4

BUILDING A WORLD OF DIFFERENCE® BLACK & VEATCH

Maricopa Association of Governments
Greening Water and
Wastewater Infrastructure Workshop

Green Energy Utilization of
91st Ave WWTP Digester Gas

January 12, 2010



=

BUILDING A WORLD OF DIFFERENCE® BLACK & VEATCH

Previous SROG Studies

I 1995 Digester Gas
Utilization Study

I 2004 Digester Gas
Scrubbing System
Evaluation

I 2008 Bio-solids
Management Study

917 fyenus Wastewalnr
Treatment Plant
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Typical WWTP Solids Schematic:

Unit Solids Balance, Gas Generation

and Available Energy 15 cf gas/ # VSS destroyed
for 1 mgd WWTP Capacity = 16,000 cf/ Mgal treated
= 600Btu/ cf
= 9.5 MBtu/ da/ mgd
= 30 kw
1 mgd Primary Clarifiers Final Clarifiers
Biogas
1,500 #/da/mgd 1,200 #/da/mgd
@ 80% Volatile @ 78% Volatile
Thickener | 44~
v v | Anaerobic || 1,100 #/da/mgd

| Digesters || dest d
2,700 #/da/mgd ‘\) eSIToye

@ 79% Volatile

1,600 #/da/mgd
@ 65% Volatile

0.8 t dry solids/da/mgd
= 3.2 t wet solids/da/mgd | Y
@ $20 - $50/t wet solids |
= $23k - $58k/ yr/ mgd

Dewater
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01st Ave Solids Treatment

« 16 Anaerobic Digesters
» 317,000 Pounds/day Primary Solids
000 Pounds/day Secondary Solids
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91st Ave WWTP Digester Gas Production
3000
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91st Ave WWTP Digester Gas Production

« 2.97M Cu Ft/day Total Gas Pr
* 0.47M Cu Ft/day Digester Heating
» 2.51M Cu Ft/day Flared

)0 MBtu/day
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Gas Utilization Strategies

I On-Site Power Generation Heat Rate = 13,000 btu/kwh

1 LNG

1 Bio-solids Drying
1 Pipeline Quality NG with Power Generated at Combined

Cycle Plant } Heat Rate = 7,000 btu/kwh T
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Considerations

Efficiency

Revenue

Emissions

Carbon Offsets
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Pipeline Quality Gas Cleaning Best Strategy

N
Foam/Sediment

H,S g Gas
Siloxane Cleaning
2.5 mcf/da summer co,

1.8 mcf/da winter y

>

Digesters

Green Power Produced
At High Efficiency
Power Plant

U Efficiency
U Revenue
LI Emissions

Y
Currently
Land Application arbon Offsets
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Sempra Energy Will Contract To Purchase
Raw Gas and Generate Green Power

Digester Sempra Energy CA Power At Sempra’s MexXica

Gas «El Paso Capacity . U Combined Cycle
-CA Power Generation u CA Energy Rates

«CA Utility A Green Energy Premium
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Emissions Favor Pipeline Quality Gas Cleaning

Emissions of Different Combustion Technologies
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El Paso Pipeline Convenient To 915t Ave WWTP

] - E
i rst ﬁ:s( A i Ghnd-ahi‘} W Glaydale Aep . M. ;':; wr 1 . ;
+ g—”—“— = : g - ) Eleolin,  puratse vaie
i 4 ® i < @ ( S °
= 3 s $ s g N :
i - S 3 i B 31 § =
E m - "~ =
heihack fd ;’t‘:"“"’m = L = -] - : z —E— %Ec
{ E’ z i i :': 'ﬂ%."lmnu
e Soutmpion \ i — z | & Bt
- ; Indian Schosl Rd ls] W Osborn Rd Emh-amlﬂ:d = E
J - z b 3
“; z H &
o id I| ¥ EOuk 5 £
| W cdowsl R | | EMedowsiing s H
———— —— ...l_—' ————— e - R B ——— e [ 'i ]
B — o ' . L
z 1 Tolleson Sputhwest Gas W Pan Baren St Y B
g < el 3 A= . S S
& 3 Al 3 <
= = P 5 - i = b |
¢ o ® @Tolleson WWTP # e
+ : ®23rd Ave WWTP
B £ H 1
r 5 < <
n i E
> W Broadway Rd
& [ 4 5 » i
; A
: S @915t Avenue WWTP 2
5 ;| I—— W Southerm Ave L
P Loty i
o W BaselineRd |
-
"
I 8
W Deibins R ¥ E Dobbirs Rd
Entiwdin Muumtain Fark - "
Sempra Energy
Frnerun South (T et d
Maumpmn Pk .
. Wi Water nt
'_: Legend
E & WNTP GasPipalines
El Electic Power Plants — E] Paso
= Hazardaus Liguids P‘Ipﬂllﬂﬂ — Souifrwed] Gag
o 1 2 3 4
@ hiiles PhearcdAWNTE- 121108




=

BUILDING A WORLD OF DIFFERENCE® BLACK & VEATCH

Raw and Clean Digester Gas Compositions
Parameter Unit Digester Gas Pipeline Gas
Heating Value BTU/scf 600 990-1150
Water Content ppm 70000 150
H.,S ppm 1000-2000 4
Mercaptans ppm trace S}
Total Sulfur ppm 1000-2000 12.6
CO, vol % 31 3
O, vol % trace 0.2
Inerts vol % 4
Hydrocarbons gas dew pt. >45F 45F
Wobbe 641 1279-1385
Pathogens none none
Siloxanes ppb 0 - 11000 70
Ammonia ppm 3
Methane Content vol % 60
Pressure psig 0.3 600
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Gas Cleaning Schematic

Cooling Water Knockout Compression (150psi) Compression (600psi)

PN Final Polish
. ™ s N - ™
H,S Removal: Siloxane Removal: CO, Removal:
~ YT — ~~ ~ — ~~ —~ —
Chemical Scrubber Adsorption Media Pressure Swing

Adsorption
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H,S Removal

Condensor

Coalescer
EEEEEE

Gas/Liquid

Gas/Gas
Exchanger

Exchanger

Development
Tank

Filter

Clean Gas

juel

uolE|Na90|4

S

Siloxane Removal

Elemental Sulfur
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1 Wet Scrubber
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Siloxanes
I Family of man-made organic | ) VN
silicon compounds (Silicon, ,,},.(ﬂai.f flfrn*’lt\ g _+_ ~
oxygen, and methane)
I Relevant to WWTP and landfills = os
\ 4 . ‘),'\‘f_ﬂ
Only F}xﬂ_“\ Ny ’S'“"of }/
I\ RN }?’ \

i From consumer products -

1 Volatilizes under digestion
conditions

1 Can deposit silicon dioxides
when burnt
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Siloxane Removal

—e-ethane

1 Adsorption )

Refrigeration > m
ol il 9 (o Food Grade

1 Activated Carboon e Liquid CO,

| | e s s w n ..T.T.r..:..q—
1 Proprietary Media i

CO,and VOCs
tfo Flare

Siloxane vessels
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Pressure Swing Absorption (PSA)

upgraded biogas

(CH,)
Condensation * 4-bed
Compressor  Cooler % adsorber
Biogas

Vacuum pump
; o

CO,

CH,/CO,-Seperation
IEA, 2003

1 Zeolite or other solid sorbent in packed bed
1 Impurities that can be captured depends on the solid
I Simpler than a solvent system
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H,S/Siloxane Gas Cleaning Schematic

40 OF at Pressure Dew Point

Gas Source Coalescer |l Condenser
| 90-100 °F Compressor R
200 °F Gas/Gas _ [ . : R
_g_ 5 Exchandil » Chiller | | Gas/Liquid >
-3 Exchanger
Booster _ . Drain Drain
. 70
(5psig) + 130 psig I 7 Drain | J A A : Drain
Heat . EPPTP PP PP fesassssssssssssssmssnannnnnnnn
112 OF - °oF  H
Exchanger /t\ /T\;\ TN 300 sgas;s
80 °F
Condenser
e : . Regenerant Gas
V5 V4 . ; To Discharge
V1 V2 1 V3 . I :321 g
| D A et oran
> g 125
' N <1218 (O AT )V <l
H,S psig 98% + A P Y

Removal Methane -_—
> To Pipeline
600 psig +
~ Stagel  Stage?2
" Compressor
PSA System 98% + Industrial
Grade CO,

. Courtesy of AFT
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Typical Cleaning System Installation

H,S removal
tanks

Gas
conditioning
skid

Siloxane removal
tanks
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