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Introduction to Petaluma

e | ocated 40 miles
north of San
Francisco

o Population =
55,000 70,650

s Current WWTP
¢ consists of facilities

~ constructed In
1930s, and 1960s




Petaluma WWTP Project Goals

“develop an economically and
ecologically sustainanle water
recycling facility”

“Serves as an amenity te the
community by previding educational
and recreational opportunities”



Treatment Alternatives
Evaluated

e FIve treatment alternatives

- All'include using existing exidation pends
— produce algae

- Alllinclude filtration/ disinfection for reuse

o Subalternatives
. - Algae removal
"~ Disinfection

.
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Alternatives Evaluation Criteria

Alternatives
Evaluation Criteria

Neighborhood Wastewater Sustéinahllitv Community
Quality Treatment and Environment Amenities

Odor Contral Reliability Water Reuse

Mosquito Abatement Expandability Chemical Use

Visual Appeal Flexibility Concrete Used

Moise Control Permitting Issues Emissions

Biosolids
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The Ecological Footprint -

“Ahal Fifuse the
Ecolegical Eootprinb®

ﬁ!’n“mum{ eff land and water (area of
the earth) required to produce all

~ Ihe resources we consume

~and te absorb all the wastes we

prgduce

T B0 |
e
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Ecological Footprint

Wihoe Acres/Person
What we Have \World 4.7
What we Use \Worla 5.6
U.S. 24
China 3.9

/
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Calculating the Footprint

e« Scope, Boundaries & Assumptions
o |dentify materiall & and energy use

o Determine guantities
- \Weight of matenals
- Amount of earth cut and fill
- Delivery trips

* 1Rd conversion factors
s Spreadsheet



Scope, Boundaries,
and Assumptions

o Five Secondany/ lireatmentiPleCESSES
o UViVs, Hypoechlenier Disinfection

o \Wetlanads Vsy DAETeIrAlgaerRemeyal
» End ofi life activities not considered

~ = fand Conversion not considered
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ldentify Material and Energy Use

« Construction Materials:
Concrete (CY) and Steel (Tons)

o Chemicals to Operate (Tens)
* Energy to Operate (kWh)

e Energy to Construct
(Barrels ofi OIl)

s Emissions: Methane and
Carhoen Dioxide (Tons)




Conversion Factors / Calculation

Ibs. X kWh/lb. X acres/kWh = global acres

Whio Source

Material Quantity. Carollie Cost Estimate

Embodied Energy |Carolle /RP | Vendor, Reports
per Unit of Material

Acres per Unit RP/
of Energy Footprint Network

r‘.
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Spreadsheet :

Tahle J-9 Sustainahility Analysis

Aliernaiive SA - Exiended Aeration (with UY)

Componenis Quantity

Time, Comversion
years Factor Uniis

Fooiprint,
acres

Fooiprint'vear
5,aCcres

Operational Fnergy
Electsic 14,2432 B8R
Fuels
Construction Energy
Site cleating 3.066,215
Compaction of Iaterals 136,145
Excawation 285 848
Backfill 364,420
aeeding and planting 5,662,200
Chemicals
Alumitiom Julfate B61,005
Fetric Chlotide 228 490 b
Polymer 51,728 L
Construction Materials
Concrete 18,736 il3
Emissions due to Concrete Prod. 16,694 tons coticrete
Concrete Block Q205 fr2
Steel 1,237 tons
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0.0012 | acrefft2
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00067 actefydd
00067 actefydd
0.00009 | acrefftd

000000 acteslh
000003 acreslh
0.001094915 actedlh

0334 acrefydd
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0.003 | acrefftd
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Ecological Footprint

(global acres, not acres/year)

| & Materials
0 Chamicalg
t B Enagy - Consl
B Enargy - Operaling

i
:
EE
g
:
3
4

Allamalive 3 Anemative 4 Alpmative 5
PC/Ponds Hoppar 51 Exterded Seration

Alternative

{1} Assuming LIV Disinfaction
1) Assuning corlinued wse of Calping powe (grsen pOwer Source)
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Ecological Footprint (with Methane Emissions)

(global acres, not acres/year)

E3.000 21,000

\ ! | 0 0 O Methsan: Emissians
A 1 e ’ 1 Mpferls
' ; &

'r".l- T X -I-" i W o S0 F i
W Vilme O Chamicals

)
)

B Enemgy - Consl
H Enengy - Dperaling™

Annual Ecolegleal Footprint (acreshyear)

Ahnrnalive 1 Allamadien 2 AllEmatrea 4 ASornalivi &
aFPs Agraded Lagoon Hoppar St Extandrd Amrmtion

y 11) Assuming LIV Dasindgchon
— 13 Aasuming continued uss of Calping power (Gresn Bawer Bourcs)
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Ecological Footprint for UV vs.
Hypochlorite Disinfection

CABowWer Glreen Powe

Hypochlorite
Materials, - 30 gac 30 gac
Chemicals - 121 gac 121 gac
Power — 10rgac ~0 gac
Total 161 gac 1517 0[2C

uv @

Materials — 6 gac 6 gac
Equipment — 6 gac 6 gac
Power - 150 gac 2 gac
Total 162 gac 14 gac

- (1) 4 mgd Urban Recycle Water System Only. (Title 22)
__! Construction energy negligible
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Petaluma WRF
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Sonoma County
Ecological Footprint 1999

2 004 0.006

= Food

[ ] Housing

[] Transportation
] Goods

LI Senvices

B wwTP




How Much Did this Analysis
Cost?

» Consultant = $5,000
» 100'In house hours: e




We Learned

 Moving dirt takes a LOT of energy.

e Land based systems not necessarily
better due to methane emissions

o Green energy makes a huge
difference

sulflle more you learn, the less you
knew!



We Learned

e Data availability Is a preblem

- Ours

- |n study phase, guantity estimates ane not very.
accurate

- V/endors
- Weight / composition offeguipment
- Embodied energy of equipment

- Conversion factors

- How to guantify land conversion frem agricultural
to wetland?

r.
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We Learned

e Doesn’t cover everything

- Radioactive matenals, heavy metals,
Persistent erganic toxins; BIo-
hazardeus wasies

- Water guality differences not
measuread
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Strengths of the Ecological
Footprint

« Can assess relative ecological
Impacts of alternatives

o Excellent visual teol to reveal the
Impacts of facilities

- Makes cannying| capacity: real

o \Would work well in  Pre-Design for
materials selection



Conclusions

* Increase LCA thinking in
engineers

o AS a first exercise, Very.
Informative

e WWould like to test conclusions
With actual construction data &
against another LCIA tool



For Footprint Inguires:

Mathis Wackernagel, Ph.D:

mathis@feetprinthetwork.org

Mary Hansel, CPA
mhansel@carollo.com
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