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Liepaja Region

e Area —
3 655,2 sg. km

* Population —
132 276 inhabitants

e Municipalities —
1 city, 5 towns and 24 parishes



,Liepajas RAS” Ltd. Ownership
Structure o

Liepaja City o _ Grobina
Council Liepaja Regional Parish
66% Municipalities 30

,RAS 30" Ltd.
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Energy Cells R

Start of operation — September, 2004
Expected closure - 2024

Types of waste disposed — mixed domestic
waste, industrial waste, garden waste,
sludge, construction waste

No separation/ classification/ composting



Waste Tonnage Yearly Profile

Waste in Energy Cells (Tonnes)
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Year Domestic | Industrial | Garden | Construction | Sludge | Total
2004. (3 months) 11 854 198 - 1188 - | 13 240
2005. 34 175 452 | 1193 1290 | 3512 | 40621
2006. 34 021 620 | 2075 1129 | 2322 | 40167
Total 80 049 1270 | 3268 3607 | 5834 | 94028
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. . o>
Energy Cells Engineering

Operation of 4 energy cells :
— Depth—8 m
— Area covered — 2.42 ha
— Total tonnage with gas collection — 95 000 t
— Compaction - bulldozer
— Frequency of waste cover — every 6 months
— Type of cover - clay 50 cm; soil 20 cm
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Energy Cell Slope and Bottom
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Gas Extraction System Detalls
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Energy Cells Gas Estimates

 Responsible — SWECO (Sweden)
 Modeling — 1999
e Assumptions:

— The gas yield for the first year — zero;

— The gas yield reaches 35% of the total in the second
year;

— For the third year 60%;

— By the fourth year 85% of the total methane is
produced

 The assumed dry organic compound of the waste was set
at 36.8%

 Based on waste composition and amount
 No Pump testing
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Model Results

Year

Estimation of LFG production
(Nm3/ year) SWECO

Estimation of LFG extraction
(Nm3/year) ROYALHASKONING

Estimation of LFG extraction
(Nm3/hour) ROYAL HASKONING
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Gas Plant

 Engineering
— Design - Royal Haskoning (The Netherlands)

e Construction

—2002-2004
— Built by LNV Energy (Sweden)
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Description of The Plant

Vertical gas extraction pipes

Connected 12 wells (3 wells per cell)
Distance between wells 30 and 40 m
Well diameter — 700 mm

Depth— 6 m

Diameter of gas extraction pipe 100 mm

Gas compressor RBS 65/F — capacity 1000
m3/hour

Suction pressure at the pump 10 mbar
Suction pressure at the wells 0.3-3.0 mbar
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Utilization System

Installed 1 closed type flare
Capacity — 500 m3/hour
Actual gas used in flare — 110 m3/hour

2 gas engines installed — Tedom Quanto
D550SPCON — 584 kW
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Flare and Gas
Collection
Station
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Gas Collection Station
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Gas
Collection
Station
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Stationary Computer in
Gas Collection Station
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Gas Plant

— Operator — “Liepajas RAS” Ltd.
— Start — November 2005

— 3 wells per cell

— 4 cells covered

— 6 wells connected in 2005

— Waste amount in 2005 — 40627t
— 12 wells connected in 2007
— Waste amount in 2007 — 52 846t

— Total waste amount in cells — 93 473 t
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Monthly Methane Extracted

60,000

50,000

40,000

30,000

20,000

10,000

Ry
O
%

Combusted by flare CH4 mo/Nm3

SN Q,QQ) ‘Q’Qb $ ® A’Qb «Qb &° q,QQ) e & A’Q(b ®
O O O
F @R Yt IO P

Q

3‘0’

S
Q

<<Q;

N
0

S

\I
o
QD

28




Monthly LFG Extracted

Collected biogas Nm3/mo
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Profile of LFG Extracted in Time
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Comparison: Model/Engineering

vs Actual Project

Year Estimation of Real Difference
LFG extraction LFG extraction (+/- %)
(1.000 Nm3/year) (1.000 Nm3/year)

2005 174 163 -

2006 696 561 -20
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Explanation for Differences

e \Waste composition — total organic by
weight only 29%

* Too optimistic model used In Design
study for LFG amount calculation

e Gas collection and waste moisturing
systems are not effective in design
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Main Issues Faced During Project
Design/Construction/Operation

Too optimistic model: less gas than estimated

Too large gas engines designed: no electrical
power generated

Construction according to design

Optimum moisture regime not ensured:
recirculated leachate t°

Lack of sludge mixing method with waste
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How Issues were Tackled

Consultancy on LFG contracted
Experience exchange with similar projects
Consulting with Detail Designers

Waste moisturing system in cells 3 -4
Improved, as advised by LFG consultant

L eachate treatment with reverse osmosis
Installed

Reduced sludge amount
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Solutions to be Implemented

Gas extraction system with horizontal
pipes

Optimized moisture system
Combined energy cells

Waste sorting at source
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Final Remarks

— Energy cell technology Is not appropriate for
low waste production

— Waste composition has changed
— Too optimistic calculations

— Poor design: small energy cells, oversized
gas pumping station and gas engines

— Lack of experience by operator at Feasibility
study and Detailed design stages
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Thank you!



