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Executive Summary

The Lloyd EcoDistrict, with generous funding provided by Metro Regional Government, partnered
with Community Environmental Services (CES) at Portland State University to conduct a materials
infrastructure analysis project to better understand the landfill-bound material stream being gen-
erated by the district and also identify opportunities for the district to capture value from the waste
materials while reaching its sustainability goals.

The project was conducted in three phases. The findings from each phase are discussed below.

Phase |

A district-wide inventory of buildings, by usage type and square footage, was created and existing
waste generation and material composition data was compiled using existing CES, City of Portland,
and Metro studies. Twenty five percent of the square footage within the district had material com-
position data from previous material assessments, this included 97% of the square footage for
event spaces and 26% for offices. This highlighted the building usage types where additional ma-
terial composition data was needed. Five (5) buildings were proposed for additional assessments.
The proposed buildings would result in material assessments and composition data representing
54% of the district.

Phase Il
The proposed material assessments, identified in the previous Phase, were conducted on the land-
fill-bound materials for the following buildings (usage type):

1. Double Tree Hotel (Hospitality)

2. Crowne Plaza Hotel (Hospitality)

3. Kaiser Permanente Administrative Headquarters (Office)
4. Calaroga Terrace (Residential)

5. Lloyd Center Mall (Retail) —two (2) proposed assessments

Material assessments included hand sorting the landfill-bound materials into various material cat-
egories to determine the types of materials being disposed of and provide insight to what waste
items were generated throughout the district. Once the landfill-bound materials were sorted each
category was weighed to provide quantitative data regarding the composition of the waste stream.

Phase Il

The material assessment data from the existing buildings and those completed in Phase Il were
combined into a comprehensive database to compare and combine the findings. All data was ex-
trapolated to represent one day (24-hours) of material generation and was also projected to rep-
resent the entire Lloyd EcoDistrict.
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The results from the material assessments showed that 15,203 pounds (7.6 tons) of landfill-bound
materials were generated in the district in a one-day (24-hours) period. Projected out, the district
would generate 5,548,837 pounds (2,774 tons) of material in one year.

Within the landfill-bound materials, 61% could have been diverted:

e 13% was readily recyclable materials, which included items that could be recycled
through standard recycling services offered by commercial haulers in the Portland-Metro
region.

e 9% was other recoverable materials, which include items that can be recycled but not
through the readily recyclable systems and would require a special material processor.

e 39% of the materials were compostable food and fibers, which could have been diverted
through the City of Portland’s commercial composting program.

Within the readily recyclable materials, mixed paper was the most common material representing
50% of the readily recyclables and 7% of all generated materials. Plastic film and rigid plastic were
the most common other recoverable materials, representing 69% of the other recoverables and
6% of all generated materials.

Cost Analysis

The findings from Phase Il were used to perform a cost analysis examining the price to dispose of
the landfill-bound materials and the value of the items being disposed of. The cost analysis calcu-
lated disposal costs beginning at the point of disposal at a region transfer station, which is regu-
lated by Metro, and does not include the costs associated with individual commercial waste haul-
ing services because these are not reqgulated costs. The projected Lloyd EcoDistrict landfill-bound
material generation figures show that it costs $522,680 annually to dispose of the materials. If all
of the divertible materials (61%) found within the landfill-bound waste stream were removed and
properly sorted, the district could save $320,835 annually from avoided disposal costs, including
$73,000 a year from diverting the compostable food and fibers which represented 39% of all gen-
erated materials.

The cost analysis also calculated the value of the recyclable materials disposed in the landfill-
bound waste stream utilizing current, real-market prices for secondary commodities. Within the
landfill-bound waste stream, 2,818 pounds of recyclable materials were disposed of per day. If
these materials were diverted and sold as secondary commodities, they could generate $183 per
day or $66,795 annually.

The above figures only represent materials that were disposed in the landfill-bound material
stream and do not include the secondary commaodities that are currently being recycled through
the commingled recycling systems. In order to understand the value of the secondary commodi-
ties in the commingled recycling stream and identify additional opportunities for the district, CES
estimated the amount and types of materials being generated in the commingled recycling stream
for the district. These estimates showed that the district could generate $628 per day and
$229,329 annually from the secondary commodities found in the commingled recycling stream.
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The combined net value from readily recyclable materials found in the landfill-bound and commin-
gled recycling streams in the district is nearly $300,000 a year.

Next Steps

Various innovative programs currently exist in the region that maximize secondary commodity
value from materials generated as a result of day-to-day organizational activities. It is recom-
mended that Lloyd EcoDistrict further explore these programs as a potential model for district op-
erations. However to best understand the case for a similar approach in the Lloyd EcoDistrict, more
information is necessary. A deeper analysis of the recycling material stream is recommended to
gain a better understanding of the materials being generated and their potential secondary com-
modity values. This will offer a more impactful business case to examine alternative materials
management programs that would serve to improve both the financial and environmental impact
of materials management in the district.
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Section 1: Materials Infrastructure Introduction and Background

In March 2013, the Lloyd EcoDistrict partnered with Community Environmental Services (CES), a
research and service unit at Portland State University, to conduct a district-wide waste materials
infrastructure analysis. The following report provides background information about the Lloyd
EcoDistrict's materials management goals followed by the findings from the materials infrastruc-
ture analysis project conducted by CES.

Materials Management in the Lloyd EcoDistrict

In 2012, the Lloyd EcoDistrict Roadmap was created as a guide for growth and economic develop-
ment. The roadmap provided an assessment of baseline conditions, adopted performance goals,
and recommended strategies to support the district in becoming the most sustainable businesses
district in North America.

In the Roadmap, the City of Portland’s Climate Action Plan (CAP) waste reduction goals, a 25%
reduction in total waste generation and 9o% recovery of all waste generation by 2035, were used
as goals to guide the district’s materials management practices. The Roadmap used baseline as-
sumptions of waste generation, per square foot, to estimate the total waste within the district.
Projected development growth figures were then used to determine the level of reduction re-
quired for the district to meet the 2035 CAP goals.

To achieve the waste reduction and sustainability goals of the district, the Roadmap suggests the
Lloyd EcoDistrict develop a materials management program that is self-funding and self-sustain-
ing that generates value back to the district (Roadmap page 37). However, in order to develop a
program a more complete understanding of the existing materials infrastructure and the landfill-
bound waste materials being generated in the district was necessary. The following materials in-
frastructure analysis project was proposed by the Lloyd EcoDistrict and CES to assist with fully
understand the waste materials being generated in the district.

Project Overview

The materials infrastructure analysis was conducted in the following three phases describe in detail
below. During Phase |, the Lloyd EcoDistrict and CES formed a Technical Advisory Committee
(TAC) comprised of local materials management experts from the City, Metro, PSU, and other or-
ganizations within the district. The TAC provided technical guidance and expertise on various ele-
ments of the analysis throughout the duration of the project.

Phase I: The first phase of the project included a large-scale secondary research evaluation of all
available waste-related data pertaining to the Lloyd EcoDistrict utilizing extant CES, City of Port-
land, and Metro data sets. This existing data included waste generation and waste composition
data (what type of materials make up the waste stream) on multiple organizations within the dis-
trict, including Bonneville Power Administration, the Liberty Centre, Oregon Convention Center,
and the Moda Center (formerly the Rose Garden Arena). All waste composition data was then syn-
thesized into a comprehensive waste data tracking system where gaps within the district waste
generation and composition data set were identified by CES and the TAC.
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Phase II: The second phase of the project used the identified gaps in the comprehensive waste
data tracking system to select specific businesses for additional waste characterization assess-
ments. For this phase, CES executed six (6) landfill-bound material assessments on the materials
generated at Double Tree Hotel, Kaiser Permanente Administrative Headquarters, Crowne Plaza
Hotel, Calaroga Terrace, and the Lloyd Center Mall.

Phase llI: The results of the additional material assessments performed in Phase Il were then
merged with the comprehensive waste data tracking system. A district-wide materials infrastruc-
ture analysis was conducted on the comprehensive waste data tracking system to evaluate oppor-
tunities for new or existing solutions for reduction, repurposing, monetizing, and recycling of high-
volume and high-value materials. Through this process, CES also identified the 3-5 materials cur-
rently present in the landfill-bound waste stream that present the greatest opportunity for the dis-
trict to either: 1) generating revenue for the district and its participating members; and/or 2) realize
cost off-sets and savings for the district by improved or additional collection.
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Section 2: Existing Waste Assessment Data— Phase |

A survey of total square footage (Sq. Foot) of buildings in the district was first conducted by CES
using information from Regional Land Information System (RLIS) datasets from Metro and the
City of Portland and data from the Lloyd EcoDistrict. Buildings were classified into the following
usage types:

Events: includes buildings used for large events such as the Rose Garden and the Oregon
Convention Center.

Office: buildings that are used for traditional office activities.

Retail: includes food service businesses, and buildings of various sizes for retail stores.
Hospitality: includes hotels and similar overnight facilities.

Residential: includes both multifamily and assisted living facilities.

Industrial: facilities zoned for industrial uses.

Other: includes churches and colleges within the district.

Table 2.1 below provides the square footage of each type and the percent of the district each rep-

resents.

EVENTS 1,278,633 14%
OFFICE 3,655,784 41%
RETAIL 1,889,739 21%
HOSPITALITY 1,115,338 12%
RESIDENTIAL 689,123 8%

INDUSTRIAL 38,168 0.4%
OTHER 313,576 3%

TOTALSQ FOOT 8,980,361 100%

Table 2.1: Square footage of building usage type

The total square footage in Table 2.1 differs from the total square footage reported by the City of
Portland and the Lloyd EcoDistrict Roadmap document because the above square footage only
represents buildings and does not include right of way, open space, and parking lot area.

Community Environmental Services | February 10, 2014



Table 2.2 below provides the square footage for buildings in the district that CES had previously
conducted material waste assessments for and the percent of each building usage type that the

existing data represents.

EVENTS 1,278,633 Moda Center, OCC 1,241,744 97%

OFFICE 3,655,784 41% BPA, Liberty Centre 961,844 26%

RETAIL 1,889,739 21% = =

HOSPITALITY 1,115,338 12% = =

RESIDENTIAL 689,123 8% - -
INDUSTRIAL 38,168 0.4% - -
OTHER 313,576 3% - -
SQFOOT 8,980,361  100% 2,203,588  25%

Table 2.2: Existing waste assessment data

From the existing material waste assessment data, multiple material waste assessments were pro-
posed for buildings within each usage type, with input from the Lloyd EcoDistrict TAC, to supple-
ment the existing dataset and provide a more comprehensive understanding of the landfill-bound
waste stream generated in the district. Table 2.3 below provides the proposed buildings, their
square footage, the updated coverage, and percent of building usage type with waste data.

TOTAL COVERED FOLLOWING
PROPOSED SORTS PROPOSED SORTS
% OF
TOTAL
PROPOSED UPDATED TYPE
BUILDING SQFOOT COVERAGE COVERED
EVENTS 1,278,633 Meoda Center, OCC 1,241,744 97% = 1,241,744 97%
OFFICE 3,655,784 41% BPA, Liberty Centre 961,844 26% KAISER 300,000 1,261,844 35%
RETAIL 1,889,739 21% = = LLOYD CENTER 1,347,555 1,347,555 71%
HOSPITALITY 1,115,338 12% = = DOUBLE TREE & 767,838 767,838 69%
CROWNE PLAZA
RESIDENTIAL 689,123 8% = = CALAROGA 267,299 267,299 39%
INDUSTRIAL 38,168 04% = = = =
OTHER 313,576 3% = = = =
SQ FOOT 8,980,361 100% 2,203,588 25% 4,886,280 54%

Table 2.3: Proposed waste assessments and coverage
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With the additional proposed building waste assessment data, the comprehensive waste stream
coverage would include material composition data for 54%, by square footage, of the Lloyd
EcoDistrict. Figure 2.1 below shows the level of coverage (both existing and proposed) by square
foot for each building usage type.
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30%
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EVENTS OFFICE RETAIL HOSPITALITY RESIDENTIAL

Figure 2.1: Coverage of waste stream data by building usage type

This level of material waste stream coverage is the most comprehensive dataset available and pro-
vides landfill-bound material composition data gathered from material assessments performed
within the last two years.
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Section 3: Material Characterization Assessments — Phase Il

The following five buildings were proposed for material characterization assessments to add waste
stream composition data to the existing Lloyd EcoDistrict dataset:

1. Double Tree Hotel (Hospitality)

2. Crowne Plaza Hotel (Hospitality)

3. Kaiser Permanente Administrative Headquarters (Office)
4. Calaroga Terrace (Residential)

5. Lloyd Center Mall (Retail) —two (2) proposed assessments

One material waste assessment, analyzing the contents of landfill-bound materials, was con-
ducted for each building, except the Lloyd Center Mall where two assessments were conducted on
two separate material loads (wet waste and dry waste). Each assessment was conducted at the
Metro Central Transfer Station, except for Calaroga Terrace which was conducted on-site, where
the contents of each building’s landfill-bound container were transported.

The contents of each building’s waste were hand sorted into multiple material categories (addi-
tional material categories were added when necessary for individual waste assessments and then
combined for analysis), which were grouped into the following material classifications (details
shown in table below):

e Readily recyclable materials are items that are collected by commercial haulers in the
Portland metro area, most of which are required by Metro regional government to be re-
cycled by businesses.

e Otherrecoverables are materials that cannot be recycled in the readily recyclable stream
but can be diverted through specific additional recycling collection systems.

e Non-recoverable materials are items that cannot be diverted from the landfill through ex-
isting systems in the Portland Metro region due to lack of markets or processing facilities
in the region.
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Readily Recyclable Other Recoverables Non-Recoverable

Corrugated cardboard Compostable food and fibers Restroom waste
Mixed paper Styrofoam Single use cups (paper and plastic)
Mixed metals Plastic film To-go containers (paper and plastic)
Plastic bottles and tubs Rigid plastics Liquids
Glass bottles and jars Wood True waste
Textiles
Vinyl

Office reuse/donation
E-waste
Fluorescent lights

Batteries

Each material category was then separately weighed to determine the material composition, and
percent of each material present, of the waste stream. Because materials are analyzed by weight,
lighter materials such as plastic film and Styrofoam may represent a large percentage of volume
but when considered by weight alone they may not appear as significant.

Each material assessment provides a “snap shot” of the type and amount of each material disposed
in the waste stream during that generation period. The generation period varied depending on the
building ranging from 24-hours to six weeks’ worth of materials. For buildings that had compactors
(Double Tree, Kaiser, and Lloyd Center), the generation period ranged from one (1) week to six (6)
weeks and a representative sample, estimated to be 10% by volume, was strategically extracted
from throughout the load to be sorted. The material loads from Crowne Plaza and Calaroga Ter-
race were disposed in small dumpsters, during a 24-hour period, and CES was able to sort the en-
tire load.
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Section 4: Combined Landfill-Bound Material Composition Data — Phase /Il

The raw data from the individual building waste assessments was first compiled into one docu-
ment and organized by material category. In order to apply the waste assessment findings from
Phase | and Phase Il to the entire district, the data needed to be extrapolated to a common gener-
ation period. CES utilized the following methodology to extrapolate the waste generation data:

1. Material composition findings were extrapolated to the entire load. For the buildings
where a representative sample of the load was sorted (BPA, Liberty Centre, OCC, Moda
Center, Double Tree, Kaiser, and both Lloyd Center assessments) the findings were ex-
trapolated to include the weight of the entire landfill-bound load.

2. The material composition findings for each building were then calculated to represent one
day (24-hours) of materials. To calculate this, the total weight of the landfill-bound load
for each building was dived by the number of generation days, assuming an even amount
of materials were generated each day.

3. Theindividual building data was then combined by building usage type and projected to
represent all buildings of that type in the Lloyd EcoDistrict.

Table 2.4 below provides the extrapolated material generation and composition results, for one
day (24-hours) and for one year, by building usage type for the entire Lloyd EcoDistrict.
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Material Compostion by BUILDING USAGE TYPE -Projected to entire LED (1 Day)

OFFICE EVENTS HOSPITAUTY
CATEGORY LBS LBS LBS
Corrugated Cardboard [BRCIVEIYS 65.28 16.74
Mixed Paper 34517  147.95 86.69
60.22 49.29 10.25
Plastic Bottles and Tubs [BRRE[T8e1:] 93.59 23.54
Glass Bottles and Jars [0 23.14 19.59
Food and Fibers 1,72425 1,097.64 209.59
71.28 2.06 277
192.44  116.12 10.56
96.02 110.83 8.68
2.75 2.67 0.00
0.00 0.00 39.51
0.00 1.65 0.00
17.73 11.57 29.51
29.93 0.52 9.70
Fluorescent Lights 0.00 0.00 0.00
0.00 0.00 0.14
219.16 18.71 0.00
318.68 682.82 50.24
Single Use Cups (paper IS S REPYPY: 11.08
and plastic)
68.02 0.00 10.56
9.86 142.89 27.80

True Waste / Non- 1,021.06 1,299.47 258 .47
Recyclables

TOTAL 4,398.97 3,850.43 325.44

RETAIL

LBS
156.88

376.81
63.50
141.32
54.82
1,663.23
7.90
248.30
138.34
29.08
60.29
0.00
91.37
28.73
3.91
0.77
0.00

277.94

234.50

162.26

37.95

476.88

4,254.77

RESIDENTIAL

LBS
10.92

54.05
15.95
13.51
20.97

1,232.08

0.10
11.54
16.15
0.00
0.00
0.00
36.67
0.00
0.00
0.49
0.00

142.72

35.23

0.00

15.15

227.10

1,832.64

TOTAL TOTAL %
LBS % LBS
290.70 1.91% 106,106.13
1,010.68 6.65% 368,897.07
199.21 1.31% 13.41% 72,712.32
368.34 2.42% 134,443.25
169.15 1.11% 61,738.54
5,926.79 38.99% 38.99% 2,163,276.94
20.12 0.13% 7,342.82
578.96 3.81% 211,320.76
370.03 2.43% 135,060.23
34.50 0.23% 12,592.66
99.80 0.66% 36,428.53
8.99%
1.65 0.01% 602.06
186.85 1.23% 68,199.86
63.87 0.45% 25,138.69
3.91 0.03% 1,425.42
1.40 0.01% 510.64
237.86  1.56% 86,819.64
1,472.40 9.69% 537,426.84
403.61  2.65% 147,316.07
38.62%
240.85 1.58% 87,908.54
233.65 1.54% 85,282.41
3,282.98 21.60% 1,198,287.39
15,202.29 100.00% 5,548,836.80

1Year

Tons

53.05
184.45
36.30
67.22
30.87
1,081.64
3.67
105.66
67.53
6.30
18.21
0.30
34.10
12.57
0.71
0.26
43.41

268.71

73.66

43.95

42.64

589.14

2,774.42

Table 2.4: Landfill-bound material composition for the Lloyd EcoDistrict
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Findings

The results from the material assessments and extrapolated data show that 15,203 pounds (7.6
tons) of landfill-bound materials are generated in the district in a one-day (24-hour) period. Pro-
jected out, the buildings in the district will generate 5,548,837 pounds (2,774 tons) of landfill-bound
materials in one calendar year. District tonnage is based on conservative daily operation figures
and does not account for special events or high traffic periods where material generation would be
increased.

Within the landfill-bound materials, 61% could have been diverted, 13% is readily recyclable, 39%
iscompostable food and fibers, 9% is other recoverable materials, and only 39%is non-recoverable.
Common materials found in the landfill-bound waste that could be diverted included:

Mixed paper which represented 7% of all landfill-bound materials and 50% of the readily
recyclable items.

Plastic film which represented 4% of all materials and 42% of the other recoverables.

Rigid plastic which represented 2% of the entire waste stream and 27% of the expanded
recyclables.

Compostable food and fibers which represented 39% of the entire waste stream.

The following were common recoverable materials observed within each building usage type (full
data is available in Appendix A):

Office (61% of materials could have been diverted)

» Readily recyclable materials represented 13% of the waste stream and these
common recyclable materials included mixed paper (8% of all materials, 58% of
readily recyclables) and plastic bottles and tubs (2% of all materials, 16% of read-
ily recyclables).

» Compostable food and fibers represented the largest recoverable material, 39% of
all generated materials.

» Other recoverable materials represented 8%, which largely consisted of plastic
film (4% of all materials, 56% of other recoverable materials) and rigid plastic (2%
of all materials, 28% of other recoverables).

Events (44% of materials could have been diverted)

» Readily recyclable materials represented 10% of all materials, which largely con-
sisted of mixed paper (4% of all materials, 39% of readily recyclables) and plastic
bottles and tubs (2% of all materials, 25% of readily recyclables).

» Compostable food and fibers represented 28% of all materials.
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»  Plastic film (3% of all materials, 47% of other recoverables) and rigid plastic (3% of
all materials, 45% of other recoverables) were the most common other recovera-
bles (6% of the entire stream).

e Hospitality (57% of materials could have been diverted)

»  Mixed paper was by far the largest readily recyclable material representing 11% of
the entire stream and 55% of the readily recyclable materials.

» Compostable food and fibers represented 25% of all materials.

» Other recoverables represented 12% of the materials and mainly consisted of
textiles, representing 5% of all materials and 39% of the other recoverables.

e Retail (72% of materials could have been diverted)

» Readily recyclables represented a combined 19% of all materials, with mixed pa-
per (9% of all materials and 48% of readily recyclables) and cardboard (4% of all
materials and 20% of readily recyclables) as the most common.

» Compostable food and fibers represented 39% of all materials.

»  Plastic film (6% of all materials and 41% of other recoverables) and rigid plastic
(3% of all materials and 23% of other recoverables) were the most common other
recoverable materials which represented 14% of all materials.

e Residential (77% of materials could have been diverted)

» Readily recyclable materials represented 6% of all materials, which largely con-
sisted of mixed paper (3% of all materials and 47% of readily recyclables) and
glass bottles and jars (1% of all materials and 18% of readily recyclables).

» Compostable food and fibers represented 67% of all materials.
» Other recoverables only represented a combined 4% of all materials.

Compostable food and fibers was the most common material found in the landfill-bound material
stream for each building usage type that could have been diverted. The amount of readily recycla-
ble materials found varied depending on building usage type ranging from 6% (residential) to 19%
(retail and hospitality). Other recoverable materials were primarily found in hospitality (12%), and
mainly consisted of textiles and items for reuse or donation, and retail (14%) which largely con-
sisted of rigid and film plastics.

The material composition of landfill-bound waste generated in the district was then used to iden-
tify valuable materials and other alternative material management programs to economically ben-
efit the Lloyd EcoDistrict.
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Section 5: Cost Analysis

The material composition findings from the landfill-bound waste stream were used in a district-
wide cost analysis that examined the costs associated with disposing of materials and the value of
the materials within the waste stream. For this analysis the “disposal cost” only includes the charge
that is incurred at regional transfer stations to dispose of materials (either by sending it to the
landfill or to a composting facility). This cost is established and requlated by Metro (http://www.or-
egonmetro.gov/index.cfm/go/by.web/id=31448). Not included in “disposal cost” are the charges
associated with an individual businesses’ service or hauling agreement with their commercial
waste hauler. Because the City of Portland has an open market system for commercial waste haul-
ing service, these rates are not regulated and therefore individual commercial waste haulers im-
pose varying and inconsistent fees for service. This analysis utilizes the regulated disposal costs for
non-recoverable landfill-bound materials and compostable materials and also assumes that there
is not a cost associated with disposing of readily recyclable or other recoverable materials.

Using the projected Lloyd EcoDistrict material composition figures, the district is currently paying
$1,432 per day to dispose of the 15,202 pounds of landfill-bound material, or $522,680 annually.

The value of the disposed materials was determined using secondary commodity prices of recy-
clable materials. Recyclable materials are considered secondary commodities because they are
used as raw materials in the manufacturing of new products. Secondary commodity prices are
based on two primary sources, the Official Board Markets (OBM) “Yellow Sheet” prices and the
Standard Market Prices (SMP) index. OBM and SMP indexes are industry standard pricing guide-
lines for material suppliers, purchasers, and processors.

The landfill-bound materials stream contained 2,818 pounds of recyclable materials that are gen-
erated each day. This recyclable material could be sold as secondary commodities with a current
market value of $183 per day or $66,795 annually.

Limitations

While the above cost analysis uses the most current disposal costs and secondary commodity
prices, they only represent a portion of the costs associated with materials management in the
district. Because the City of Portland has an open market system for commercial hauling, the cost
of service for hauling is not regulated and varies significantly among the waste haulers providing
service to the businesses in the district. Cost of service and hauling fees can be negotiated by indi-
vidual businesses, however the disposal figures utilized in the above cost analysis are defined and
regulated by Metro and apply to all commercially generated waste.

Another limitation to fully understanding the potential of an alternative materials management
program in the district results from an incomplete look at district-wide materials data. The analysis
herein only studied the landfill-bound material data to determine the potential revenue opportu-
nities for the district and does not include commingled recycling materials. The majority of the
secondary commodities value would be found within the commingled recycling material. With this
in mind, CES estimated the quantity and secondary commodity value of the commingled recycling
generated in Lloyd Ecodistrict. The proceeding section utilizes the estimated material composition
figures to project the quantity and value within the district's commingled recycling stream.
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Section 6: Disposal Costs and Secondary Commodity Values

The following sections utilize the results from the comprehensive landfill-bound material stream
data and the cost analysis to further evaluate potential materials management programs to bene-
fit the Lloyd EcoDistrict.

Landfill Disposal Savings and Secondary Commodity Values
Further investigation of the cost analysis executed by CES shows the following different scenarios
for Lloyd EcoDistrict to understand.

If all of the recoverable materials (readily recyclable, other recoverables, and compost) in the land-
fill-bound stream (61%) were properly diverted, the district would pay $553 per day for landfill
disposal. This would represent a potential cost savings of $879 per day. These reduced disposal
costs could result in a yearly savings of $320,835 across the district.

Compostable food and fibers represented 39% of the entire landfill-bound material generated in
the district. The disposal of this material as landfill-bound waste costs the district $558 per day to
dispose of. If the district were to properly divert this material into the compost material stream the
cost for disposal (as compost) would be $358 per day, saving the district $200 per day. Yearly, this
could result in a $73,000 savings for the district.

Within the landfill-bound materials are valuable secondary commodities. The most commonly
found valuable materials were mixed paper, plastic bottles and tubs, and plastic film. If these three
(3) materials were collected separately and processed and sold as secondary commodities direct
to market, the district could earn $56,575 annually. The potential earnings plus the avoided land-
fill disposal costs from removing these materials would result in $153,665 annually.

An annual savings of $73,000 for properly diverting compostable food and fibers, or $153,665 for
diverting mixed paper, plastic bottles and tubs, and plastic film from the landfill and processing it
as a secondary commodity may seem insignificant to some of the larger businesses in the district,
however that value could benefit the Lloyd EcoDistrict operations.

Commingle Recycling Material Composition Estimates

As previously mentioned, the above figures only represent the opportunities found within the
landfill-bound material stream. To fully evaluate the benefits to the district through an alternative
materials management program, a materials analysis for readily recyclable and other recoverable
materials needs to be conducted to help create a baseline of all materials being generated in the
district as well as determine the material composition.

In an attempt to estimate the potential value to the district found within the commingled recycling
stream, CES estimated the total generation of commingled recycling in the district using the City
of Portland business recycling requirements. Currently, all businesses within the city are required
to divert 50% of the waste materials they generate from the landfill. CES assumed that all busi-
nesses within the district were meeting this requirement by diverting 50% of the materials gener-
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ated in the district through commingled recycling. This assumption shows that the district gener-
ates approximately 30,405 pounds (15.2 tons) of waste materials in total each day (24-hours),
which includes landfill-bound (15,202 pounds) and commingled recycling (15,202 pounds) materi-
als.

To determine the material composition of the commercially-generated commingled recycling, the
findings from the 2011 State of Oregon Department of Environmental Quality Composition of Com-
mingled Recyclables Before and After Processing study was used
(http://www.deq.state.or.us/lg/pubs/docs/sw/CompositionCommingledRecyclablesBeforeAfter-
Processing.pdf). This study collected information on commingled recycling composition of resi-
dential and commercial loads. The following material composition was found to make up the com-
mercial loads generated in the Portland metro area:

e Mixed paper 33%

e Cardboard 49%

e Plastic bottles and tubs 2%
e Mixed metals 3%

e *Film plastic 3%

e *Rigid plastic 2%

e *Other contaminants 8%

Materials with an asterisk are considered contaminants in the commingled recycling stream.

This material composition was then applied to the estimated weight per day of commingled recy-
cling generated in the district. Table 3.1 below provides the estimated results.

OFFICE EVENTS HOSPITALITY RETAIL RESIDENTIAL TOTAL

Mixed paper
Cardboard

Plastic bottles and tubs
Mixed metals
*Film plastic
*Rigid plastic
*Contaminants
TOTAL 4399 3890 825 4255 1833 15202

Table 3.1: Commingled recycling material composition estimates
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The estimated daily generation of commingled recycling was then used to calculate the secondary
commodity value within the material stream. If all materials were processed as secondary com-
modities, and were receiving their current market value, the district could generate $628 per day
or $229,329 annually. The most valuable commodities would be cardboard, which could generate
$141,255 annually, and mixed paper, which could generate $46,720 annually.

Estimated Landfill-Bound and Commingled Recycling Value
Using the cost analysis conducted for the landfill-bound materials and the secondary commodity
value for the estimated commingled recycling, the Lloyd EcoDistrict could generate the following:

o Daily disposal savings of $879 by properly diverting all recyclable and recoverable mate-
rials found in the landfill-bound stream — $320,835 annually.

»  Daily disposal savings of $200 just by diverting compostable food and fibers
from the landfill stream into the composting stream —annually $73,000.

e Daily revenue earnings of $811 from secondary commodities generated in the district —
$296,015 annually.

» $183 generated daily for secondary commodities disposed in the landfill-bound
materials stream — $66,795 annually.

» $628 generated daily for secondary commodities disposed in the commingled
recycling stream — $229,329 annually.

The following section provides alternative scenarios for capturing the value, both from the second-
ary commodities being generated and the avoided disposal costs, as discussed above.
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Section 7: Alternative Materials Management Programs to Capture Value

There are various examples of alternative materials management programs in the Portland area
that generate value from their secondary commodities to help offset the costs of the program. The
following programs, in place at the Port of Portland and Portland State University, generate value
from the commingled recycling, while the program at Providence Healthcare generates value from
materials that cannot be recycled in the commingled stream.

Portland State University, through their commercial hauler, receives a standard floor rate reim-
bursement price for their commingled recycling material each time a load is tipped at a Materials
Recovery Facility (MRF). Floor rates are reimbursement prices that the MRF agrees to give individ-
ual waste haulers as a base rate per ton to pay for all of the commingled materials. The floor rate
does vary as the OBM and SMP markets ebb-and-flow. However, in the case of this example, the
hauler passes the floor rate reimbursement price directly back to PSU in the form of a quarterly
check.

The Port of Portland utilizes a different approach for the materials that are generated at Portland
International Airport. The Port receives market value for secondary commodity materials within
their commingled recycling. A material composition assessment is conducted annually to deter-
mine the amount and type of materials present in a typical commingled recycling load. The mate-
rial composition that is realized is then applied to the weight (as a percentage of the total) of the
commingled recycling load picked up. The Port is rebated, based on individual material, for the
projected amount of materials and the current secondary commodity price for each material
within the commingled load.

Providence Healthcare employs a program that has received national attention for its ability to
efficiently ensure maximum diversion while achieving cost offsets. Providence receives maximum
value from the secondary commodities they generate utilizing a centralized material collection
program, whereby specific materials are separated and transported to a centralized facility where
they are then consolidated and sold directly to material vendors.

While the above examples are for individual organizations there are elements of each that can be
applied to a district-level materials management program such as a district-wide floor rate for
commingled recycling. Capturing value from secondary commodities using a program similar to
the Port of Portland or Providence Healthcare are more difficult because the secondary commod-
ities generated throughout the district would need to be collected. The following two models,
based off elements of existing programs in the Portland area, are recommended as the most ef-
fective methods for capturing the secondary commodities generated in the Lloyd EcoDistrict.

Lloyd EcoDistrict Alternative Materials Management Program Recommendations

A route-based model utilizes an established route to collect materials from businesses on a requ-
lar schedule. Utilizing a route based model distributes the hauling costs among participating busi-
nesses, provides more frequent pick up of materials being generated from businesses, and ensures
the vendor is maximizing their efficiency. The Port of Portland created a route-based model to
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reduce the cost of compost collection service from Portland International Airport (PDX) with sur-
rounding businesses in 2004, before the city had developed their current program. When the Port
implemented their program, they were paying a higher hauling fee because the commercial hauler
was sending one designated truck to PDX just to service a few compost collection containers. PDX
was also responsible for the full cost of disposal and tipping fees at the local transfer station. By
partnering with businesses that were located near PDX, the Port and the participating businesses
were able to distribute the hauling and tipping costs across the multiple businesses. Because the
commercial hauler was able to establish new contracts and maximize the efficiency of their route,
the Port and participating businesses were able to negotiate lower hauling and service fees. This
model additionally helps to guarantee the material vendor acquires a full load of material while
allowing businesses that do not generate a large quantity of materials on a reqular basis to partic-
ipate in the new diversion program. In the case of the Port, the targeted material was compostable
food and fibers, but this model could be expanded to include other specific materials such as card-
board, plastic film or other recyclable commodities.

Another alternative program to be considered is a centralized materials recovery facility (MRF).
This program would be similar to the program currently in place at Providence Healthcare. Provi-
dence has created a program where specific materials (both commingled and individual) are sep-
arated and collected from their different, geographically dispersed, buildings around the metro
area. These materials are then transported, using their own trucks, to a central MRF where they
are hand sorted by staff, processed, and then sold as secondary commodities directly into the mar-
ket. Providence has created relationships with local material processors and vendors who will pick
up and pay for the secondary commodities separated by Providence. This model allows Providence
to ensure material quality and demand higher, less-volatile, commodity prices for the clean and
processed materials. In addition, the program led to the development of ten jobs aimed at the
underemployed.
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Section 8: Next Steps

While this analysis provides the necessary data for understanding the Lloyd EcoDistrict’s landfill-
bound material stream, as the district moves toward developing alternative materials manage-
ment programs that create value for the district, more data will be necessary. The value from the
landfill-bound material stream can be realized through more efficient material diversion through-
out the district and avoided landfill disposal costs. The landfill-bound material composition data
showed that 61% of the materials being disposed could have been diverted, reducing disposal
costs by $320,835 annually. Included in those figures are compostable food and fiber materials
that represented 39% of the landfill-bound stream and could save $73,000 annually in avoided
landfill disposal costs. Within the landfill-bound materials was $66,795 worth of secondary com-
modities, which if realized and combined with the avoided landfill disposal cost could generate
$387,630 for the district annually.

Only a limited amount of secondary commodities are disposed in the landfill-bound material
stream. The majority of the commodities are disposed through the commingled recycling stream.
In order to fully understand the potential value of the commaodities within the district, the material
composition of the commingled recycling stream was estimated and then analyzed. The esti-
mated figures showed that the district could potentially generate $229,328 annually from sec-
ondary commodities located in the commingled recycling stream. Further detailed analysis of
commingled and other recoverable recycling streams will provide a more complete view of the
total material generation in the district and will allow for a more in-depth projection of the total
secondary commodity values.

Once the commingled recycling and other recoverable material streams are analyzed and the true
secondary commodity values are calculated, the potential value of various alternative material
management programs can be evaluated. Currently, the Lloyd EcoDistrict, with assistance from
CES, has partnered with a Portland State University MBA class to better understand two of the
models discussed in this report: 1) a route based collection system; and 2) a centralized facility to
collect materials and capture their secondary commodity value. The students will be conducting a
financial analysis of the two different models to determine the total costs associated with operat-
ing each model, as well as using the findings from this materials infrastructure analysis to make
financial estimates and evaluate potential for an alternative materials management approach that
adds value for the Lloyd EcoDistrict.

With further analysis of the two alternative materials management models and a more complete
understanding of the commingled recycling composition and other recoverable materials streams,
the Lloyd EcoDistrict can continue to develop a district-wide materials management program that
will capture value for the district while creating a more efficient and effective system.
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Material Compostion by BUILDING USAGE TYPE -Prajected to entire LED (1 Day)
OFFICE EVENTS HOSPITALITY RETAIL RESIDENTIAL

CATEGORY LBS % LBS % LBS % LBS % LBS %

40.87 0.93% 65.28 1.68% 16.74 2.03% 156.88  3.69% 10.92 0.60%
345.17 7.85% 14795 3.80% 86.69 10.50%  376.81 8.86% 54.05 2.95%
60.22 1.37% 49.29 1.27% 10.25 1.24% 63.50 1.49% 15.95 0.87%
96.38 2.19% 93.59 2.41% 23.54 2.85% 141.32 3.32% 13.51 0.74%
50.62 1.15% 23.14 0.59% 19.59 2.37% 54.82 1.29% 20.97 1.14%
1,724.25 39.20% 1,097.64 28.21% 209.59 25.39% 1,663.23 39.09% 1,232.08 67.23%
7.28 0.17% 2.06 0.05% 2797 0.34% 7.90 0.19% 0.10 0.01%
Pl: m

Shio@ll 19244  437% 11612 298% 1056  1.28% 24830 5.84% 1154  0.63%

Rigid Plas 96.02 2.18% 110.83  2.85% 8.68 1.05% 138.34 3.25% 16.15 0.88%
2.75 0.06% 2.67 0.07% 0.00 0.00% 29.08 0.68% 0.00 0.00%

Textiles 0.00 0.00% 0.00 0.00% 39.51 4.79% 60.29 1.42% 0.00 0.00%
0.00 0.00% 1.65 0.04% 0.00 0.00% 0.00 0.00% 0.00 0.00%
onation 17.73 0.40% 11.57 0.30% 29.51 3.57% 91.37 2.15% 36.67 2.00%

AEL 29.93 0.68% 0.52 0.01% 9.70 1.18% 28.73 0.68% 0.00 0.00%

and plastic)

fo-eo :: ’ plaset'i:}[p i 6302  1.55% 000 000% 1056  1.28% 16226 3.81%  0.00  0.00%

9.86 0.22% 142.89 3.67% 27.80 3.37% 37.95 0.89% 15.15 0.83%
True Waste /Non-
Recyclables 1,021.06 23.21% 1,299.47 33.40% 25847 31.31% 476.88 11.21% 227.10 12.39%

TOTAL 4,398.97 100.00% 3,890.48 100.00% 825.44 100.00% 4,254.77 100.00% 1,832.64 100.00%

0.00 0.00% 0.00 0.00% 0.00 0.00% 3.91 0.09% 0.00 0.00%
0.00 0.00% 0.00 0.00% 0.14 0.02% 0.77 0.02% 0.49 0.03%
219.16 4.98% 1871 0.48% 0.00 0.00% 0.00 0.00% 0.00 0.00%

318.68 7.24% 682.82 17.55% 50.24 6.09% 27794 6.53% 142,72 7.79%

98.52 2.24% 24.28 0.62% 11.08 1.34% 23450 5.51% 35.23 1.92%

22 Community Environmental Services | February 10, 2014



Lloyd EcoDistrict Materials Infrastructure Analysis (1 day of generation)

Landfill-Bound Materials 100% Diversion
LANDFILL BOUND Effective
WASTE Materials

Current Program Secondary Management

MATERIALS .
(Disposal Cost) Commodity Value Program (Disposal

1Year Extrapolation

Cost Savings +
Secondary

w Corrugated Cardboard 290.70 1.9% ($27.37) $15.26 $42.64 $15,562.06
; g Mixed Paper 1010.68 6.6% ($95.17) $25.27 $120.44 $43,959.62
g g Mixed Metals 199.21 1.3% ($18.76) $4.78 $23.54 $8,592.05
& E Plastic Bottles and Tubs 368.34 2.4% ($34.68) $66.30 $100.99 $36,859.63
Glass Bottles and Jars 169.15 1.1% ($15.93) $0.00 $15.93 $5,813.61
Compostable Food and Fibers 5926.79  39.0% ($558.10) ($358.21) $199.88 $72,956.51
Styrofoam 20.12 0.1% ($1.89) $0.00 $0.00
Plastic Film 578.96 3.8% ($54.52) $63.69 $118.20 $43,144.30
Rigid Plastic 370.03  2.4% ($34.84) $7.40 $42.24 $15,419.15
3450  0.2% ($3.25) $0.00 $0.00
99.80  0.7% ($9.40) $0.00 $0.00
1.65 0.0% ($0.16) $0.00 $0.00
Office Reuse/Donation 186.85 1.2% ($17.59) $0.00 $0.00
E-Waste 68.87 0.5% ($6.49) $0.00 $0.00
Fluorescent Lights 3.91 0.0% ($0.37) $0.00 $0.00
Batteries 1.40 0.0% ($0.13) $0.00 $0.00
Construction Waste 237.86 1.6% ($22.40) $0.00 ($22.40) ($8,175.37)
Restroom Waste 1472.40 9.7% ($138.65) $0.00 ($138.65) ($50,606.80)
Single Use Cups (paper and plastic) 403.61 2.7% ($38.01) $0.00 ($38.01) ($13,872.02)
Single Use To-Go Containers (paper and plastic) 240.85 1.6% ($22.68) $0.00 ($22.68) ($8,277.91)
Liquid 233.65 1.5% ($22.00) $0.00 ($22.00) ($8,030.62)
True Waste 3282.98 21.6% ($309.14) $0.00 ($309.14) ($112,836.73)
15202.29 100%
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Lloyd EcoDistrict Materials Infrastructure Analysis (1 day of generation)
Commingled Recycling

OFFICE EVENTS | HOSPITALITY [ RETAIL |RESIDENTIAL| TOTAL Secondary Commodity Value
LBS LBS LBS LBS LBS LBS

| DEQ% | tBs | iBs | eS| Bs | Bs | Bs | iDay | _dvear |

33% 1452 1284 272 1404 605 5017 $ 12542 $  45777.90
49% 2155 1906 404 2085 898 7449 $  391.08 $ 142,743.83
2% 88 78 17 85 37 304 S 5473 $  19,975.81
3% 132 117 25 128 55 456 S 10.95 $  3,995.16
3% 132 117 25 128 55 456 S 5017 $ 1831116
2% 88 78 17 85 37 304 S 608 $  2,219.53
8% 352 311 66 340 147 1216 - -

4399 3890 825 4255 1833 15202 $ 63842 $  233,023.40
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