N

Methane to Markets

ZHREAXBOWEFESFEZINNAH (F=X)

Covered Anaerobic Lagoons—Application to Swine Farms
In China (Day 2)

20103 H16H
March 16, 2010



(Y)Y y
Methane to Markets 4

BoXWE Day 2: Agenda

» BRI L
Section 5: Construction

= BAED : Ba). BIEMLEF
= Section 6: Start-up and O&M

» BLED . SERBLLE

= Section 7: Troubleshooting

BB BRFEGRBESE

= Section 8: Haidong swine farm site visit




AW _
Methane to Markets

F-X-FHEHD BI-HEILR

Day 2 — Section 5: Construction — Construction steps

HIL®|1 Construction steps 1

= MR IE: Prepare the terrain:

MILE KBS Aok |, pump the water out of the existing cell,
FEHEKIEFR KB | store the drained water for seeding
SBERSSIE , remove sludge,

BHE , excavate,

BBRZRME , remove excess material,

ERERENEBMAIREMR ST | increase depth and size of cell
as required,

HERME | prepare subgrade,
YRS EE R | excavate anchor trenches,

Fa LR MIEE, start the installation of sludge draw-off pipes
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Presentation Notes
Example – China construction schedule

Construction of Lagoon	

	Drain current lagoon	

	Remove sludge	

	Excavate to increase depth and width	

	Excavate anchor trench	

Shipping	US-China-Haidong	

Installation of Anaerobic Digester System	

	Install geotextile	

	Install liner	

	Fill anchor trench	

	Install sludge draw-off lines	

	Fill the lagoon	

	Install and attach cover	

	Finalize installation	

	Start-up	
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AW Day 2 — Section 5: Construction — Construction steps
Methane to Markets

ML R BT 5
Start With An Existing Cell
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()M Day 2 — Section 5: Construction — Construction steps
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R TE- BEZ=R K

Prepare Terrain — Drain the Lagoon

200998480 |
Sept 4, 2009




B-X-FHED: BIT- ISR
Day 2 — Section 5: Construction — Construction steps
EEZTE-EZHTFREK , B REmL2
Prepare Terrain — Drain and store Biomass for
seeding of Digester 1/2

Metharie to Markets




B-X-FHED: BIT- ISR
Day 2 — Section 5: Construction — Construction steps
EEZTE- 2 HTFREK , B REm2/2
Prepare Terrain — Drain and store Biomass for
seeding of new Digester 2/2

Methaﬁe to Markets

R A SR 73 B AV EE B TR BT
Used the rain catchment pond to store manure coming from the pens to seed
the new lagoon when it is ready
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AWM y Day 2 — Section 5: Construction — Construction steps
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& TE- BERTIE
Prepare Terrain — Remove Sludge

20094 9A4H
Sept 4, 2009
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F-X-FHEHD BI-HEILR

Day 2 — Section 5: Construction — Construction steps

Methane to Markets

MR TE- #2848 - 1/3

Prepare Terrain - Excavate — 1/3
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Day 2 — Section 5: Construction — Construction steps
Methane to Markets

MR TE - 248 2/3

Prepare Terrain — Excavate 2/3
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() | Day 2 — Section 5: Construction — Construction steps
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MR TE - 248 3/3

Prepare Terrain — Excavate 3/3

2009%10A16H
Oct 16, 2009
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Day 2 — Section 5: Construction — Construction steps

R T iR 1/2

Prepare Terrain— Excavate Anchor Trench 1/2

Methane to Markets

B

Excavating the anchor trenches
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) Day 2 — Section 5: Construction — Construction steps

& TE - 2 b e 2/2

Prepare Terrain — Excavate Anchor Trench 2/2

R EhRBR
Slope of
the lagoon

Anchor trench 13
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Day 2 — Section 5: Construction — Construction steps

HEEILE - REMIEE 1/2
Prepare Terrain — Install Sludge Draw-Off Pipes 1/2

N\
G
Methane to Markets
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AN y Day 2 — Section 5: Construction — Construction steps
Methane to Markets

R ILE - RERMIEE 2/2
Prepare Terrain - Install Sludge Draw-Off Pipes 2/2

RARTEEH

Picture from Mexico 15
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AWM y Day 2 — Section 5: Construction — Construction steps
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e TR 2 Construction steps 2

BME KB Impermeabilize the cell:

— i+ T, install geotextile,

— B#ELTH | seam geotextile

—  BUuRAH |, install liner,

—  RBEARAR , weld liner,

- MWREE (R, WIAENIR) |, test the weld (air

testing, destructive test)

- BLEARFE (LTR)

— Prevent whaling of liner (see next slides)
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Example – China construction schedule

Construction of Lagoon	

	Drain current lagoon	

	Remove sludge	

	Excavate to increase depth and width	

	Excavate anchor trench	

Shipping	US-China-Haidong	

Installation of Anaerobic Digester System	

	Install geotextile	

	Install liner	

	Fill anchor trench	

	Install sludge draw-off lines	

	Fill the lagoon	

	Install and attach cover	

	Finalize installation	

	Start-up	
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AWM / Day 2 — Section 5: Construction — Construction steps
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e TR 2 Construction steps 2

Br It AF FHiE

Prevent whaling of liner

ST THEREN , MAarEARAE . RKEIAFMEHF
REEME LR, MAEYRNSSEET , K5ELEPFNEN
RERERN , N\M® TEFEEBS , FARRKBE,

Whaling occurs when a geomembrane leaks. Wastewater
leaks through a liner and remains in the subgrade soill;
microbiological reactions continue, water reacts with
organic matter in the soil, and biogas is generated under
the liner lifting it up.

FR-D- IMIEATHT A #7 F & &
Based on A 'Whale' of a Problem by lan D. Peggs
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Example – China construction schedule

Construction of Lagoon	

	Drain current lagoon	

	Remove sludge	

	Excavate to increase depth and width	

	Excavate anchor trench	

Shipping	US-China-Haidong	

Installation of Anaerobic Digester System	

	Install geotextile	

	Install liner	

	Fill anchor trench	

	Install sludge draw-off lines	

	Fill the lagoon	

	Install and attach cover	

	Finalize installation	

	Start-up	
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F-X-FHEHD BI-HEILR

Day 2 — Section 5: Construction — Construction steps

e TR 2 Construction steps 2

BT TAHRBIEAFHE Whaling can be prevented by:

BERFNETIRERGEEHRE
Limiting the number of leaks through good construction quality
assurance (CQA)

AR TTHVIE K R
Designing the lagoon with a sloped bottom
TR THKRS

Installing a gas venting system

T
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7




Me

tha

ﬁe to Markets

N+

3

F-X-FEBD : EIT-EIIR

Day 2 — Section 5: Construction — Construction steps

Whaling
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() Day 2 — Section 5: Construction — Construction steps
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BHREB—MHIRTTH

Impermeabilize the cell - Install Geotextile

WRLITHURPLIE

Installation of geotextile to protect the geomembrane
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&“ﬁ Day 2 — Section 5: Construction — Construction steps
Methane to Markets

EHEEN - RELTH

Impermeabilize the cell - Seam the Geotextile

02/26/2007

BEETERT

Picture from Mexico
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()M Day 2 — Section 5: Construction — Construction steps
Methane to Markets

ZH R B -BUK AR 1/2

Impermeabilize the cell — Install Liner 1/2

TN s &
BREEERERZELTHE

Installation of a black HDPE geomembrane
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AWM Day 2 — Section 5: Construction — Construction steps
Methane to Markets

ZH R EB-BURRA R 2/2

Impermeabilize the cell — Install Liner 2/2
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