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% Wastewater Treatment Plant

Point Loma Wastewater
Treatment Plant Process
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hickening
Dewatering
>stion and Stabilization
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ure 90 - 95 °F, pH circum-neutral

ant and scum periodically returned to
g of the freatment process

ge allowed to sit for 1 — 3 months
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Anaerobic Digester

Vented
Gas

Head Space

=) Retreated

Sludge Out

Make-up Heat when needed

ugust 8-11, 2004 www.energy2004.ee.doe.gov

29



Anaerobic Digestion

eria (methanogens, SRB) metabolize
hydrocarbons in the sludge

(CH,0), + H,O + CO, + H,S + CH,

ects in head space, periodically drawn
al production = 1 scf / capita / day)

> Corrosive properties
‘August 8-11, 2004 www.energy2004.ee.doe.gov

Anaerobic Digestion

emperature @5 - 98 °F

6.7-7.8
7-10 ft3/lb volatile solids
sition 64% CH,, 35% CO,,

trace H,S

g value 600 Btu/ft3

30 — 90 days
tfank diameter 26 S ] 5uft
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tes from under 5,000 scf/day

utilize low BTU gas — some models as low
s 300 Btu/scf
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Reciprocating Engines

Ind reliable technology

S in the 200 ppm range

ore emissions problems than other types
ent but cleanup is understood

exhaust can be used to heat digester

>st capital cost at 300 — 500 S/kW

gust 8-11, 2004 www.energy2004.ee.doe.gov

smaller operations — “plug and play” for
quality gas

dular” units available: 30 — 100 kW
res from 0.2 to 55 psi

peratures from — 20 to 50 °C

ates from 10,000 — 40,000 scf/day

ome models tolerate high levels (7%) H,S
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Microturbines

exhaust can be used to heat digester

9@ ppm — most models)

air bearings having only one moving part
a1l shaft with turbine) — less maintenance
rocating engines

,000 -1,500 $/kW

arge plants good strategy to use recips for bulk of
wer and use microturbines for peaking power
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M costs — no moving parts

capital cost > 2,000 S$/kW
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eat — heats digesters

recip. engine generator — 1.2 MWe

JB
ed $3 million energy costs
sold $1.4 million to grid

gust 8-11, 2004 www.energy2004.ee.doe.gov




ugust 8-11, 2004 \Www.energy2004.ee.doe.gov

South Treatment Plant

inax scrubber fo remove CO,, H,S and

o) 3.5 MWe Solar turbine/generators (under
on

learned: removing the CO, from digester gas
nsive
er fo utilize lower Btu gas

Occasionally has been cheaper to flare than to run the
scrubber
gust 8-11, 2004 www.energy2004.ee.doe.gov
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th CO, is preferred

removed with SulfaTreat
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MGD, 1.4 mmscfd digester gas

MWe recip. engine generators

heats LP boilers producing
or digesters

es have modified carburetors to
> lower Btu gas
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West Point Treatment Plant
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E;fmﬂf Natural Gas Prices

Natural Gas Price

<8.00
6.00-7.00

7.01-8.00

8.01-9.00

9.01-10.00
[ 10.01-11.00
I 1101- 1200
-z 00
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Electricity Price
[ <ss50

- 6.00
-6.50
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line construction
d right of ways, etc.

of gas conditioning (i.e. compressing,

)

pecial adaptation to combustors or
engines
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in-depth economic comparison 1o
g fuel and/or energy sources

rfher complicated when digester gas
lity fluctuates during the year

Jting factor: digester gas can be burned
ombination with natural gas, landfill gas,
d other organic waste materials
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Economic Evaluation

O Take into Account

certain renewable and alternative
urces to generate electricity qualifies
en tax credits

ax credits can be used to improve the
ancial viability of a project either directly
Or through their sale
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Economic Evaluation

38 fO Take into Account

e avoided costs when performing
ial evaluation

der value to customer of protection
grid outages and volatility of
peting fuel costs

Consider any potential O&M Savings
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> s much electricity (or heat) as you
what you can at the facility, sell the

using digester gas and other renewables
Jenerate electricity, capture and use
ocess heat, i.e. CHP
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nergy Management Program

omass and Alternative Methane Fuels (BAMF) Super
up

e of Wastewater Management (OWM) for general
tion, laws and regulations, permitting and location

ater Environment Federation (WEF), the national WWIP trade
association
* hitp://www.wef.org

www.energy2004.ee.doe.gov

Digester Gas to Power

ed contracting vehicle for federal facilities to utilize
gas (and other fuels)

EMP booth
Workshop “BAMF Baseball”
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> information contact:
opher Abbuehl

onal Program Representative
-656-6995
hristopher.abbuehl@ee.doe.gov
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