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MEUIERE gemeratlgrj_%a@' Obic) and eliminate
methanepregiiction (aerobic) through liquid addition
WithelWsiEniicantiguid head build up over the base
INEr |

'Document and provide project technical data to
regulatery agencies for permitting an acceptance of
full-scale bioreactor operation (EPA project XL)

Improve methane gas efficiency capture of nearly all
methane generated without impact to air quality

Determine cost benefit ratio for full-scale operation
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Develop cost benefit ratio for the project
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CONAWAY CONSERVENCY
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OFFICE LAGOONS

1) DROP~OFF AREA |
FOR RECYCLABLES WMU 1
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Yolo County Waste
Percent by Weight

(44% Residental, 42% Commercial, 14% Industrial)

Unicorporated Davis
8.0% 21.8%

Woodland q i
39.4% W. Sacr.

Winters 28.1%
2.7%
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A@vgmeﬁts to Date

A‘Q@i.i}],,east 3.o-ache anaerobic cell x-section

Reinforced Polypropylene e Lecachate In]: ection
Surface Liner O Gas Collection

Waste Lift 1

| :
Instrumentation Base Layer

Total Waste = 79,164 tons
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%east 2.5zaelie aerobic cell x-section

e Leachate Injection
O Gas Collection

2 feet of Vegetative Cover

Instrumentation Layer 1 /u ONONONOIOD Q
Aerobic HDPE Base Liner —pk 3

Anaerobic Cell

| :
Instrumentation Base Layer

Total Waste = 14,111 tons







County of Yolo

Layer 1 - (3.5-acre)
Instrumentation,
Leachate Injection,

and Gas Collection
System

LEGEMND

Termperoiure
PvwC Meoigture Sengor
= Sgmpling Tubes
Lo Collection Lime Mumber on Layer 1

Ligwd Addiion Line Muomber on Layer
| L | | —_— | L | | — -




Liner Low Density e [_ecachate Injection
Polyethylene Surface Liner \ O Gas Collection

Instrumentation Layer 3

Instrumentation Layer 2

Instrumentation Layer 1

.Waite Lift %:

Waste Lift 1

= 4
Total Waste = 193,852 tons

Instrumentation Base Layer
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Achievements to Date
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ANAFROBIC LEACHATE INJECTION CONTROL A |Layer3 & 4 = Max # of Solenoid
Control lIl

Valwves Open at any Time
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Landfill gas flow rate from main landfill gas
header line for northeast 3.5-acre bioreactor

(Began Full-Scale Leachate
klnjection 6/10/02

Water Addition began

T Began leachate Injection
Line Testing 3/27/02 ﬂ
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Cumulative methane per dry pound of waste from
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To date only 44% of moisture needed has
been added to 3.5-acre cell
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;’FM@ Project Results

Methane Concentration of three selected gas wells
for the northeast 3.5-acre bioreactor

Water Addition began
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SElIREEaIeiProject Results

Average methane concentration of each individual gas wells
' before and after leachate addition (3.5-acre cell)

—— Before August '02
—— After August '02
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Landfill gas concentrations from gas header line for northeast 3.5-acre cell
o Water Addition began

—— Methane

—=— Carbon Dioxide
—— Oxygen
——Balance
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Cumulative methane production from
the west 6-acre area
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27,245 tons of water add and
recirculate
(Waste Moisture content of 40%)

. 212,330 dry

tons OUTPUT
of So}id \WERIS Anaerobic
Y Bioreactor 6.29x108 ft3 of CH, and
8 £13
57,685 tONS (95 acres) SISXIO ft Of COZ

of Water



4,751 tons of water add and
recirculate

212,330 dry - ' (17.5% of total water added)
OUTPUT

Anaerobic
Bioreactor

1.63x107 ft* of CH, and
SZES&Z? (95 acres) 1.33x107 ¢ of CO,
(2.6% of total CH,

collected)



lietalNEREergy: Balance for

Power Input for Liquid
l addition and recirculation

0.14 MW-hr

Power Input

for Gas
Collection Anacrobic Power Output
B; from Methane
0.15 MW-hr 1oreactor Production

(9.5 acres)

Parasitic Losses =0.51% ~<1 %



Capital Cost per Ton of Waste
(360,000 tons, 12 acres, 1,200 lIbs/c.y.)

3/27/2003




=l=SERIE Preject Economics

Annual Opearting Cost per Ton of Waste
(360,000 tons, 12 acres, 1,200 Ibs/c.y.)

$0.04 $0.018 $0.022

0.02 -
5 ]

Field and Lab.

Total Annual
Cost

Power- Power-Gas

Leachate

3/27/2003



=0l|EsG2lEr Preject Economics

Total Benefit per Ton of Waste
(360,000 tons, 12 acres, 1,200 Ibs/c.y.)

o512

whd

o510 ($0.03/kWh, n = 6 years, 1 = 10%) $9.54

=

S $8 -

g $5.94

I_ $6 N

@4 -

o $2.40

whd

2 $1.20

c $0.00 $0.00

x $0
Airspace Power Leachate Greenhouse Closure cost Total Benefit
recovery generation disposal gas

3/27/2003



Present Worth Benefit Cost Ratio
(360,000 tons, 12 acres, 1,200 lbs/c.y.)

2.64

25

N
L

Electricity sale
at $0.03 per kWh

Electricity sale
at $0.015 per kWh
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DESIEEoRstruction, and
PPERROeN Challenges
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“NRERCaP AESIGn anadl construction
I nstalliBweRieRnstiimentation after waste

fliligle

and penetration of

at c‘?\%&ion system & precipitation of
calcium carbonate

HDPE Injection lines-drilling and installing
fittings

Pressurized (liquid) Leachate injection
system-inspection for leaks
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S OHER CLOSICAI: e
senstructeamwitifnermal landfill equipments
OPEIEEE 1N a J‘TP' anner

— BENstUmented during waste filling phase

OlIEctNZRaEfill" gas under cover to reduce fugitive
ermssmn:: Via horizontal gas collection system

Be operated to slowly inject leachate and prevent
hydrostatic head build up over the base liner
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"SI EIEDCLONST Can:

-~ BE OPEfeled to ]njé‘gg leachate horizontally to
Uil lENTIeIStUE unitormiy

lejpite] '4iZJ e operated by a SCADA system

dl Collect real-time field data for
rg, control, and data collection

?r database for data management
and reportin

Be economical to construct and operate
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