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O Potable water and wastewater
systems account for approximately
3-4 9% of energy use in the United
State w.s era, 2012)

Q Energy used by water and
wastewater utilities accounts for
35% of typical U.S. municipality
energy budget (vrserpa, 2008)

QA Electricity use accounts for 35% of
the operating budgets from
wastewater utilities (vseroa, 2008)

The Paradox:
On average, the energy content of wastewater is far greater than the

energy required to treat it (Tchobanoglous et al., 2009)
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Achieved by:

O Equipmentupgrade
More energy efficient
technology allow the sa
work to be done with |gss

energy
O Operational modifications Energy
Better process monitoring and = 2roduction

control, and process
optimization allow mainta
high performance while
minimizing resources

ility modification
icient lighting and
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Achieved by:

O Controlling and
monitoring plant load
Know where the energy is
going and when it is being
used

Energy
Efficiency

dinating energy rate

erations to off peak

Energy
>roduction
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Achieved by:

O Co-digestion of high
strength waste Energy

Increase methane gas Efficiency
production

O Sludge pre-trea /

thermophilic digestion

Increase metha
production

O Enhanced pri
sedimentatio
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Potential for
Energy
Neutrality

Demand Side
Management

Energy
roduction

Must have a strong understanding of potential regulatory obstacles
(NPDES and air permits)
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QdTreats 209% of San Francisco’ s water

QFlows:

21 MGD (design)

14 MGD (current)

65 MGD (wet weather peak)

QHigh rate pure oxygen plant

Challenges:
LdcBOD removal only QLocated in the middle of a

_ recreational area
QEgg-shaped digester: QCompact plant

4 x 750,000 gal (mesophilic) 034 of the facility is
underground

dNo odors allowed outside
the perimeter of the plant

dCo-generation:
2 x 550 kW
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Mar. 2011 to Usage* Maximum Energy Cost Demand Other Total Cost

Feb. 2012 Demand Cost Cost

Rate Schedule E20S (Westside Pump Station)
Power Purchased 2,363,660 1,696kW $208,568 $205,582 $12,025 $426,175

from PG&E kWh
Average Values 193,458 1,184 kW 0.0882/kWh $14.68/k $0.1803/kWh
kWh/month W

Rate Schedule E20P (Main Plant)
Power Purchased 13,272,630 2,073kW $1,168,113 $333,605 $18,037 $1,519,756

from PG&E kWh
Average Values 1,106,052 1,871 kW 0.0088/kWh  $14.85/k $0.1145/kWh
kWh/month W

*Does not include the onsite production of electricity from August to February only (1,699,222 kWh)

O Data gathered during an energy audit sponsored by the US Department of Energy an
conducted by the San Francisco State University Industrial Assessment Center
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d Total yearly usage including onsite production: 17,335,500 kWh
O Average plant demand: 1,978 kW

Q Average rate (demand included): $0.1244/ kWh

Q Estimated electrical energy cost without onsite production: $2,156,540/year
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@ water Demand Side Management

Polymer
Preparation

o0 \ \2%
Miscellaneous
3% \ \

Sludge Dewatering _ Sjudge Thickening
2%

Grit Removal

3%

Co-generation

5%

Digester Mixing
3%
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O Evaluate the possibilities and the benefits of shifting part of the operation to
off-peak periods.

‘ The Westside collection system can store up to about 50 million gallons.
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O Implemented aeration system DO control and optimized anaerobic selector in 2010
(improved plant performance and reduced O&M).

. More consistent operation, no polymer needed to improve settleability, better SVI values,
stgnificant reduction in supplemental liquid oxygen

O Willinstall online %TS meter, automated SRT controller, more efficient WAS pumps in 2014
(expected improved plant performance and reduced O&M).

‘ Better control of the secondary treatment operation will allow pushing the limits of the
system, maintaining same or better performance while saving resources.

O Reduced digester mixing by 80% in 2013 (3% reduction in plant electrical
demand at no capital cost).

A one-year full scale experiment conducted in 2012 where we progressively decreased
digester mixing showed that digester performance were not affected after permanently

stopping the 50HP mix pumps.
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O Will convert the pure oxygen aeration system into a air based system by 2015
(expected 4% reduction in plant electrical demand and significant reduction in
O&M and system footprint).

‘ Preliminary work shows that same oxygen transfer can be achieved with air, rather than with
pure oxygen by using high efficiency turbo blower and high efficiency parabolic mixers due
to plant excess capacity.

Q Will implement the miscellaneous energy conservation opportunities identified
during the energy audit by 2015 (expected 4% reduction in plant electrical
demand).

=

Replace standard efficiency lighting with high efficiency lighting (savings: $89,707/year)
Install lighting controls (savings: $39,048)

Set back temperature in the offices during non-office hours (savings: $6,448/year)
Install a VFD air compressor (savings: $5,082/year)

Repair air system leaks (savings: $923/year)

Reduce air compressor discharge pressure (savings: $805/year)
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Q Will turn down the odor control air flow in the primary sedimentation and
secondary clarification buildings while the room is not occupied by 2014 (expected
4% reduction in plant electrical demand and reduced O&M cost).

=
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Q Implemented a FOG co-digestion program (27% increase in methane gas
production since 2012 and potential for a >509%, increase).

=P The plant have received an average 10,000 gallons of restaurant trap
waste per weekday since January 2012. But, the digesters could handle
up to 30,000 gallons per day.
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Date
Q ~ 9,500 gal./weekday from Jan 2012 to August 2012
O ~ 6% increase in digester TVS loading due to GTW
O ~ 19% increase in biogas production
7% increase in CH4 gas production because of higher gas CH, ¢
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Process Condition Gas Production

Historical gas production with plant sludge only 340,000 scf/day

Observed gas production with co-digestion of 10,000 gal.
of grease trap waste per weekday 410,000 scf/day

(more than 2 years of full scale data)

Estimated gas production with co-digestion of 10,000
gal. of grease trap waste per weekday in the new

thermophilic process
(under construction)

446,000 scf/day

Estimated gas production with co-digestion of 30,000
gal. of grease trap waste per weekday in the new

thermophilic process
(under construction)

500,000 scf/day
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A Implemented a FOG co-digestion program (27% increase in methane gas
production since 2012 and potential for a >509%, increase).

= [he plant have received an average 10,000 gallons of restaurant trap
waste per weekday since January 2012. But, the digesters could handle
up to 30,000 gallons per day.

Q Currently implementing a thermophilic digestion process (expected 10%
increase in methane gas production by 2015 and Class A biosolids
production).

=) The mesophilic digester are being converted to a Temperature Phased
Anaerobic Digestion process.
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O Currently working on a conceptual design report to install a new co-

generation system having a capacity that could meet the Oceanside
electrical demand.

mp Preliminary study shows that IC engines are the best option for
Oceanside but other options are still being considered.
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Existing internal combustion engine expected performance after rebuilt

Digester Gas FullHat ¢+ B — 3\
Production Input :Electrical Conversion Net Power Production
(PS/WAS) Rate fat 28% eff. = 3.13 MMBTU/H = 920 kw 1 782 kW= 2.67 MMBTU/H

(2 engines @ 460 kw \. AN
Parasiticload = 138 kW \Net Energy Generation

446,824 cf/day |= 1117 MMBTU/H 6.69 MMBTU/H
same as at 600 BTU/scf) gRecoverable Heat /Conversion Efficiency
310 scfm gat 40% eff. = 4.47 MMBTU/H (x 90% conv.eff.) = 4.02 MMBTU/H 60%

+ 0.88 MMBTU/H <— heat recovered from thermophilic digested sludge
No Heat
X 90% conv. eff. = 4.81 MMBTU/H vs. 4.08 MMBTU/H = Deficit

tLoss Process/Space
iat 32% eff. = 3.57 MMBTU/H Heating Demand

New recommended internal combustion engine expected performance

Digester Gas UL HOat oo eeeeeeeme e eemeeemeeeemeeemeesmmeeemeesmesesemeesemsesemeesmmesemeeemeeeefooemeeeoieeeoieeeomseeeoreeeomseeeereeeeseeemseeen W s eemeeeeeee e e
Production Input EElectrimI Conversion Net Power Production
(PS/WAS) Rate 1179 kW= 4.02 MMBTU/H

gat 37% eff. = 4.13 MMBTU/H = 1210 kw
i (2 engines @

605 kw) L

Net Energy Generation

i Parasiticload = 31 kW
il 246,824  cf/day 11.17 MMBTU/H 8.29 MMBTU/H
H same as 600  BTU/scf) {Recoverable Heat / Conversion Efficiency
310 scfm Eat 42.4% eff. = 4.74 MMBTU/H X 90% conv. eff. = 4.26 MMBTU/H 74%
i 0.88 MMBTU/H -e— heat recovered from Thermophilic digested sludge
No Heat
X 90% conv. eff. = 5.05 MMBTU/H vs. 4.08 MMBTU/H = Deficit

Loss Process/Space
iat 20.6% eff. 2.30 MMBTU/H Heating Demand
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Q Will pilot the potential benefits of enhanced primary sedimentation to
increase digester loading while decreasing aeration system loading.

=
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Oceanside Road to Energy Neutrality
Plant + Pump Station

° On-site Electricity Production S Electricity Imports ~Total Electrical Demand

20,000,000

18,000,000

16,000,000

14,000,000

lexising +10,000gal. Nodigester 2 existing Turndown TPAD process Miscellaneous New aeration + 20,000 gal. New
IC Engines FOG mixing ICEngines  primary and modifications  system FOG IC Engines
secondary
fans

Process Changes

g, it =

Potential:

159, decrease
in electrical
demand

230% increase
in electricity
production

78% energy
neutral
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Oceanside Road to Energy Neutrality

Plant Only Potential:
° On-site Electricity Production & Electricity Imports = Total Electrical Demand
16,000,000 179 decrease
16000000 in electrical
demand
12,000,000
5 237% increase
g Mo in electricity
= 6000000 production
4,000,000
000000 939% energy
0 neutral
lexising +10,000gal. Nodigester  2existing  Turndown TPAD process Miscellaneous New aeration + 20,000 gal. New
IC Engines FOG mixing ICEngines  primary and modifications  system FOG IC Engines
secondary 4

fans

Process Changes
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O With the ongoing process improvements and despite the challenging
environment, the Oceanside plant could be energy neutral at 78%
(pump station included).

O More opportunities might be available (enhanced primary sedimentation,
biofilters for odor control, new pump station...)

O More robust monitoring and control is necessary as we are pushing the
performance of our systems (less oxygen to our aeration system and
increase organic loadings to our digestion process).

Q Efficient operators training and operators buy-in will be key to the success
of the new operating strategies and process systems.

O A good understanding of the local regulatory context is necessary.
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