capacity.

e Chassis capable of handling larger truck bodies can be customized to various wheelbases and other
configurations to improve maneuverability.

e Slightly larger truck bodies can be configured to chassis similar to what’s being used currently.
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KCl Recommendation:
e The City should perform pilot tests with slightly larger truck capacities (e.g. 28 — 31 yards) to determine

suitability to maneuver in constrained areas of Portland, most notably the Peninsula.
e If results are positive, the City should convert its fleet to larger truck bodies that provide additional capacity
to handle potential growth.

5.6 Information Technology for Collection Operations

Various forms of information and geo-based technology are being applied to waste collection operations.

Automatic Vehicle Location (AVL) and Vehicle Performance:

e AVL devices can be mounted on collection vehicles to monitor their location
in real time.

e AVL provides information directly from a vehicle including vehicle location,
speed, stopping time, on-board vehicle computer data, route history, and
real-time tracking.

P
(2
%

Optimizatione"%

e AVL can be integrated with a vehicle’s computer system to monitor critical
functions such as starts and stops, use of hydraulic lift-arms and compaction

systems, etc.

e AVL technology enables remote management of a mobile workforce to
maximize the use of assets, and improve the ability to complete routes on
time.

e This increases supervisors’ “line of sight” in order to utilize resources more effectively.
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Radio Frequency Identification (RFID):

e The two core pieces of hardware are:
o Small RFID tags with unique identification numbers molded into each collection cart or container.
o RFID tag readers mounted on each collection vehicle capable of scanning and RFID tags.
e When a tagged container is delivered to a customer, the unique RFID tag is permanently assigned to that
customer location.

Integration of GPS and RFID Technologies Offers Numerous Advantages:
e Actual Collection Performance Data: RFID and AVL provide real-time data on collection operations including

vehicle location, routing, stops, container lifts (semi-automated and automated), and time factors
associated with each activity.

e Service Verification: RFID systems record when a collection vehicle is at a given location and when a cart is
serviced.

e Set-Out and Participation Data: RFID tracks actual set-outs and overall participation rates by individual
customer address.

e Education and Outreach Support: RFID contributes to targeted outreach and education program efforts.
Messaging can be customized by customer or neighborhood.

e Asset Management: Carts are a major capital asset. Without RFID, there is no way to track this asset’s
whereabouts, or life cycle for warranty purposes.

e Route Optimization: Before RFID, route optimizers used postal addresses to route vehicles along street
centerlines using generally available maps. Now, route optimizers can use collection data that includes the
latitude and longitude of the actual container placement, making routes more efficient and the optimizer
process cleaner and faster.
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e Incentives: RFID is being used as the platform for incentive-based recycling programs. Whether it’s billing

for service or coupon programs, RFID is the meter to manage incentives.

KCI Assessment:
e Integrated GPS and RFID technologies offer numerous opportunities to improve collection efficiency,

support customer service, and target outreach and education to maximize program participation.
e ltis critical that an accurate container assembly and distribution (A&D) service is carried out as part of

program start-up, especially if the containers are RFID equipped.
e Areliable database is the most valuable facet of an RFID system, and its usefulness depends on correctly

recording container locations at the time of delivery.

KCI Recommendations:
e Portland should incorporate AVL technology in specifications for new trucks and consider retrofitting

existing trucks.
e If and when cart-based collection is implemented for SSR or SSO, carts should include RFID tags and

collection trucks should be equipped with RFID readers in order to provide program statistics, assist with

customer service, support operational improvements, and manage cart assets.

5.7 Compressed Natural Gas Collection Trucks

General Findings:
e Compressed natural gas (CNG) is less costly than diesel fuel: CNG has averaged approximately 50% of diesel

costs recently.
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e CNG proponents claimed that CNG trucks have lower engine and powertrain maintenance costs, however
the waste collection industry does not yet have long-term experience yet to confirm this.

e CNG has lower GHG and other emissions (Sox, NOx, & particulates) than diesel or gasoline.

e CNG requires a dedicated fueling facility.

e CNG engines have lower power for comparable displacement so larger engines are needed to have
comparable load performance as diesel.

KCl Assessment:

e Cityisin process of purchasing first CNG refuse truck and researched the advantages, disadvantages and
requirements for converting to a CNG fleet.

KCl Recommendation:

e |f experience with the first truck is positive, the City should proceed with full conversion of Recycling &
Trash fleet.

5.8 Staff Training and Safety

General Findings:

e Solid waste collection is one of the most hazardous professions in the U.S. in terms of injuries and fatalities.

e The primary reasons being the use of powerful, specialized equipment, repetitive lifting, and stressful,
unpredictable work conditions.

e Injuries and accidents are prevented by having adequate training and safety protocols that ensure
compliance with safety standards.
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KCI Assessment:
e KCI did not conduct a detailed assessment of the collection staff training program; however based on
observations and limited discussion during the field assessment, it appears that opportunities exist to

improve staff training and safety.

e During FY2012-FY2014, the City collection service incurred an average $42,765 per year in workers’
compensation claims. Other financial costs include additional overtime expenses for existing employees
and additional costs for temporary workers.

e Operational impacts of worker injuries include the potential for reduced crew productivity due to use of
less experienced workers, fatigue associated with increased responsibility among existing workers, and
increased potential for customer service issues.

e Training, safety protocols, and compliance/enforcement mechanisms are essential.

KCl Recommendations:
e KCI did not perform an in-depth assessment of Portland’s training and safety programs, so the following

recommendation is offered as a guideline to assess if any aspects may require improvement.

e A more complete review should be undertaken to ensure that all aspects of the City training and safety
program are in place and functioning properly, including, but not limited to:

New employee screening and training.

Regularly scheduled safety meetings.

Recognition program to reward safe practices.

Vehicle safety training specific to each vehicle type.

On-the-job “tailgate talks” to review work safety procedure.

© O O O

Incident reporting and investigation.
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o Policy enforcement such as a repeat offender program and a progressive discipline policy.

5.9 Incentive System

General Findings:
e Incentive programs are fundamental to motivating employees and providing structure for accomplishing
organizational goals. Incentives are basically financial- or recognition-based, or a combination of both.
e With any program, checks and balances should be put into place to discourage workers from activities that

oppose organizational goals and objectives.

KCI Assessment:
e Portland utilizes a task-based incentive system that compensates employees for a full workday, regardless
of how many hours are actually spent completing daily tasks.
e The task system has been a standard in the solid waste industry for decades; however, counter-productive

behavior is often associated with the task system.

e The task system by itself can encourage unsafe behaviors and poor quality of service by workers trying to
complete routes as quickly as possible.

e Incentive systems that rely on, or at least incorporate, other forms of recognition and financial reward can
help motivate the desired balance of efficiency, quality of service, and safety.

KCl Recommendation:
o The City should consider developing a more comprehensive incentive system that recognizes and
rewards other aspects of worker performance such as: improving safety; creativity that results in
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new and innovative procedures; excellent customer service; positive attitudes and being a team
player; and mentoring new employees.

5.10 Trends and Practices in Pay-As-You-Throw (PAYT) Programs

Types of PAYT Programs:
PAYT comes in a range of forms depending on jurisdictions’ objectives and preferences.

e Bag, Tag & Sticker Programs: Generators purchase special color-coded or imprinted plastic bags or stickers
for their waste. The predetermined price of each bag or sticker includes some or all of the cost of waste
services. Portland is an example of this type of program.

e Can/Cart Programs: Generators pay a fixed price based on the size or number of containers they select for
their waste service, e.g. 30, 60 or 90 gallons of service. The larger or greater number of waste collection
containers used, the more a generator will pay.

e Hybrid Programs: Generators pay a fixed amount for a specified maximum volume of waste to be placed
out per collection period. Waste placed out for collection that exceeds this amount accrues an additional
charge.

e \Weight-Based Programs: Weight is either determined when generators drop off solid waste or collection
vehicles are equipped with technology that can assess the weight of the contents of a container at curbside

and charge accordingly.
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Impacts of PAYT:
e |tis widely acknowledged that PAYT communities discard less MSW than communities without PAYT.
Specific information for Ecomaine communities in FY2014 provided in the following table indicates that
PAYT communities discard 37% less MSW than non-PAYT communities.

Table 9: Amount of MSW Discarded by Ecomaine Communities (Pounds/Capita/Month)
25.5 40.6
24.4 40.0

e Research by KCI did not identify any communities in New England that have abandoned PAYT in recent
years.
e However, based on Table 9, if Portland were to eliminate PAYT and per capita MSW discards equaled South
Portland, it would discard an estimated additional 6,010 tons per year.
e |f this were to happen, there would be two significant financial consequences in addition to the operational
impacts on City collection:
o Higher costs for disposal: 6,010 at $70.50 per ton = $423,700
o Lost revenue from sale of PAYT bags: $1,522,000 in FY2014
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KCl conducted an operational and financial analysis of four curbside recycling and MSW collection scenarios:
e Current Recycling and MSW Services

e Improved Current Recycling and MSW Services
e Cart-based Single Stream Recycling (SSR) and Current MSW Collection
e Cart-based SSR and Source Separated Organics (SSO) and Reduced Frequency MSW Collection

The Current Services Scenario provides a baseline against which the three alternate scenarios can be compared to
assess operational and financial impacts. Key operational parameters are summarized in the following table. The

operational parameters for alternative scenarios are based on key recommendations outlined in Section 4.

Table 10: Basic Features of Four Collection Scenarios Considered

Collection W W w w w w W w EOW
Frequency

Collection Current PAYT Bag Current PAYT Bag 64-gal PAYT Bag 64-gal 10-gal PAYT Bag
Container Cart Cart Cart

Truck Size, 25-yd 25-yd 28-yd 28-yd 28-yd 28-yd 28-yd 28-yd 28-yd
Type, & RL RL RL RL SASL SASL SASL SASL SASL
Fuel Diesel Diesel CNG CNG CNG CNG CNG CNG CNG
Crew Size 2 2 2 2 1 2 1 1 2

Notes: W = Weekly; EOW = Every Other Week; RL = Rear Loader; SASL = Semi-Automated Side Loader.
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6.1 Description of Scenarios

All four scenarios were based on common parameters with regards to the number of customers served and

financial factors as shown in the following table.

Table 11: Common Assumptions and Inputs for All Scenarios

Customers/Buildings Served:

Single Family 14,163

Multi-family & Municipal 1,697

Annual Growth Rate 0%
Financial Projection Factors:

Interest Rate 4.5%/year

Inflation Rate 2.0%/year
PAYT Bag Fees:

15-gal Bag $1.00

30-gal Bag $2.00
Ecomaine:

MSW Tip Fee $70.50/ton

Recyclable Revenue S0/ton
Operating Cost Factors:

Salary & Wages Current S/FTE

Benefits 29.6%

Overtime & Temporary Labor Current S/FTE

Workers Compensation Current S/FTE

Note: FTE = Full Time Equivalent

Portland\T3\Report-Final

52 kessler consulting inc.

innovative waste solutions



Portland, Maine Evaluation of Recycling and Solid Waste Collection Services Section 6 — Scenario Analysis

Increased Recovery Rates:

e Current Scenario and Improved Current Scenario:
o Same recovery rate as FY2014.
o 4,364 tons of recyclables and 8,026 tons of MSW.
o Overall 35% recovery rate.
e C(Cart-Based SSR:
o Additional recovery of 65% of designated recyclable materials still present in MSW.
o Estimated to equal an additional 1,230 tons.
o Overall 45% recovery rate.
e (art-Based SSR and SSO:
o Additional recovery of 65% of designated recyclable materials still present in MSW.
Recovery of 65% of food waste, yard waste and compostable paper in MSW.

o
o Estimated to equal an additional 1,230 tons of SSR and 1,940 tons of SSO
o Overall 61% recovery rate.

Increased Collection Truck Size:

e For the three alternative scenarios, KCl has assumed that Portland converts it existing fleet from 25-yard to
28-yard trucks.

e In general, the increased capacity will provide a buffer to reduce operational impact of daily and seasonal
fluctuations in quantities of MSW and recyclables.

Conversion to CNG:

e For the three alternative scenarios, KCl has assumed that Portland converts is existing fleet to CNG.
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e Based on general industry guidelines, it is estimated that:
o CNG fuels prices = 50% of diesel fuel.
o CNG vehicle maintenance costs = 50% of diesel trucks.

Conversion to Semi-Automated Side Loaders:

For the SSR and SSR & SSO scenarios, KCl has assumed that Portland converts from rear loaders (RLs) to
semi-automated side loaders (SASL) because these trucks provide combined ability to collect SSR and SSO
carts as well as improve efficiency and safety of manual MSW collection as noted in Section 4.

New Trucks:

e Typical collection fleet replacement schedules are based on seven years of front-line use. The City’s

current fleet of collection trucks has reached the end of their service life for daily service.

For all four scenarios, KCl has assumed a new fleet of vehicles is purchased for FY2017 using municipal
borrowing/bonding capacity.

Based on information provided by City staff and truck suppliers, KCI estimated the capital cost for new
collection trucks in the following table.

Table 12: New Collection Truck Capital Costs

25-yd RL Diesel $230,000
28-yd RL CNG $265,000
28-yd SASL CNG $295,000

Portland\T3\Report-Final 54

kessler consulting inc.

innovative waste solutions



Portland, Maine Evaluation of Recycling and Solid Waste Collection Services Section 6 — Scenario Analysis

SSR and SSO Carts:

o Cart vendors generally provide 10-year warranties that include replacement of carts that fail due to normal
wear and tear.

o During their service life, some carts will require maintenance and repair. This work may be performed by
City personnel or it may contracted independently through the cart supplier. KCl included the cost of a
half-time City employee to cover maintenance & repair costs in the two cart-based scenarios.

o For the SSR and SSR & SSO scenarios, KCI has assumed that new containers are purchased in FY 2017 using
municipal borrowing/bonding capacity. Capital cost assumptions are provided in the following table which
include RFID tags and assembly and distribution.

Table 13: Collection Cart Capital Costs

64-gal SSR Cart S50
10-gal SSO Cart $40
1-gal SSO Kitchen Bin S6

Note: Cost includes RFID tags and cart assembly and distribution.

Timing of Implementation:

e For the purpose of the analysis, KCl assumed the three alternate scenarios would be implemented City-
wide in FY2017.
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6.2 Results of Analysis - Operational Metrics

Table 14: Estimated Operational Metrics for Collection Scenarios

Current

Service

SSR

MSW

Improved
Service

SSR

MSW

Cart-Based

SSR

SSR

MSW

SSR

Cart-based
SSR & SSO

SSO

MSW

Customers (Buildings) 15,860 15,860 @ 15,860 15,860 @ 15,860 15,860 15,860 15,860 15,860
Collection Frequency (per week) 1 1 1 1 1 1 1 1 0.5
Number of Crews 3 3 3 3 3 3 3 2 2
Average Route Size 1,057 1,057 1,057 1,057 1,057 1,057 1,057 1,586 793
Tons/Year 4,364 8,026 4,364 8,026 5,595 6,795 5,595 1,944 4,850
Average Tons/Crew/Day 5.6 10.3 5.6 10.3 7.2 8.7 7.2 3.7 9.3
Average Lbs/Building/Collection 11 19 11 19 14 16 14 5 24
Average Building/Crew Work
Hour 151 158 151 158 151 151 151 227 113
Average Tons/Crew Work Hour 0.8 1.5 0.8 1.5 1.0 1.2 1.0 0.5 1.3
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6.3 Results of Analysis - Financial Metrics

Revenue
PAYT Bag Fees
Other Revenue
Total Revenue
Operating Expenses
Personnel
Vehicle Fuel, Maint. & Repair
Disposal (Tip) Fees
Riverside Facility Operations
Other
Total Operating Expenses
Net Annual Cost
Capital Purchases
Collection Trucks
Curbside Roll Carts
Kitchen Organics Bins
Total Capital Purchases
Annualized Capital Expenses

Net Annual & Annualized Capital Cost

Table 15: Projected Revenue and Expenses for FY2017

$1,552,217
$405,830
51,958,047

$1,190,235
$284,127
$662,119
$1,187,696
$207,831
53,532,006
51,573,959

$1,464,467
$0

S0
$1,464,467
$275,111
$1,849,070

$1,552,217
$405,830
51,958,047

$1,190,235
$176,372
$662,119
$1,187,696
$207,831
53,424,252
51,466,205

$1,687,321
$0

S0
$1,687,321
$316,975
$1,783,180

$1,314,107
$405,830
51,719,937

$1,007,371
$196,637
$575,323
$1,187,696
$205,876
53,172,902
51,452,965

$1,878,338
$1,021,572
S0
$2,899,910
$500,987
$1,953,952

$938,075
$405,830
51,343,905

$1,007,371
$217,973
$438,251
$1,187,696
$189,320
53,040,610
51,696,706

$2,191,395
$1,961,418
S0
$4,152,813
$696,075
$2,392,780
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Table 16: Projected 10-Year Net Present Cost for FY2017-FY2026

Net Annual Cost:

Net Present Cost $16,495,000 $15,439,000 $15,185,000 $17,378,000

NPC Per Ton $133 $125 S$123 $140
Net Annual & Annualized Capital Cost:

Net Present Cost $18,871,000 $18,176,000 $19,383,000 $23,143,000

NPC Per Ton $152 S147 S156 S187

Summary of Financial Results:

Reduced revenue from sale of PAYT bags associated with increased diversion of SSR and SSO.

Reduced personnel costs due to smaller crew sizes for semi-automated cart-based SSR and SSO collection.
Reduced vehicle fuel, maintenance and repair costs associated with conversion to CNG trucks. This is
partially offset by higher maintenance and repair costs associated with SASLs which have more extensive
hydraulic and mechanical systems than RLs.

Reduced disposal tip fees associated with increased diversion of SSR and SSO.

All four scenarios are based on purchasing new fleets of collection trucks in FY2017.

The cart-based SSR and cart-based SSR & SSO scenarios entail significant capital cost in FY2017 to purchase
curbside carts, and in the case of SSO in-home bins as well.

Annualized capital costs were estimated using 7-year service life for collection trucks and 10-year
manufacturer’s warranty for collection carts.
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6.4 Options for Financing System Improvements

Several options exist for Portland to finance the costs associated with implementing cart-based SSR or SSR and

SSO.

Increased PAYT Fees:

The current rates have been in effect since the PAYT program was implemented along with curbside
recycling.
The PAYT fee was presented to the public as a method to finance the added service of curbside recycling.
The provision of carts for SSR will increase recycling convenience and capacity to residents, which may
provide a good basis for increasing PAYT fees.
Likewise, the addition of cart-based SSO collection service would be a brand new service that further
increases residents’ ability to divert waste from disposal. Residents who currently subscribe to private SSO
collection pay $14 per month — the equivalent of 14 15-gallon PAYT bags.
KCl assessed the financial impact of a 25% increase in PAYT bag costs (see Table 17, following page):

o $1.25 per 15-gallon bag.

o $2.50 per 30-gallon bag.
We project that such an increase would enable Portland to implement SSR at lower cost than the current
program. SSR & SSO has a lower project net annual cost, however the net annual cost including annualized
capital is project to be higher than the current program.
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Table 17: Financial Impact of a 25% Increase in PAYT Bag Fees for Cart-Based Scenarios

FY2017:
Total Revenue $1,958,047 $1,958,047 $2,048,464 $1,578,423
Total Operating Expenses $3,532,006 $3,424,252 $3,172,902 $3,040,610
Net Annual Cost $1,573,959 51,466,205 51,124,438 51,462,187
Total Capital Purchases $1,464,467 $1,687,321 $2,899,910 $4,152,813
Annualized Capital Expenses $275,111 $316,975 $500,987 $696,075
Net Annual & Annualized Capital Cost 51,849,070 51,783,180 $1,625,425 52,158,262
FY2017 - FY2026:
Net Annual Cost:
Net Present Cost $16,495,000 $15,439,000 $12,234,000 $15,272,000
NPC Per Ton $133 $125 S99 $123
Net Annual & Annualized Capital Cost:
Net Present Cost $18,871,000 $18,176,000 $16,432,000 $21,037,000
NPC Per Ton S152 S147 S133 S170

Grants to Offset Portion of Cost for Carts:
e The Curbside Value Partnership operates a grant program specifically aimed at helping communities switch

to cart-based SSR. The grants can include:
o Up to $100,000 toward the purchase of roll-carts for SSR.
o Up to $25,000 towards outreach and education.
o Technical assistance and use of pre-designed outreach and education materials.
e The grants are specific to cart-based SSR and cannot be used for SSO collection.

Portland\T3\Report-Final 60 kessler consulting inc.

innovative waste solutions



Portland, Maine Evaluation of Recycling and Solid Waste Collection Services Section 6 — Scenario Analysis

Lease Financing
o If the City is constrained in its ability to finance the purchase of new trucks, some truck vendors will lease

new collection vehicles to the City and provide guaranteed terms for re-purchase.

Privatization:

e If financing the capital cost of new trucks and carts presents a significant barrier to Portland, the City could
choose to privatize as part of upgrading to cart-based SSR collection. It could do likewise for cart-based
SSO collection.

e The provision of new carts would be included in the service agreement with the private company being
responsible for providing the carts and recouping the cost through services fees.

e Insuch ascenario, the City would need to enter a long term service contract of sufficient length (e.g. five to
10 years) in order to spread out the cost of carts.
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