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Thank you to our Sponsor for financially ACADEMY
Supportlng th| S Web”']ar OF ENVIRONMENTAL ENGINEERS & SCIENTISTS®

Improving Lives Since 1913. Stanley Consultants has been helpings$ientmkalmbmpleenergy and
infrastructudhallengefor over 100 yeassccessfully completmaye than 50,000 engagenmeht countries
andall 50 stateendU.S. territoriegaluesdased and purpesddven, Stanley is an emploward company of
engineers, scientists, technologists, innovators-aad/iderkpengioare recognized foeir commitment

andpassion to make a difference.

For more information on Stanley Consultants, ple&se hisitv.stanleyconsultants.com.
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Leadership and Excellence in Environmental Engineer.ing and SCience
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http://www.stanleyconsultants.com/

Why did we want to work this hard?

Multiple tons/day to landfill from multiple industries
How many in X6hle radius with the same issue?

Biogas = Free Renewable En

Watching energy waste off into the air

I
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|dea Formulation

Local Organic Wastes + Anaerobic Digestion =
RENEWABLE FUEL FOR VEHICLES

FOG Program + Spare Unused Tanks + Lightly Loaded Digesters
+ Continuously flaring unused Digester Gas = OPPORTUNITY



40%0f food produced is not eaten
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Our Philosophy
Why is it worth it?
&EPA ==~ Food Recovery Hierarchy MARRVE

-
~

Turn food waste into \

S Source reduction
Feed the hungry

energy, fertilizerand

I
I
l\

clean water

Commercial Disposers

waste wastewater
l Il 1 anc H priviizer

Blodiqesters
Food waste vastewater
treatment facisty*

® & B

Composting

30% - 40% of all
food produced Is : @ re

not eaten! /
{ > g Dehydrators —
Food waste to compost / landfill —
N -
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Trash

Incineration
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Sustaitnability Drives I nnova

Conservation PROSPERITY: i ]
Philosophy Economic Opportunity, Profit,
Employment, Property

Sustainability

PLANET:
Water/Air Quality, Energy
Conserving, Land Use,

Resources PEOPLE PEOPLE:
BRSNS Community, Health, Education,
Equity, Quality of Life
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Waste to Fuel Benefits

\ Landfill diversion (up to 20%)
\C ﬂ saving expensive landfill space

Lower air emissions

$

S

Provides a needed service to the
community/industry
(good for industry and the environment)

A

= Recoup capital and develop a sustainable
| [e] revenue source for wastewater
A
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Revenue and Clean Renewable Energy from Waste
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MARRor\ehicles anénergy

CNG Delivery Models

On-site

Fueling

Local Fueling
e
\ e

“Mother-

Daughter” Station

National Fueling -
Pipeline Injection

Losing popularity, electric vehicles gaining
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Solar -,
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Energy

ll 1 User
Battery
Storage

Connected microgrids can supplement power
coming from traditional utilities, reduce demanc
charges and coll ect

11))



\\'7

Existing Digesters

:
:
:
:

A2 Dlgesters
A938,900 gallons total volume
ADesign SRT: 22.8 days

ACurrent Primary/TWAS Sludge
Volumes =

A24,30@pdaverage
A36,80@pdmaximum month
A5% solids
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Existing Digesters

ﬂ' ’ - g:) : ii‘ ./~~

|

AFOG/HSW: 16,5fifdaverage
AGas Yield: ——a T
A56,300 CF/day average; Big. =~ e
range |
A~14 CF/Ib VS destroyed

w,

0
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A4 old rectangular digesters
ANeed rehabilitation

ARepresent ~2,000,000 gallons
capacity



Plant Energy Ust¢

BIOGAS
A~30,000 CF/d average digester bldg. & process heating demand with peak of ~Sthed®CF/d (:
AEquivalent to heating 91 homes per year
AWinter/Summer usage swings
NATURAL GAS
A3,65aGhermsiverage per month; 8th&@manonth peak
A$3,300 per month in natural gas use for plant. ~$7,000 during peak winter months
ELECTRICITY
A325,000 kWh per month electric use = $15,400

I
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Waste Types (Feedstock

FOG = Fats, Oils, Greadesstaurants

Liquid Organic Waste = high strength Wweatkwastes with high organic
content often from food processors

Solid Organic Waste

A Packaged materiaise. bottled ketchup
A Past prime vegetables from grocer

A  Cafeteria waste from schools

S
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Local Potential

FOG Haulers

Local Industries such as Kraft Heinz
Local Businesses suchiggedsrocery
Regional Industries

Possible Fuel Purchase PaRoeim)(

o Do o To I»
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Local Potential

Treatment Sludge 36,77
Organic Solid Waste 2,64
Organic Liquid Waste 50(
FOG/Available 22,67
Existing Digestion Capacity 62,59

In 60 mi radius, feedstock available for 4 million CF Biogas/day = 17,000 Diesel Gallons/Day

I
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Local Potential

Biogas Wasteshed Subset(60 Mile Radius)

Landfills (5%

Diversion), 32% Biodiesel, 29%

4 million CF Biogas/d;

17,000 Diesel
Gallons/Day

Other, 11%

Food Manufacturing, 28%

S AN
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Biogas Production

Biogas Production, cf/d

200000 (~ I-
167,000 185,000

150,000 133,000

134,000

100,000

50,000

0

Low Med High
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Biogas Fuel in Diesel Gallons

800

600

400

200

Biogas Fuel, DGE/day

425

Low Med High
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Annual Fuel

300,000
250,000
200,000
150,000
100,000
50,000
0

Biogas Fuel, DGE/YT
291,000

211,000

155,000 '
Low Med

High
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Biogas Utilization Alternatives

1. Direct firing in building furnaces
U Gas piping infrastructure
2. Cogeneration of heat and electric power
U TraditiondilDoesndot maxi mi ze renewabl e energy
U New twistmicrogrid management-RiNs
3. Compressed natural gas for vehicle fuels
U CNG Inventory Management

4. Treated biogas natural gas pipeline injection
U Pipeline Connection Cost
U Lack of utility gas specification

o ——
S
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Utilization Alternatives

Alternative

Direct Fire

Cogen
BIoCNG

Pipeline

S
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Capital | Annual Annual
$1000 [Cost$ Revenue/

Savings $

740 4,300 26,000

2,380 22,400 115,000
3,770 105,000 394,000

7,180 125,000 784,000

10YrPW $

(500,000)

(1,600,000)

(500,000p
3,200,000

(1,600,000)

24))




Estimated Project Cost

Estimated Study Cost

Phase 1 Receiving/Feed Facilities $2.5t0 $3 million
Phase 2 Digester Renovation $1.6 million
Phase BioCNG&/ehicle Fueling Facility $2.5to $3 million

Projected Operational Costs
Phase 1 Receiving: $60,000 to $90,000
Phase BioCNG $95,000 to $120,000

S
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Potential Revenues

AWaste tipping fees
AFuel Value
ARenewable Energy Credits

APetroleum producer $ paid to obtain offsetting renewable energy credits
AFederal credits + for transportation related credits states such as CA, OR
ACan be substantial revenue stream that can offset the capital investment

S
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Potential Revenues

1,000,000
800,000
600,000
400,000
200,000

0

Tipping Fee Revenue

953,000

562,000

236,000

NN N

m[ow EMedium mHigh
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Potential Revenues

800,000
600,000
400,000
200,000

0

Renewable Credits

633,000

346,000
188,000

m[ow mMedium mHigh
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Potential Revenues

Fuel Revenue

600,000 506,490

320,000
400,000 208,000

151,000 157,000
200,000 76,000

0
City Fleet Fuel Savings  Non-City Fleet Fuel Sale

HmLow HMedium mHigh

29))



S

Stanley Consultants MUSCATINE

Potential Revenues

3,000,000

2,000,000

1,000,000

0

Total Revenues

2,300,490

m[ow mMedium mHigh
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Rate of Return

18
16
14
12
< 10

L T N T O = 3

Low

Total Phase 1 and 2

Medium

3

High
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Risks

A Lower organic waste volumes
A Lower fuel usage and sales
A Lower tipping fee rates from competition
A Lower RIN values or phase out
A Higher operating costs
g
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MUSCATINE
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Scott Equipment Company

TURBOSEPARATOR
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Courtesy Scott Equipment Company
T

0
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Plant Site
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Initial @ ©
I : ““Anaerobic Digesters S _ ,
Project Location - | / —
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Receiving
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Initial Recelving Building
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