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Water Reclamation Facility
Treatment, Recovery and Reuse

Service to over 1 million
customers in 23 communities
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Journey to Achieve Energy
Independence
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Electrical Utilization
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Energy Production...

Starts at the 14
Anaerobic Digesters




Operational Parameters

PARAMETER RANGE OR TARGET

pH Range 6.8-7.4
Temperature 950 -99°
Detention Time =215 Days
Volatile Acids <500 mg/L
Alkalinity ~3000 mg/L
Feed Total Solids % >2.5%

% Volatile Solids Destruction 238%
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Operational Challenges

No efficient mixing with gas compression



Operational Challenges
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Grit accumulation & loss of treatment volume
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Energy Conservation & Recovery

Achieved with the JCI| Energy Savings Performance
Contract which goals were:

* To improve energy efficiency and enhance energy reduction
» Total project cost of $36,756,399

* Guarantees an annual O&M and electrical savings of
$3,184,757

* 12 year payback
* No rate impact



* JCI| Energy Saving; Performance

Contract Projects

Facility Improvement Measures (FIMs):

1.

O 91 = O

Diffuser Replacement

Heat Recovery Steam Generation
Digester Mixing & Co-Generation Facility
SCADA replacement

Anoxic zones

HVAC, Power Factor Correction, pump
efficiency
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Estimated Electrical Savings
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Energy Recovery & Production Schematic

Waste Heat to
Atmosphere

Flares

Energy
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Planning

Phase

1. Why consider it?

2. Type of substrate

3. Screening sources

4. Financial and contract

considerations




Leveraging The Opportunity

Numerous industries in or near Fort

Worth with High Strength \Wastes

TYSOII. o Batter dumps & DAF float from

food processors

e Expired / damaged product from
soft drink bottler

=1 J[-1l4d . Glycerin and organic acids from
\US biodiesel facility


http://rds.yahoo.com/_ylt=A0PDoX.XGJ5NSCYAxoaJzbkF;_ylu=X3oDMTBpZTByOGFiBHBvcwMyBHNlYwNzcgR2dGlkAw--/SIG=1nkialnur/EXP=1302235415/**http:/images.search.yahoo.com/images/view?back=http://images.search.yahoo.com/search/images?p=sara+lee+logo&fr=my-myy-s&w=1100&h=410&imgurl=caelusconsulting.files.wordpress.com/2011/01/sara_lee_logo.jpg&rurl=http://caelusconsulting.wordpress.com/2011/01/10/sara-lee-launches-ambitious-five-year-sustainable-coffee-plantrecht-the-netherlands-january-10-2011-prnewswire-firstcall-sara-lee-corp-nyse-sle-announced-today-a-new-five-year-initiative-t/&size=137KB&name=Sara_Lee_logo&p=sara+lee+logo&oid=15d908a164c0410f0eaa7ac116842e03&fr2=&no=2&tt=3610&sigr=17e0c2ego&sigi=11uph5flh&sigb=128p14ph4&.crumb=gd54sY38KE9
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City’'s Objective

» City’s main objective was to assure reliable, long-term,
low-risk supply of HSW to increase biogas production.

» Potential HSW suppliers identified through pretreatment
program
e Contacted with waste characterization surveys
e Evaluated/accepted on a case by case basis
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HSW Hauler’'s Requirements

*» COD > 50,000 mg/L, prefer > 100,000 mg/L
* Pumpable at ambient temperature

* Minimal suspended solids, especially inert
solids

» High volatile solids
* No pH adjustment necessary

* No pollutants that threaten digester
performance or sludge quality (i.e. heavy
metals, sanitizers, sulfates)
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| HSW Contracti;wg Process

* Conducted by Pre-treatment Services
e Solicit interest from interested parties
* Receive/evaluate potential waste streams

* Procure agreements
e Accountability, key contact info
e Contract period
e Fees
e Indemnification/liability

e Delivery mechanisms and time frames (customers
arrange for delivery — at their expense — and at
prescribed schedule)



Implementation
Phase

HSW fed to six
digesters

Improvements to
mixing systems
Design considerations
Design build type
project
Based on Dr. Leonard
Ripley’s Slides
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- Why Implement CSo-Digestion?

1 MG sludge digester: 1 MG co-digestion:

= 200 Ib VSS/kft3-day, 2.0 kg COD/m3-day

" 197 VSS 90% COD destruction
destruction, ;

= 10 ft3 CH, /Ib AVSS, 6.3 ft .CH4 /Ib ACOD,

= Methane yield = CH, yield =

= 3,940 SCF/hr
= Energy yield =
3.8 MM BTU/hr

8,360 SCF/hr

= Energy yield =
8.0 MM BTU/hr




Energy Recovery & Production Chart
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eed Distribution Options

Send all HSW to the
sludge blend tank

Feed digesters in a “pod”
to limit pipe length

|

Feed codigesters through
a new HSW header
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Feed Selected Option

Codigestion

Building, Ramp |

& Tanks

J

i

HSW Supply
Header




! Digester Modifications

Feed: PVC header and valves,
Mixing: Linear Motion Mixers open to pulse-feed cycles




* Receiving Station

* Dedicated truck ramp,

with containment curbs,
drain, and wash-down
sump

* 30,000-gal mix tank,
with chopper pumps, jet
mixing and heat
exchanger




* Two 6,000-gal batch tanks, each with recirculation mixer,
and heat exchanger

* PLC to feed operator-specified volume to digesters in pulses.

m | Mix tank on right, two
1 | batch tanks on left




Operational
Phase

1
2
%3

Receiving station
Scheduling deliveries

Monitor gas
production

Monitor performance




P

eceiving HSW
* Clear through security

* Installation of cameras and good lighting

» Operator/supplier offload to complete manifests
» Offloading takes approximately 30 minutes

* Limited storage (ensure tank capacity to offload)
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Scheduling Deliveries

» Started slowly in Sept 2012, with filtrate from Liquid
Environmental System’s grease processing facility

» Gradually added other wastes:
> South Waste
> Delek biodiesel
» Coca-Cola

* Others pending



High Strengih Waste (Gallons)

Gradually Increase of Deliveries
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Monitor Performance

» Set feed-rate to match expected deliveries (for
consistent, effective gas production)

» Sufficient waste to get through the night/weekend

* Monitor (feed rates, waste characteristics, temperature,
digester performance, etc.)
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Average Biogas Flow Rate (MCF/month)
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Overall Gas Utilization
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Mass Balance




Performance Monitoring
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14 98] 305 | 5591 | 7.29bdo0 658 0.19




Lessons
| earned

Planning is critical
Efficient mixing
system

Balancing
sink/sources
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| essons Learned

* HSW planning is critical ... know what you're getting.
Village Creek has chosen to be very “picky” about its
suppliers to reduce risk of upsets

» Efficient mixing is critical for Co-Digestion

» Balancing financial drivers:
»>Steady, reliable biogas production
»Divert organic loading from liquid treatment
> Tipping fee revenue
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Challenges

* Equalizing HSW loading from weekdays to

weekends

\ él
® * High temperature of HSW from grease

@ processors greater than 130°F

» Odors from truck unloading

» Balancing heat sink/sources
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VCWRF . Flying Towards
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