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Background

« In 2008, the City of Tacoma set a goal to divert 70 percent of Tacoma’s

solid waste from landfills by 2028.

« In May 2014, the Tacoma City Council passed Resolution
38907 reaffirming the 70 percent diversion goal and calling for
a Sustainable Materials Management Plan (SMMP) to ensure that the goal

is met on schedule.

 Sustainable materials management is an
approach that includes waste prevention
and management, while seeking to reduce
environmental impacts by managing
materials through all stages of their life.
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https://cms.cityoftacoma.org/sustainability/Resolution38907-materialsmanagement.pdf
http://cms.cityoftacoma.org/SolidWaste/SMMP%202016_ExecSumm%20Vol%20123_FullReport.pdf

Waste Composition Results
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Tacoma Solid Waste Management
Organics Facllity Feasibility Study

Market Study

Concurrent to the technology evaluation, a market study was conducted. The study concluded that Tacoma
should be able to market their product directly to horticultural professionals in tractor trailer volumes at $10 to
$15 per cubic yard, picked up.

Business Case Cost Analysis

Following completion of the feedstock analysis and market study, a business case analysis was performed. The
process used to complete the business case analysis included estimating life-cycle costs and multi-objective
decision analysis (MODA) to incorporate environmental and social factors important to the City in evaluating
facility options. Indoor negative ASP was selected as the preferred technology from the initial evaluation.

A second evaluation was conducted for three different feedstock scenarios using that technology. The three
feedstock scenarios that were considered include the following:

SSO + Biosolids without AD
SSO + Biosolids with AD Did no.’r include
SSO Only (without Biosolids) economics of RNG.
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Residential Composition Results

100 80
90
80 74.4 75 # SO Only
68.1
o /0 62.6
S 60 70 -
Q ® SSO+Biosolids
e 50 with AD
=) 4,65
g 40 2 @ s50+Biosolids
30 >60
20
10 55
0
SSO+Biosolids SSO+Biosolids+AD SSO only 50
Alternative
45
90 95 100 105 110 115 120

B Minimize Environmental Impacts ®Minimize Social Impacts
o PV Cost Above Index, (Low Cost = 100
Maintain Flexibility Operational Simplicity and Safety ( )

g Vfice of

S Enuironmental Palicy
and Sustainability



FoodCycling Made Easy
Tacoma Brown Bucket Brigade

TacomaRecycles.org

FOOD WASTE RECYCLING



Tacoma's Central Wastewater Treatment Plant

Tacoma’'s Central Treatment was designed at a
time when there was a lot food industry in tfown.
As these industries moved on the plant the waste
loads were reduced resulting in anaerobic
digester capacity that could be used to treat
organic waste and generate bio-methane.

So how could we make use of this freatment
capacitye
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Residential Food Waste Grinder Pilot Study
(Wapato Lake Neighborhood)

A Gma
March 19, 2013

In 2013, the City of Tacoma with Insinkerator conducted an in-sink food
grinder (disposer) pilot project in Tacoma’s Lake Wapato neighborhood. e
The study’s objective was to determine if the amount of food being e S
placed in the garbage and yard waste bins decreased after the

installation of disposers. The project included 90 households and had R
three phases:

on Serles” food waste disposer [garbage disposal.] Your participation in this

are I-5 [west), Yakima Avenus (east), South 567 Strent [north],and Seuth 767 Strect {south.)

2. In exchange for the free disposer and Installatlan, you will be asked to complete twa brief
surveys, Vou will receive one after the disposer iz installed and ancther at the endef the
project.

1. a pre-test characterization of the garbage and yard e —

area, Installations will begin in about twe months, Flease b on the lookaut for anotification
from the plumbing contracter hired to do the install. He or she will call ta make an
appointment with you.

4. When tha disposer is installed, we'll provide tips on how to uss it. You'll probably bs surprised

2. waste, 2) installation of in-sink food waste disposers (disposers), N _ _

a I‘ I d disposar can halp kasp your kitchan clean and mean less garbags, fewarpasts and odors,
Sending lese wacste to the landfill can resultin a number of environmental benefitz. For

n res
example, your new disposer will grind food scraps into a liquid slurry that moves through
sewers to Tacoma's wastewater traatment plant whersit will ba turnad back inte clean watar,

3. a post-test characterization of garbage and yard waste e b e b

rean. If you have any guestions about the praject,

please call me at {253) 502-2289,

Thank you for yaur participation.

Istta Antonakes, Sr. Envirenmental Specialist
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Wapato Lake Survey Results

Majority (78%) reported no problems.
* Problems reported were:
* jams, clogs (15%)
* noisy (5%)
» broken (3%)
« odors (3%)
* Fats, oils, and grease disposed of in trash (97%).
* 90% were satisfied or very satisfied with program.

* Nearly 60% reported using the FWD almost always in meal prep and
cleanup; 75% reported they put all or most food waste down FWD.

« 86% reported a decrease in trash
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Residential Food Waste Grinder Pilot
Study Results

Pounds per Household

Pre-test Post-test Percent

Changein
Lbs/HH

Lbs/HH Lbs/HH

" Organics . . -4.2%
: Food | 25.9 | 224 | -13.6%
The pounds of material per household T WS - e I s
shown below in Table 3 represent the Paper 4.3 >0 s
Cardboard Boxes 0.3 0.3 6.0%
average material disposed, over the Newspaper 0.6 051 -16.3%
' Mixed Paper | 3.0 | 38| 26.5%
four-week study period, by the Other Paper 0.4 0.4 5.7%
o Plastic 3.6 3.3 -8.7%
participating households over each four Bottles & Jugs 1.8 1.6 -6.8%
. Jars & Tubs 0.8 0.4 -40.4%
week study period. Theamount of food Bags | 11 | 12|  10.6%
. . ) Other Recyclables 6.3 5.4 -15.4%
dlSpOSEd In the garbage after d|5poser5 Aluminum Foil, Tin Cans, and Aluminum Cans 2.1 1.5 -27.5%
. Glass Bottles & Containers 4.2 3.8 -9.2%
were installed decreased by 3.5 pounds e — FoY FoI 0.6%
0 Household Hazardous | 0.2 | 03| 28.6%
per hOUSGhOld, or 136%’ Other Materials 59.0 59.3 0.5%
a1 Total 100.4 99.0 -1.3%
Participating Households 90 63
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Campus Food Waste Pilot Study

University of Puget Sound Food Waste Audit (May 2013)

Introduction Results/Data

Food waste poses two significant
problems for institutions like the
University of Puget Sound. On one hand,
it is an obvious environmental problem.
On the other, food waste is heavy and
thus expensive to dispose of. In order to
address these problems, the University’s
Dining and Conference Services (DCS)
has installed an “Insinkerator” garbage
disposal that allows post-consumer food
waste to be integrated into to the water
stream and eventually converted into
TAGRO fertilizer. If the diner is
renovated, it would also be able to
direct pre-consumer waste into the
Insinkerator. This report audits the
University's current food waste
production in order to understand the
scope and potential of the Insinkerator
project.

Data for the project comes from three

sources:

1) Food waste collected in buckets by
diner staff members, who recorded
number of buckets and time of day.

2) Average weights of these buckets,
collected every morning and
evening over the course of a5
days.

3) The average number of meals
served per day at the diner,
provided by DCS staff.

Figure 1: Pre-consumer
versus Postconsumer Food
Pre-consumer was‘te
H1 Waste
(55.182 Ibs/day)

Post-consumer
N2 Waste
(63.618 Ibs/day)

Figure 1. Pre-consumar waste consists of data collected from ondy the dishroom, whereas postronsumer
waste consists of data from every remaining station. The average numbser of buckets of waste per station was
calculated, then muktplied by the number of meals for which we had data for the respective station (in all
cases three: [meals per day] escept for the Aslan station, Inwhich case & was one]. This gave us the average
amount of waste generabed per station per day In units of buckets. We multiplied this data by 10.14 lbs, the
average weight of a bucket of food waste as we had ciloulated eardler. This gave us the avwerage weight of food
waste generated per station bn pounds. We thien found the sum of the postconsumer station waste.

Figure 2: Food Waste
Produced per Meal

g
3
£ 31.657 —
$
!

Figune 2. This data was measured by averaging the amount of waste per meal in units of buckets combined across
aill stations, then multiplying it by the number of statians that served that maal in arder to find thie total member of
busckets of waste generated per meal. This ember was then muitiplied by 1014 lbs, the average weight of a
bucket of food waste. The resulting data is displayed above, representing the average amount of food waste:
penerated per meal in units of weight.

Table 1: Annual (Academic Year) Post- fotble 1: Past-consumer
Consumer Food Waste Per Person (IBs) | e sverine comss of
one academic year.
Academic is first
if a person eats 1 meal/day 2.5 foee m\: ﬂ
semester. Caloulated based
If a person eats 2 meals/day 5.07 on average of 4876 meals
served per day.
If a person eats 3 meals/day 7.6

Food Waste/day (1bs)
- B 8B 8 88

Figure 3: University
Comparison of Food Waste

e |

UPS Estimate Chatham Gulege

Figure 3. Awverage food waste created per day at the Uinkersity of Puget

{nnpmm:mnuummmu[pnp.mamrhmnpmu-
standard devlation caloulated from our collected data. Data from Chatham

Unihversity was taken from their school website, and was based on a study done

by the Food Waste Composting Council. Chatham University Is an ideal
comparison to the University of Puget Sound because the: Institutions are of
similar size, and have both performed similar food waste audits.

Limitations/Conclusions

Our study had several limitations:

Limited sample size on food weight
Incomplete data about pre-consumer waste
Incomplete data about time of week

Monetheless, conclusions can be drawn:

The Insinkerator is currently processing only
44% of all food waste; 56% comes from pre-
CONSUMEr waste

Dinner produces the most waste

The average student who eats at the diner
wastes between 2.56 and 7.61 Ibs of food per
academic year at the diner

Comparisons between colleges suggest that
other University waste potentially more; if the
Insinkerator project is successful, it can
potentially be implemented elsewhere.

More consistent data and larger sample sizes
required

Bucket weight by Day and Time

Time Date Weight (Ibs) [Observations
Morning |Wed 4-24 10[chicken from salad bar
Evening |Wed 4-24 - already emptied

mostly greens (peppers and
Morning [Thurs 4-25 5|kale)
Evening [Thurs 4-25 22(fruits and veggies from salad bar
Morning |Fri 4-26 6|bread with some greens
Evening |Fri 4-26 14jveggies from salad bar
Morning [Sun 4-28 7\veggies
Evening |Sun 4-28 7lunchanged from morning

L
4
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ampus Food Waste Pilot Study

Insinkerator: The On-Campus (Univ. Puget Sound) Economic Analysis

Trey Chenier, Joey Dimarco, Matt Kitto & Juan Rendon
Spring 2013, ENVR105

The interest for the school is to determine the economic gain

30000

of the insinkerator unit. In order to do this, the costs and

benefits were outlined: Pavback Pel'y
Costs: Installation of unit, maintenance/repair of insinkerator, 25000

electricity and water costs

Benefits: Reduced waste disposal fees, sustainability/ 20000

marketability, proaduction of TAGRO
]
Meal | Number Mot Weight | % Wasted | Dispasal Ciist Esnm —=Costs
Drzaklasl and A 10.5 - /

I EEN i 55 -

1me 1 oy 1 1
S0 TS Koz 4 =
Lhimaer 17357 Ih, .5 -

Todal I Fhaw, - 534 Sidas

5000
HU. 1. Based on averaged meal volumes for the mOonth of April 2U13, the /
daily cost of disposing of food waste via landfill was estimated. The number 0 T T T T 1
of meals were multiplied by their respective net weights and percents o 6 iz i 4 30

wasted, This was then used to calculate the daily disposal costs based on the Months
university cost of $6.50/1001bs, i

% Wasted by Meal Type

Freat ﬁ Assumptions ; FIG. 3. The cost of repairs for

- Averaged meal numbers for April generally reflect entire year individual piaces of the insinkerator
M Lunch - Weights of meals and waste percentages are accurate and ranges from $0.21 for screws and
constant bolts up to $625.00 for items such as
- Insinkerator maintenance costs are reported reasonably
-Average size of garden is accurate

FIG. 5. Intersection of saving curve and cost curve represents
breakeven point for project (at 6 months).

BATH

20% of the List of Insignificant Variables

Total Food - Water flow and electricity use of insinkerator (waters.04% of
4% consumed in savings)

e dmnntn - Gasoline saved from reduced trips (3% of savings)

- Savings on garbage supplies (i.e. bags...) (3.3% of savings)

FIG. 2. Food waste breakdown per meal, expressed '

as percent of daily total. Flammmadmteowld ;'_ﬂ EﬂUWDnm@mtEll PD“CQ

produce encugh TAGRO to cover

11285 Tocom gardens ot veo g and Sustainability




Commercial Food Waste Pilot Study

« Tacoma with UWT evaluated digestion process impacts
associated with co-digestion with the dual-digestion process at
CTP.

 Evaluate he viability of the food waste diversion and digestion
program through a Food Waste Preprocessing and Digestion
Demonstration Project.

» How the food waste diversion program can be integrated
into existing City operations.

« Volume and type of contamination (wrappers, wires, fruit
labels, etc.).

 Level of preprocessing.

« Operating parameters required to size a scaled up facility
(i.e. gas production rates, gas energy content? While
maintaining Class A biosolids status and biosolids aesthetics
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Pilot: Commercial Food to AD

« 750-1,000 commercial
food waste generators in
Tacoma

« 65 participating in pilot
program

 City provides containers
« 10-12 tons per week

600 tons collected in
2013
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DODA MiniBioseparator ™--
SelecteDODA MiniBioseparator ™--

Selected Technology
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Pilot: Commercial Food to AD

Goals O
1. Evaluate the viability of food waste |
diversion and digestion

2. Determine feasibility of simultaneously
increasing gas production and waste
diversion

3. Demonstrate that food waste
will not adversely affect
TAGRO




Raw food
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Pilot Study Results

* No adverse effects to TAGRO

 One ton of food waste yields about 3,600 ft3 of RNG
(equivalent of about 13 gallons of diesel)

Odors can be controlled

Food waste can be used to stabilize plant load

Fibrous organics should be excluded

Modify pilot study equipment to allow year-round operation
Customers had problems with bins odors and storing them

value RIN due to current EPA regulations

Direct in]'kclection of Food Waste into Digester results in lower
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Tacoma Renewable Natural Gas
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Questions?

James (Jim) Parvey
cityoftacoma.org

Food is Fuel

P
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