APPENDIX D

AIR QUALITY — URBEMIS OUTPUT FILES
AND GHG MEMORANDUM
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I_DR Technical Memorandum

GHG INVENTORY FOR PROJECT EIR

Easterly Wastewater Treatment Plant 12/29/09
Reviewed by: Dave Reardon, P.E., Michael Falk, P.H.D, Lauren Casey
Prepared by: Ryan Hougham, E.I.T.

Background

This technical memorandum has been prepared to addresses potential changes in Greenhouse
Gas (GHG) emissions that would result from the City of Vacaville’s Easterly Wastewater
Treatment Plant Tertiary Project (Tertiary Project). Four inventories were performed to
develop a 2008 baseline and to project future operational gas discharges.

Inventory #1- Existing Conditions

The inventory analyzed GHG emissions resulting from the system as it currently operates. No
cogeneration system is utilized in this inventory.

Inventory #2- 9 mgd w/ Nitrification/Denitrification & Cogeneration
System

The inventory analyzed the current system flows with the addition of the new
nitrification/denitrification process changes that would result from the Tertiary Project. The
analysis assumes that the cogeneration system will be operating at this time.

Inventory #3- 15 mgd w/ Nitrification/Denitrification & Cogeneration
System (Cumulative Year 2035)

The inventory analyzed the maximum system capacity flows (15 mgd) with the addition of the
new nitrification/denitrification process changes resulting from the Tertiary Project. The
analysis assumes that the cogeneration system will be operating at this time.

Inventory #4- 15 mgd using Current Processes (Cumulative Year 2035)

The inventory analyzed the maximum system capacity flows (15 mgd) using current processes
(i.e. no denitrification or cogeneration).

Inventory #5- 9 mgd w/ Nitrification/Denitrification (No Cogeneration
System)

The inventory analyzed the current system flows with the addition of the new
nitrification/denitrification process changes that would result from the Tertiary Project. The
analysis assumes that the cogeneration system will not be operating at this time.

City of Vacaville 1
Easter WWTP GHG Inventory December 31, 2009
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Inventory #6- 15 mgd w/ Nitrification/Denitrification (No Cogeneration
System) (Cumulative Year 2035)

The inventory analyzed the maximum system capacity flows (15 mgd) with the addition of the
new nitrification/denitrification process changes resulting from the Tertiary Project. The
analysis assumes that the cogeneration system will not be operating at this time.

Methodology

We used GHG inventory standards as put forth by The Climate Registry’s General Reporting
Protocol (Version 1.1) and the Local Government Operations Protocol (Version 1.0)
Inventories were made of the various Scope One emissions (digester gas flaring, mobile
sources, stationary combustion, and nitrification) and Scope Two emissions (electrical
consumption). Carbon dioxide (CO2), methane (CH4), and nitrous oxide (N20) emissions
were determined using the above protocols. The equivalent CO2 emissions were subsequently
calculated using standard protocol conversions (see Basis of Calculations below). The total
equivalent CO2 emissions were then compiled using the contributions from each source and
summarized at the end of this document. Scope 1 and Scope 2 emissions were analyzed for
these inventories.

Basis of Calculation

The inventory calculations were based on the following:

e The EWWTP fuel, electric, and digester gas consumption increases by a factor of 1.67
from the 9 MGD to 15 MGD levels

e The 2008 City of Vacaville population level was 96,450
e The 2035 City of Vacaville population level is estimated to be 132,300

e The digester gas electrical cogeneration facility will be operational during Inventory #2
and #3

e The digester gas electrical cogeneration facility would not be operational during
Inventory #4, #5 and #6

e The CO2 equivalent multiplier is 21 for methane (CH4) and 310 for nitrous oxide
(N20)

City of Vacaville 2
Easter WWTP GHG Inventory December 31, 2009
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Summary of Results

Using the GHG protocol methodology and basis of calculation above, the following GHG
emissions were determined for the reviewed inventories:

"Vf",'i;h\'féuil ry #3161 Nitrification/Denitrification & - . :
 Cogenerat ¥ G 5 aey 77:,753§run71:etr|,(7:rrtonsiyear(qulrva}rernt 002) ,

vy B4 15 g o OUTRBS. 75 s (ol C)

5,169 mefrc tonslyear (equivalent CO2)

 Inventory #6:15 mod w/ Nitdficaion/Deniification (No -~ e oo
- Cogeneration System) (Cumulafive Year2035) .~ = 8,569,metr|c tonsiyear (eqq!valent coa

Attachments

Appendix A- Inventory #1: Existing Conditions

Appendix B- Inventory #2: 9 mgd w/ Nitrification/Denitrification & Cogeneration System
Appendix C- Inventory #3: 15 mgd w/ Nitrification/Denitrification & Cogeneration System
Appendix D- Inventory #4: 15 mgd using Current Processes

Appendix E- Inventory #5: 9 mgd w/ Nitrification/Denitrification (No Cogeneration System)
Appendix F- Inventory #6: 15 mgd w/ Nitrification/Denitrification (No Cogeneration System)

3

City of Vacaville
December 31, 2009

Easter WWTP GHG inventory
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Digester Gas Combustion

All data obtained from Treatment Plant flowmeters

Dig 1&2
Heat
Exchanger
Dig Gas |Waste Gas

Burned Burner Q |Units in SCF
1/31/2008| 1558369 | 1880000

2/29/2008| 1455411 | 1960000 Average Heat Exchanger Burn Rate
3/31/2008| 1564570 | 2210000 34201 scf/day
4/30/2008| 1407248 | 2050000
5/31/2008| 1363988 | 2100000 Average Waste Gas Burn Rate
6/30/2008] 1058861 | 2020000 58822 scf/day
7/31/2008] 618185 | 1670000
8/31/2008] 609101 1350000 Emissions Produced by Heat Exchanger
9/30/2008] 593383 1070000 1.521223 Annual metric tons
10/31/2008| 667213 1480000
11/30/2008| 783727 1490000 Emissions Produced by Waste Gas
12/31/2008| 803482 [ 2190000 2.616298 Annual metric tons

TOTALS:| 12,483,538 21,470,000

Use Equation 10.2 for the Incomplete Combustion of Digester Gas (from LCOG protocol)

Annual CH4 emissions (metric tons) = Digester Gas x FCH4 x p(CH4) x (1-DE) x 0.0283 x 365.25 x 10-6
Digester Gas is the measured scf produced per day
Where DE is the destruction efficiency = 0.99
FCH4 is the fraction of CH4 in the biogas = 0.65
p(CH4) is the density of methane at standard conditions = 662
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Nitrification/Denitrification Contributions

Use Equation 10.7 for the Process Emissions from WWTP with Nitrification/Denitrification (from LCOG protocol)

Annual N20O emissions (metric tons) =
Ptotal x EF nit/denit x 10-6

Ptotal = total population that is served by the

centralized WWTP adjusted for industrial user input
discharge, if applicable [person]
EF nit/denit = emmision factor for a WWTP with 7

nitrification/denitrification [g N2O/person/year]

Annual N20 emmisions= 0.67515 metric tons
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Nitrification/Denitrification Contributions

Use Equation 10.7 for the Process Emissions from WWTP with Nitrification/Denitrification (from LCOG protocol)

Annual N20 emissions {metric tons) =
Ptotal x EF nit/denit x 10-6

Ptotal = total population that is served by the .
centralized WWTP adjusted for industrial user input
discharge, if applicable [person]

EF nit/denit = emmision factor for a WWTP with 7
nitrification/denitrification {g N2O/person/year]

Annual N20 emmisions= 0.9261

Basis of Calculation- 2035 Population Level= 132,300
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Nitrification/Denitrification Contributions

Use Equation 10.7 for the Process Emissions from WWTP with Nitrification/Denitrification (from LCOG protocol)

Annual N20 emissions (metric tons) =
Ptotal x EF nit/denit x 10-6

Ptotal = fotal population that is served by the .
centralized WWTP adjusted for industrial user input
discharge, if applicable [person]

EF nit/denit = emmision factor for a WWTP with 7
nitrification/denitrification [g N20/person/year]

Annual N20 emmisions= 0.9261

Basis of Calculation- 2035 Population Level= 132,300
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Nitrification/Denitrification Contributions

Use Equation 10.7 for the Process Emissions from WWTP with Nitrification/Denitrification (from LCOG protocol)

Annual N20 emissions (metric tons) =
Ptotal x EF nit/denit x 10-6

Ptotal = total population that is served by the

centralized WWTP adjusted for industrial user input
discharge, if applicable [person]
EF nit/denit = emmision factor for a WWTP with 7

nitrification/denitrification [g N2O/person/year]

Annual N20 emmisions= 0.67515 metric tons
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Nitrification/Denitrification Contributions

Use Equation 10.7 for the Process Emissions from WWTP with Nitrification/Denitrification (from LCOG protocol)

Annual N20O emissions (metric tons) =
Ptotal x EF nit/denit x 10-6

Ptotal = total population that is served by the .
centralized WWTP adjusted for industrial user input
discharge, if applicable [person]

EF nit/denit = emmision factor for a WWTP with 7
nitrification/denitrification [g N2O/personfyear]

Annual N20 emmisions= 0.9261

Basis of Calculation- 2035 Population Level= 132,300
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