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Project 1: Cosumnes River Interceptor
Project

Construction project: replacement of an existing interceptor
(sewer line) with a new interceptor in Folsom

* Project details:

— Construction occurs 08/02/2010 through 09/03/2010
- Site Grading 08/02/2010 through 09/03/2010

— 1grader: 150 hp @ 4 hours/day
» Trenching 08/16/2010 through 08/27/2010

— 1 backhoe: 100 hp @ 6 hours/day
+ Backfill 08/30/2010 through 09/03/2010

— 1 backhoe: 100 hp @ 6 hours/day

— 1roller: 85 hp @ 4 hours/day

— No net soil imported/exported

SMAQMD www.airquality.org jonesandstokes.com & icfi.com
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Cosumnes River Interceptor Project:
Emission sources

Cosumnes River Interceptor Project - replacement of an
existing interceptor with a new interceptor

» What are the sources of emissions?

— Direct emissions
« Construction equipment
*  Employee commute
« Vender/delivery trips

— Indirect emissions

* Usually none

SMAQMD www.airquality.org jonesandstokes.com & icfi.com
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Cosumnes River Interceptor Project: Tools to
Calculate Emissions

» What tools would be used to calculate emissions?
— URBEMIS2007

+ Direct emissions
— Construction equipment
— Employee commute
— Vender/delivery trips

— The Climate Registry General Reporting Protocol
* CH4 and N20 emissions calculations from diesel fuel consumption

SMAQMD www.airquality.org jonesandstokes.com & icfi.com
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Cosumnes River Interceptor Project:
Construction URBEMIS Inputs

Input project-specific data

SMAQMD www.airquality.org jonesandstokes.com & icfi.com
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Cosumnes River Interceptor Project:
URBEMIS Output Files

URBEN“SZOO? output file CO, emissions
L e (pounds per day)

SMAQMD www.airquality.org 7 jonesandstokes.com & icfi.com
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Cosumnes River Interceptor Project:
Construction CH,, N,O, and CO,e Emissions

Tabie 13.1 U8, Default £0, Emissson Factors lor Tranapor Fusts

Tabie 13.6 Default CH , and N;O Emission
Factors for Non-Highway Vehicles
BT T
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Kg CO, per gallon fuel
burned)

Kg CH, and N,O per gallon
fuel burned)
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Cosumnes River Interceptor Project:
Construction CH,, N,O, and CO,e Emissions

Climate Registry data used to calculate CH, and N,O for construction

emissions
Construction Emissions
€O, emissions CH, emissions N,0 emissions CO,e emssions | CO,e emssions
Phase Days of construction (Ibs./day) Gallons diesel (Ibs./day) (Ibs./day) {Ibs./day) [tans/year)
Site grading 10 307.63 13.75 0.02 0.01 310.44 1.4
Trenching 10 255.31 1141 0.01 0.01 257.64 12
i 5 416.81 18.63 0.02 0.01 420.62 1.0
Total 979.75 43.78 0.06 0.03 988.71 [AEED)
Uniits Conversion factor Source I\
kg CO./gallon fuel 10.15|The Climatg Registry General Reporting Profiocol, Version 1.1, Table 13.1
g CH,/gallon fuel 0.58|The Climatd Registry General Reporting Protbcol, Version 1.1, Table 13.6
g N.O/gallon fuel 0.26(The Climate|Registry General Reporting Protdgol, Version 1.1, Table 13.6
kilograms per peund 0.4535924
grams per pound 453.5924]
pounds per metric tonnes 2204.623
CH, GwWP 21
N0 GWP 310) Total construction
Calculated from URBEMIS CO,e emissions

Calculated from Climate Registry
General Reporting Protocol data

SMAQMD www.airquality.org jonesandstokes.com & icfi.com
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Project 2: Happy Acres

Happy Acres — large mixed use development in
Sacramento County

* Project details

Single family residential Residence 1,500 9.08 400 10,000 50,000
High rise apartments Residence 1,500 6.04 20 8,500 40,000
Elementary school Student 600 1.29 1.96 2,500 98
Department store Square feet 50,000 54.15 2.75 750 100
Strip mall Square feet 100,000 42.94 4.59 11,000 90
Office park Square feet 15,000 11.00 0.55 11,000 85

— 1,500 total acre-feet water/year

— Construction phased equally over 5 years: Start 2010, end 2014. Fully operational 2015

SMAQMD www.airquality.org jonesandstokes.com & icfi.com




Happy Acres: Project Details

* Project details:
— Construction occurs 01/01/2010 through 12/31/2014

« Equal number of units built each year

» Each subsequent year has previously built land uses operational

Units Units Units Units Units Units
Land use Units built operate Units built operate  Units built operate  Units built operate  Units built operate  Units built operate
High rise
apartments 300 0 300 300 300 600 300 900 300 1,200 0 1,500
Elementary
school 0 0 0 0 0 0 0 0 0 0 0 0
Department
store 10,000 0 10,000 10,000 10,000 20,000 10,000 30,000 10,000 40,000 0 50,000
Strip mall 20,000 0 20,000 20,000 20,000 40,000 20,000 60,000 20,000 80,000 0 100,000
Office park 3,000 0 3,000 3,000 3,000 6,000 3,000 9,000 3,000 12,000 0 15,000

SMAQMD www.airquality.org 1 jonesandstokes.com & icfi.com
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Happy Acres: Project Details

* Project details:

— Construction phasing occurs each year (2010 to 2014):
* Mass grading:
~ 01/04/201X through 02/12/201X
« Asphalt paving
~  02/15/201X through 02/26/201X
+ Building construction
~ 03/01/201X through 10/29/201X
* Architectural coating
~ 11/01/201X through 12/31/201X

SMAQMD www.airquality.org 12 jonesandstokes.com & icfi.com




e, IE——— | CF

AIR QUALITY Stokes

Happy Acres: Emission Sources

« What are the sources of emissions?

— Direct emissions
« Construction
— Construction equipment
— Employee commute
— Vender/delivery trips
« Operations
— On-road mobile source

— Area source

— Indirect emissions
 Electricity
« Natural gas

» Water usage

SMAQMD www.airquality.org jonesandstokes.com & icfi.com
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Happy Acres: Calculation Tools

» What tools would be used to calculate emissions?
— URBEMIS2007

+ Direct emissions
— Construction equipment
— Employee commute
— Vender/delivery trips
— On-road mobile source
— Area source

— The Climate Registry General Reporting Protocol

» CH, and N,O emissions calculations from fuel consumption
— California Climate Action Registry Reporting Online Tool
» CO, emissions calculations from electricity consumption

— California Climate Action Registry General Reporting Protocol

» CH,, and N,O emission factors from electricity consumption

SMAQMD www.airquality.org jonesandstokes.com & icfi.com
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Happy Acres: URBEMIS Construction Inputs

Based on user-defined construction phasing and
scheduling...

SMAQMD www.airquality.org 15 jonesandstokes.com & icfi.com
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Happy Acres: URBEMIS Construction Inputs

...URBEMIS will calculate default construction
information that should be updated, if available

SMAQMD www.airquality.org jonesandstokes.com & icfi.com
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Happy Acres: URBEMIS Detailed Construction
Output Files (2011)

g 1
w1 A

Dt Report r 5
e Harme € imeme 2007 5.2 8 Faer, SHAGH
Pt N SUAGAD Exarvgle 7 - Mo Ui 3
P Location Castormis Slsie s

OV R0 Vietacie ERSONS BN 00 Verson | EMSII00T V23 Nov 1 7008
O o Vierarie Emasons Based on GFFROALCONT

Construction input data

Pige 3
e i Page 3
COMSTRUCTICN EMSSION ESTRIATLS [Summas Poccs Pos Dy, Uretgaed, A1 axi P

=< CO, emissions o amomeae 1

8 S Ecqrgrart

9 Gorratcn Setn 43 g it a3 )74 ko Lackor ke e oy
3 Trackratcunters Sacatyars {108 b cpawsing o 1) 56 o ke Bor T s e oy
8 Wakders 4 g opecanng 2 3.0 4 koo tackoe Ko B o e 3y
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Happy Acres: Calculation of CH,, N,O and
CO,e Construction Emissions

Climate Registry data used to calculate CH, and N,O

Construction Emissions

0y emissions CH, emissions | NyO emissions | COge emssions | COye emssions
Days of construction (Ibs fday) Gallons diesel (I fday) {lbs fdsy) (Ibs fday) {ronsfyear)
0 8,834.75 394.82 0.50 0.23 8,915.51 121.3
10 4,238.05 189.39 0.24 0.11 4,276.79 19.4
Bullging construction 175 11,372.62 508.23 0.65 0.29 11,476.58 1 911.0
Architectural coating 45 642,33 28.71 1
Total 25,087.75 109244 140 0.63 24,668,57 _
L )
Units Conversion factor Source
kg G fgallon fuel 10.15 The Climaty Registry General Regarting Protocel, Version 11| Table 13.1 .
2 Cragaton fue The Climat Registry General Reparung Provocol, version 1. abe 126 1OtA1 CONSErUCtion
g Ny Ogslion fuel 0.6 The Climatd Registry General Reparting Protocol, Version 1.1| Table 13.6 - -
kilogramns per short ton 507.1847 COZe emISS|0nS
rams per pound 4535524 Calculated from
ounds r metric tonnes 1,304,623
tans 2 URBEMIS
N0 GWR EIT]

Calculated from CR General Reporting Protocol data

SMAQMD www.airquality.org jonesandstokes.com & icfi.com
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Happy Acres: URBEMIS Operational Inputs

Operational mitigation
measures. Do not use for .
projects in SMAQMD.— 7
Instead, use SMAQMD

off-line mitigation

measures for NOy.

SMAQMD www.airquality.org jonesandstokes.com & icfi.com
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Happy Acres: URBEMIS Detailed Operational
Output Files

Area source emissions

Page 1
ANTI2009 4:50:19 PM
Urbemis 2007 Version 92 4
Combined Summer Emissions Reports (FoundsDay)
File Name: CiUrbemis 2007 9.2 .4 Féesl_SMAQMD Example 2 - Miced Use 2011 urb824
Project Name. SMAQMD Example 2 - Mixed Use 2011

Project Location: Califomia State-wide

On-Road Vehicle Emissions Based on: Version - Emfaci007 V2.3 Nov 1 2006

Off-Road Vehicle Emissions Based on: OFFROAD200T

Area Source Urmitgaled Detail Resort
AREA SOURCE CMISSION DSTIMATES Sumever Pounds Per Day. Urmitgaled . .
s 602 CO, emissions

Hanwai Gas 8,058 08

Hoarin - o Summer Emissions
Lardycape umM
Coraumer Produsty

Archiectural Coatngs

TOTALS (Rrs/day, unmaganed) LLR

SMAQMD www.airquality.org 20 jonesandstokes.com & icfi.com
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Happy Acres: URBEMIS Detailed Operational
Output Files

Mobile source emissions

Page. 2
ANTr2000 4:50:18 PM

Dpstatonal Ursrsigated Detad R

CPIRATIONAL EMISSHON ESTIMATES Sunmer Pounds Per Day, Uismiigated

sowse
Bingha tamty housng 2085427
Aparments hign s 1372990
Fraa-smanmn; dase wosnin 262608
g 355042
Oicn park 682
TOTALS (Baay, somitgaed 40,767 80

CO, emissions

Oesrony Semngs

Inchuges enmacton b patsby es
Dot st inchude double cousting SdRatment for sernal tne
Anabyss Yoar 2010 Temperature (7T 55 Season: Summar

Emac Verson | EMEIc2007 V2 3 Now 1 2008

SMAQMD www.airquality.org

N
Land Usa Tyoa Areage  TrpRan UnTme b Unes Total Tros Towal vy €———— Project VMT data
Singh tamily housing B0D 908 dweling unts 300 00 TN 20,3885
ApArTNS hugh ris 400 604 dwsling units 300 00 LEIFT- ] V356330
Froaszantng dussont supsrins s wesar Wb e 2m418
Strg mal A28 000 g & 200 A 31.5015)
omen pant neo  voase 300 new s
595930 £0.283.45

jonesandstokes.com & icfi.com
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Happy Acres: URBEMIS Detailed Operational

Vehicle fleet data
Mobile source emissions/

Stokes]
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Happy Acres: URBEMIS Summary Output
Files (Total Emissions)

Summarizes both construction and operational (mobile and area source) emissions
Page: 1
AT/2000 44456 PM
Urbermis 2007 Verson 92 4
Summary Report for Summer Emissions (PoundsDay)
File Name: Cllibemis 2007 9.2 4 Files)_SMACMD Example 2 - Mied Use 2011 urb&24
Project Name SMACMD Example 7 - Mixed Use 2011

Project Loc Californis State wide

On-Road Vehice Emissions Based on’ Version - Emfac2007 V2.3 Nov 1 2
Off-Road Vehide Emissions Based on. OFFROAD2007

COMSTRUCTION EMISSION ESTIMATES

=)

2011 TOTALS (Res/ckay unmisgabed) e
AREA SOURCE EMISSION ESTIMATES

an)
TOTALS (Ibeiday, unmitigated) s
OPERATIONAL (VEMICLE] EMISSION
ESTIMATES

o2
TOTALS (s, unmitigated) 40,797 68
SUM OF AREA SOURGE AND OPERATIONAL EMESSION
ESTIMATES

TOTALS (iday, unmitigated)

jonesandstokes.com & icfi.com

Happy Acres: Calculation of CH,, N,O and

CO,e Mobile-Source Emissions
Climate Registry data used to calculate CH, and N,O from mobile sources

Mobile Source Emissions

Daily URBEMIS €O, emissions | CH, emissions | N,O emissions | CO,e emssions | CO,2 emssions
Land use Number of units Trip generation rate Acres Calculated VMT {Ibs./day} (Ibs /day) {Ibs /day) {Ibs_fday) {tons/year)
SFR 1,500 9.08 400 20,389.85 20,654.27 6.08 227 21,484.51 3,557.0
nigh rise apartments 1,500 65.04 20 13,563.30 13,733.19 4.05 151 14,291.46 2,366.1
student elementary school 600
123 1.96 0.00 0.00 0.00 0.00 0.00 0.0
department store 50,000 54.15 2.75 2,604.15 2,626.98 078 0.29 2,733.02 4505
strip mall 100,000 42394 4.58 3,501.53 3,550.42 105 038 3,693.00 6114
office park 15,000 11 0.55 224.66 226.82 0.07 0.02 235.97
Total 42985 40,233.49 40,797.63 1203 443 42,437.85 7,026.1 s
Units Conversion factor Source /
2 CH,/mile traveled 0.1355|The Climate Registry General Reporting Protecol, Version L4,
£ N,0/mile traveled 0.0504|The Climate Registry General Reporting Protocol, Yer€lon 1.1, Table 13.3 I b |
kilograms per pound 0.4535324| Calc Iated from TOta' mo I e Source
grams per pound 2535324 u H H
el OEEMIS CO,e emissions
CH, GWP 21
m ; o ) Table 13.3 Default CH, and N0 Emission
= Factors for ngnway Vehicles h\r TQChI'IBle
Type
Calculated from CR General Reporting VeliolsTypeiControL | 00 | GHs
Technology | tgmi | fo/mi)
Protocol data
0.0036 0073
Low Emission Vehickes 0.0150 | 00105
. . EPA Toor 1 | 0042 | 00271
This example assumes catalytic : 00647 | 0070
0.0504

converters for passenger vehicles

0.01

.01

jonesandstokes.com & icfi.com
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Happy Acres: Electricity Emissions (CO,)
CARROT Reporting tool for electricity generation

2007 Annual Entity Emissions: Elactric Powar Generation/Electric Utility Sector

Sacramento Municipal Utility District

6201551,
Sacramento, CA, 85817
epsie: wew s o0

rling Year: 2007
Direct Baseline Year:
Indirect Baseline Year:
Repartis

T —
Reporting Protocols: General Reporting Protocel Version 3.0 (April 2008)

Power/Utility Reporting Protocol Version 1.0 (April 2005} SMUD C02 emISSIOn rate

Do you deliver power to an snd-user/retail customer?|
(Enter yes o na)

[ry
Electricky Dellveries: 71431 Ibs COy/MWh delivered (includes CO from owned and purchased generation)
Net Generation 71858 e COLMWA net owned thermal, oy o calor etc)
Mt Foseil Genesation: 95523 s COLMWh et owned fassil generation caly

Mote: Efifciency metrics sre calculeled using GO, emissions from stalicas(y combustion for purposes of slectricity gensrstion. CO ; #missians fiom biogenic sources sre
ot included in the Electicily Delveries metric; however MWh from biogenic snd ail sther peneralion sources are induded. Geothermal penerstion C0; emissions and MWD
i i Net Fossit i C i g i not

included.

Comments:

e

CFe

SMAQMD www.airquality.org 25 jonesandstokes.com & icfi.com

Happy Acres: Electricity Emissions (CH, and
N,O)

California Climate Action Registry General Reporting
Protocol CH, and N,O emission rates

Emission Factors for Electricity Use \

Table C.2 Carbon Dioxide, Methane and Nitrous Oxide Electricity Emissipn Factors
by eGRID Subregion

eGRID Subregion  eGRID Subregion  CO, CH, N0

Acronym Name (Ibs/MLK) (Ibz/MWH) Iz MIWh)
AKGD ASCC Alaska Grid 123236 00256 10065
AKMS ASCC Miscellaneous 45686 00206 0.0041
AZNM WECC Southwest LS 0T 0.0
CAMX WECC California FHAZ 0.0302 .0081

ICF&::

SMAQMD www.airquality.org jonesandstokes.com & icfi.com
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Happy Acres: Electricity Emissions CH, & N,O)

CARROT data used to calculate CH, and N,O for electricity emissions

Electricity Emissions

CO, emissions| CHyemissions | N,0 emissions | CO,e emssions
Land use Number of units Acres kwWh/unit (tons/fyear) (tons/year) (tons/year) (tons/year)
SFR 1,500 400 10,000 4,860.08 0.21 0.06 4,881.5
high rise apartments 1,500 20 8,500 4,131.07 0.17 0.05 4,149.3
student elementary school 600
1.96 2,500 486.01 0.02 0.01 488.1

department store 50,000 2.75 750 12,150.21 0.51 0.14 12,203.7
strip mall 100,000 4.59 11,000 356,406.06 15.07 4.04 357,975.4
office park 15,000 0.55 11,000 53,460.91 2.26 0.61 53,696.3

429.85 431,494.34 18.24 4,89 @,394.35

\ J /

Units Conversion factor |Source / Y
SMUD Ibs. CO,/MWh 714.31|CARRCT Reporting Tool ‘
Ibs. N,O/MWh 0.0081|California Climate Action Regiétry General Reporting Protocol, Version 3.1, Table C.2
Ibs. CHy/MWh 0.0302|California Climate Action Registry General Reporting Protecol, Yersion 3.1, Table C.2
pounds per metric tonnes 2,204.623
CHy GWP 21
N,O GWP 310

Total electricity

Calculated from CARROT data CO,e emissions

Calculated from CCAR General Reporting Protocol data

SMAQMD www.airquality.org jonesandstokes.com & icfi.com
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Happy Acres: Natural Gas Emissions (CO,,
CH, and N,0O)

The Climate Registry General Reporting Protocol CO,,
CH,, and N,O emission rates

Table 12.1 U5, Default Factors for . 0, Em: from [= Default CH, and N;O Emission Factors By Fuel Type and Sector (Tier C)

Vs o | St St | ot | €2 e Encoue Fector | (onmuiste) | fprimtu)

== ; = T3

e { 7 ]

06

3 06

5 01

B 01

CR General Reporting Protocol CR General Reporting Protocol
CO, emission factor CH, and N,O emission factors

SMAQMD www.airquality.org jonesandstokes.com & icfi.com
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Happy Acres: Natural Gas CO,, CH,, N,O and
CO,e emissions

Climate Registry data used to calculate CO,, CH, and N,O from natural gas

Natural Gas Emissions

Natural gas use Natural gas use €O, emissit CH,4 emissis N,O emissi CO,e emssions
Land use Number of units | (Cubic feet/unit/yr) (Cubic feet/yr) (tons/year) (tons/year) {tans/year) (tons/year)
SFR 1,500 50,000 75,000,000 4,095.0 0.39 0.01 4,105.5
high rise apartments 1,500 40,000 60,000,000 3,276.0 0.31 0.01 3,284.4
student elementary school 600
98 58,800 3.2 0.00 0.00 3.2
department store 50,000 100 5,000,000 273.0 0.03 0.00 273.7
strip mall 100,000 90 9,000,000 491.4 0.05 0.00 492.7
office park 15,000 85 1,275,000 69.6 0.01 0.00 69.8
Total 150,333,800 8,208.2 0.77 0.02 CE,ZZS.S S
kg CO,/cubic foot 0.0546 |The Climate Registry General Reporting Protocdl, Version 1.1, Table 12.1
& CHy/MMBTU 5|The Climate Registry General Reporting Protocol, Version 1.1, Table 12.9
g N,O/MMBTU 0.1|The Climate Registry General Reporting Protocol, Version 1.1, Table 12.9
kilograms per pound 0.4535924
grams per pound 453.5924
BTU Nat gas/CF 1,029|The Climate Registry General Reporting Protocol, Version 1.1, Table 12.1
CH, GWP 21
N.O GWP 310

Calculated from CR General Reporting Total natural gas CO.e
Protocol data emissions

jonesandstokes.com & icfi.com
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Happy Acres: Water Supply Emissions (CO,,
CH, and N,O)

ICF:i

) ’ 'N"""' Ashor Study T Date  Water-Related Energy se Data Nem Comments
ﬁ -

WoflIFIDR)  “Geanstfrg e JayI005 1,000 KiWhine & (3,070 KM for uban Fy. 28 ‘peseric mgart
Poerta.

e ey
REFINING ESTIMATES OF WATER-
RELATED ENERGY USE IN CALIFORNIA

=
g .
& CEC generic energy usage data for water supply
(23
g
a

Clllhrnh Ennqv commmlnn I&-

wares Erargy Farsaarch Pa w

&

D e

N A\ ~ t"c’x‘:l\.xc s

jonesandstokes.com & icfi.com
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Happy Acres: Water Supply Emissions (CO,,
CH, and N,O)

Emission Factors for Electricity Use

ICFE

Table C.2 Carbon Dioxide, Methane and Nitrous Oxide Electricity Emission Factors
by eGRID Subregion

eGRID Subregion  eGRID Subregion  CO, CH, N

Acronym Name (Ibs/MWNK)  (Ihs/MIWh) (lbs/M1Wh)
AKGD ASCC Alaska Grid 122% 00256 20055
ARMS ASCC Miscellansons 5656 0.0208 0081
AZNM WECC Southwest 131105 0075 0.017%
CAMX WECK California T2 0002 0081

SMUD electricity CO,

emission rate N,O electricity emission rates

SMAQMD www.airquality.org

CCAR General Protocol CH, and

jonesandstokes.com & icfi.com
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Happy Acres: Water Supply Emissions

CARROT data used to calculate CH, and N,O for electricity emissions

Water Supply Emissions

ICF:i

N,O GWP 310

Calculated from CCAR General Reporting Protocol data

SMAQMD www.airquality.org

kwh CO, emissions CH, emissions NO, emissions | CO,e emssions
‘Water supply | per year per year (tons/year) (tons/year) (tons/year) (tons/year)
|Acrefeet water [ 1,500 1,500,000 486.0 0.02 0.0 C 4881
kWh/acre-foot water 1,000|CEC Refining Estimates of Waterrelated Energy Use in California, 2006, Appendix B,[Index 9
SMUD Ibs. CO,/MWh 714.31|CARROT Reporting Tool k
Ibs. N,O/MWh 0.0081|California Climate Action Registry General Reporting Protocol, Varéion 3.1, Table C.2
Ios. CHy/MWh 0.0302 |California Climate Action Registry General Reporting Protocol, V¥uﬂ 3.1, Table C.2
pounds per metric tonnes 2,204.623
CH, GWP 21

Total water supply
CO,e emissions

jonesandstokes.com & icfi.com
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Happy Acres: Multiple Years
Previous examples for 2011, need to do for all years!
2010

Froject Locaton: Castoma Statewoe

o Vi Empstscns Banesd o6 ersion | EmeseI00T V31 Mo 1 2008
OIoma Vamce Drmce B o OFFRCACIONT

COMSTRUCTION [MSS0N S TRATES

UL T ————

A SOURCE EMSHON ESTNATES.

TOITALS fmtay. e
CPERATIONAL (VIMCLE) FASSI0N
ESTRATES

TOITALS (e, sveaped)

U OF AREA SOURICE AND OPE
ESTAMTES

TTALS ey, et "

jonesandstokes.com & icfi.com
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Happy Acres: Multiple Years

Previous examples for 2011, need to do for all years!

2014 2015

Urbemes 2007 Version 824 et 2007 Vormens 5 2.4
Surmmary Fiepon tor Susmes Emissioes (Pounda Dy

Fie Mame. € Ubermes 2007 32 4 Fbesi_SMAGMO Example 2 - Meord Use 2014 urbizs

Froject Name: SMACMD Examgie 2 - Mued Use 2014

Profect Lestaon Catorme Stali-wics

On-Road Vienicke Emasicns Based on: Verson - EMeI00T V2.3 Hov 1 3006 Progect Locaton: Carfomaa Siate-wige

On-Road Vehiie Emissicns Based on: Version © EmEeI007 V2.3 Moy 1 2006

Summary Report for Summer Emissions (PoundsDay)
Fiée Name: Cilirbemis 2007 9.2.4 Fles_SMACMD Exampie 2 - Mixed Uss 2015.urb324
Project Name: SMACMD Exampie 2 - Moed Use 2015

OF-Finad Verie Emssscns Based on. OFFROADZ00T
Do Vehice Emissions Based on. OFFROAD2007

CONSTRUCTION EMISSION ESTIMATES

2004 TOTALS fhasday unnvigated) AREA SOURCE EMISSION ESTIMATES

(13
AREA SOURCE EMISSION ESTIMATES
TOTALS (osiday, unmitigaied) 091,12
5]
TOTALS (Rasay, untigaed) 12m05e
CPERATIONAL (VEHICLE) EMISSION
ESTIMATES
CPERATIONAL (VEHICLE) EMISSION =
ESTMATES s
TOTALS (tiday, unmtaguted) 08,32 ¥
TOTALS (aiday, unmtigated) V6T ETL
SUM OF AREA SOURCE AND OPERATIONAL EMISSION
SUM OF AREA SOURCE AND OPERATIONAL EMISSION ESTMATES
EoTamTES co
== TOTALS (aiday, unmitigated) 249,293 51
TOTALS (e, unvedigied) 200,404 88
SMAQMD www.air 34 jonesandstokes.com & icfi.com
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Happy Acres: Summary of Emissions

Metric tonnes CO,e for year 2011

Construction

C0,e emssions

Phass [tons/year)

Site grading 1213

Asphalt 194

Building construction 911.0 .
Architectural coating NA TOta| construction
Total I LosiT )

CO,e emissions

Operations

Mobile Electricity Natural Gas Water Supply H
CO;e emssions | COye emssions | COye emssions | COye emssions TOta'l Opera‘tlonal

Land use (tons/year) {tans/year) (tons/year) {tons/year) CO e emlSSIO”S
SFR 3,557.0 48815 4,105.5 2
high rise apartments

2,366.1 4,149.3 32844
student elementary
school

0.0 488.1 3.2

department stare

4525 12,203.7 2737
strip mall 6114 357.975.4 4927
office park 39.1 53,696.3 69.8
Total 7.026.1 433,394.3 82293 4881

SMAQMD www.airquality.org jonesandstokes.com & icfi.com
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Project 3: Acme Industries

Acme Industries — aggregate mining project in Sacramento
County

* Project details
— New aggregate mining project with a 75 year lifespan (2015 start)
— 15 haul truck trips/day, 30 miles round trip, average of 35 mph/trip

— Mining excavation rate of 250,000 cubic yards annually

— Aggregate plant capacity: 500 tons per hour
— Asphalt batch mix (natural gas) capacity: 300 tons per hour (125,000 tons per year)
— Concrete batch plant: 100 tons per hour

— Facility uses 100,000 kWh electricity/year

SMAQMD www.airquality.org jonesandstokes.com & icfi.com
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Acme Industries: Project Details

* Project details (continued)

— Mining activities equipment includes :

Bulldozer 410 4
Excavator 760 8
Front-end loader 500 8
Front-end loader 500 8
Haul truck (off-highway) 525 8
Motorgrader 185 2
Service Truck NA 1
Water truck NA 2

SMAQMD www.airquality.org jonesandstokes.com & icfi.com
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Acme Industries: Emission sources

« What are the sources of emissions?

— Direct emissions

+ Construction from initial infrastructure development
— Construction equipment
— Employee commute
— Vender/delivery trips

« Operations
— On-road mobile source from haul trucks/employees
— Process emissions

— Indirect emissions
 Electricity
« Natural gas

} not evaluated in this example

+ Water usage

SMAQMD www.airquality.org jonesandstokes.com & icfi.com
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Acme Industries: Calculation Tools

» What tools would be used to calculate emissions?
— URBEMIS2007

+ Direct emissions
— Construction activities
— Employee commute
— Vender/delivery trips
— Mining activities

— Area source

— EMFAC2007

« Direct emissions on-road mobile source emissions

SMAQMD www.airquality.org

e

c Jones &
Stokes]

jonesandstokes.com & icfi.com
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Acme Industries: Calculation Tools

« What tools would be used to calculate emissions
(continued)?

— The Climate Registry General Reporting Protocol

» CH, and N,O emissions calculations from fuel consumption

California Climate Action Registry Reporting Online Tool

» CO, emissions calculations from electricity consumption

California Climate Action Registry General Reporting Protocol

» CH,, and N,O emission factors from electricity consumption

— U.S. EPA AP-42

» Calculate emissions from asphalt batch plants

SMAQMD www.airquality.org

jonesandstokes.c:

—_—

CF.:!

om & icfi.com
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Acme Industries: URBEMIS Construction

Inputs
Input project-specific data

SMAQMD www.airquality.org 1 jonesandstokes.com & icfi.com

ICF&::

Output File

URBEMIS2007 output file o

Masirmu= Duly Aerwage Distusbed. 1.5
Flgitnve [t Lawad o8 e Dhadastt
20 B par acre-day

©On Rnad Trisk Traves (VMTE O

Poge: 1
An3anas .0s21 Pu

Urkbna 2007 Vamen 624

Dietad Rieport for Summer Construcaen Usmisgated Emissiens (PounsCy) Ena Lqupmes

Fie Hame 1 Geagers (174 Pp) operating ai a 0,81 kad 3o for & Rours per day

Braiect Nama SMADWE Erampe 3. masms % Fubar Tine Doanees (157 ha] aparateg st a 0 85 kead facter for & Raurs sr 23y
Broject Lesatien: Sacramanta County AOMO 1 Tramtors/LoadersBagknoes (108 ho) ooeratng at a 0,84 wad factor for T newrs per day
On-Fizad Vekieie Embaicns Based an: Versien - Emfae300T V2.3 Hew 1 2008 % e Trucke | 1116 Bp) eparabing st s 0% 1aad fastar tor | hacrs pas iy

DM Rizad Vebicis Embakens Based on, OFFROADDNOT

Fhase: lslting Contbuston SI12014 - S20018 - Dataut [adding Consuston esrpton
SONSTAUCTION TMISSIOH [STARATES (Summar Poars Par Doy, Linmtpaias T T —
e 1 Cranes (266 Np) co4ranng at 3 043 load faewr for & nours per day

CO, emissions e avevsprsn
(pounds per day)

Phase: Arshiseorral Coadng 842014 - £/302014 - Defaut Archiegtara! Coatng Desmigtien
Frle. Rasdurtal Inbarice Consbirgs by 5 s 123172040 sowcifrs & VOC of 200
Frle: Fresidertal Evrior Coaings beping.
Fhisla- Psorasicdargal Interics Coatings bagnn
Fhisa: PRsarasadenta | sbanes Dasings baging 117,

Aot Ceatng amw

Coanng Wortar Tra a5

R —
Fhate From Geadeg VB0  SSLT0M - Deteal i Siw Gringing Desirgten

SMAQMD www.airquality.org 42 jonesandstokes.com & icfi.com
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Acme Industries: Calculation of CH,, N,O and
CO,e Construction Emissions

Information from URMEMIS used to calculate fuel consumption
and acqznciated CH. and N.O emiscinng

Construction Emissions

C0O, emissions CH, emissions N,O emissions €0, e emssions CO,e emssions

Phase Days of construction (Ibs./day) Gallons diesel (Ibs./day) (Ibs.fday} (Ibs./day) (tons/year)
site grading 60 2,359.20 105.43 0.13 0.06 2,380.77 64.8
Building construction 25 1,12647 50.34 0.08 0.03 1,136.77 129
Architectural coating 20 13.33 0.63 0.00 0.00 14.12 Ll

Total 3,499.66 156.40 0.20 0.09 3,531.65 L 77 E)
Units Conversion facter [Source 7\ \ 1
kg CO,/gallon fuel 10,15 The Climfite Registry General Reporting Pretocel, Versien 1.1, Table 13.1
g CH,/gallon fuel 0.58 The Climate Registry General Reporting Protbeol, Version 1.1, Table 13.6
g N20/gallon fuel 0.26 The Clinfate Registry General Reporting Pretagol, Version 1.1, Table 13.6
kilograms per pound 0.4535924
grams per pound 453.5924
pounds per metric tonnes 2,204,623
CH, 6WP 21 .
a0 GwP Em Total construction

CO,e emissions
Calculated from URBEMIS

Calculated from Climate Registry
General Reporting Protocol data

SMAQMD www.airquality.org jonesandstokes.com & icfi.com

Acme Industries: Process Emissions

* Process sources include are predominantly associated
with operation of the asphalt batch plant

« Emission factor sources

Table 11.1-6. EMISSION FACTORS FOR TOC. METHANE, AND VOC
FROM BATCH MIX HOT MIX ASPHALT PLANTS?

EMISSION EMISSION EMISSION
FACTOR FACTOR FACTOR
Process TOC" RATING CHS RATING VOC RATING
Natural gas-fired dryer, 0.015% 8] 0.0074 D 0.0082 D
hot screens, and mixer
(8CC 3-05-002-45)
No. 2 fuel oil-fired dryer, 0.015" 8] 0.0074 D 0.0082 D
lot screens. and mixer
(SO0 3-05-002-46)
No. 6 fuel oil-fired drver. | 0.043° E 0.0074 D 0.036 E
hot screens, and mixer
(SCC 3-05-002-47)

SMAQMD www.airquality.org jonesandstokes.com & icfi.com
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* Em fact
ISSION Tactor sources
— U.S. EPA AP-42 Tabde 1118 EMISSION FACTORS FOR TOC, METHANE, VOC, AND HCl FROM
- - DRUM MIX HOT MIX ASPHALT PLANTS'
Table 11,15, EMISSION FACTORS FOR 0. CO, N0, AND 50, FROM BATCH MIX [— [— [— [r——
HOT MIX ASPHALT FLANTS" FACTOR FACTOR FACTOR FACTOR
Process Toct RATING | CHS | RATING | vOC! [ RATING HCr RATING
fa— fe— [r— [r—
FACTOR FACTOR FACTOR FACTOR Nammal gavfmed (00440 B a2 c [H < ¥D HA
pacen cot | mateio | cos | ratio | wo, | rareo | sor | rame dves
(SCC 3:05-002:55
» < A fooer| o oo 5657
No 2 fuel oul-fired o0 B a2 C 0082 < it NA
- . . ~ deyer
) ks A A LR E ) 085" E (SCC 30500058,
45.60)
. Wasse orl-fired drver [0 044" E aonn C 0032 E 0021 o
- c A L uad (5CC 30300241
G145}
XD NA A XD NA 04 E

Table 11.1-7. EMISSION FACTORS FOR CO, €O, NO, AND $0, FROM
DRUM MIX HOT MIX ASPHALT PLANTS'

EMISSION EMISSION EMISSI0N EMISSION
FACTOR FACTOR FACTOR FACTOR

Process. oo RATING 0 RATING WO, RATING 50, RATING

Namgal gas-fired deyer o3 B a3 A o.026" [ 00034 o

(s0C 3 -55,:56,:57)

N 2 fised el fired dever [Tt B a3 A 00850 © oot E

(8003 -58,:59,40)

Wnse oil-fired dryer LT3 B 33 A 0085k © 0058 B

(SCC 1-05-002-61,-62,-63)

Coal-fared dryes D 1Y s A D 1Y L3t E

(S0C 105.002.98)

SMAQMD www.airquality.org jonesandstokes.com & icfi.com

Acme Industries: Calculation of CH,, N,O and
CO,e Process Emissions

Asphalt Batch Plant Activities
EPA AP-42 data used to emissions

Asphalt Batch Plant Emissions

ICF

Jones &
Stokes]

CH, emissions CQO, emissions CO4e emssions

\Asphalt production | Tons per year (tons/year) (tons/year) (tons/year
[Tons asphalt produced | 125,000 0.4 2,007.9 21067 _D
Units Factor Source
Ibs CH/ton asphalt 0.0074 EPA AP-42, Table 11.1-6
Ibs CO4/ton asphalt 37 /‘ EPA AP-42, Table 11.1-5
pounds per metric tonnes 2,204.62#
CH, GWP H

: n | Total mobile source

CO,e emissions

AP-42 Emission Factors

SMAQMD www.airquality.org 46 jonesandstokes.com & icfi.com
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Acme Industries: Process Mining Activities

Input equipment data

Fage 1
02T B 2e 8T P

URBEMIS output file

SMAQMD www.airquality.org

File Hame: C\semn 2007 §.2 4 Flesl_SMACMD Luanmge )
Preect Hame: SUAGMD Exarrgse 3 - Incuairial Doeratons:

CO, emissions
(pounds per day)

jonesandstokes.com & icfi.com
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Acme Industries: Calculation of CH,, N,O and

CO,e Process Emissions

Mining activities
Information from URMEMIS used to calculate fuel consumption

Mining Activity Emissions

€O, emissions CH, emissions N,O emissions CO,e emssions | CO,e emssicns
Phase Days of construction {Ibs./day) Gallons diesel (Ibs./day) {lbs./day) {Ibs./day)
Mining activities 365 8,637.14 385.98 0.49 0.22 8,716.09 1,443.0 )
Units Conversion factor_|Source T ,
kg COy/gallon fuel 10.15 The Climgte Registry General Reparting Profocol, Version 1.1, Table 13.1
g CH,/gallon fuel 0.58 The Climdte Registry General Reparting Protbeol, Version 1.1, Table 13.6
g N20/gallon fuel 0.26 The Climgte Registry General Reporting Protgcol, Version 1.1, Table 13.6
kilograms per pound 0.4535924
grams per pound 453.5924
pounds per metric tonnes 2,204,623
CH, GWP 21
N,O GWP 310

Total mining activity

Calculated from URBEMIS CO,e emissions

Calculated from Climate Registry
General Reporting Protocol data

jonesandstokes.com & icfi.com

SMAQMD www.airquality.org
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Acme Industries: On-Road Mobile Source
Emissions
_Can use URBEMIS or EMFAC2007 to estimate emissions

Average track

Year analyzed
speed

H, emission factor (grams/mile)

O, emission factor (grams/mile)

SMAQMD www.airquality.org jonesandstokes.com & icfi.com
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Acme Industries: Calculation of CH,, N,O and
CO,e Process Emissions

Haul truck activities
« EMFAC2007 emission factors and VMT data used to calculate

emissions
— URBEMIS2007 may also be used

Haul Truck Emissions

miles traveld CH, emissions CO, emissions CO,e emssions
Haul Truck Activity per year (tons/year) (tons/year) (tons/year)
Total miles 112,500 0.002 167.1 C167.2 D
trips/day 15
Days/yaar 250
Miles/round trip 30
grams per metric ton 1,000,000.0 Source
g COz/mile 1,485,401 EMFACZ007
g CH./mile 0.022\ EMFAC2007 Total haul truck
CH. GWP 2 CO,e emissions

EMFAC2007 emission factors

SMAQMD www.airquality.org jonesandstokes.com & icfi.com
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Acme Industries: Electricity Emissions (CO,)
CARROT Reporting tool for electricity generation

2007 Annual Entity Emissions: Elactric Powar Generation/Electric Utility Sector

Sacramento Municipal Utility District

6201551,

Sacramento, CA, 85817

epsie: wew s o0
Repor

rting Year: 2007
Direct Beseling Year:
Indivect Daseline Yoor.

T e —|

Reporting Protocols: General Reporting Protocol Version 3.0 (April 2008)

Power/Utility Reporting Protocol Version 1.0 (April 2005} SMUD C02 emISSIOn rate

Do you deliver power to an snd-user/retail customer?|
(Enter yes o na)

e Detene? T L COUMMY Cebrered (ke D3 Rom Ownet e Purzacd penracen)
e Senston 71858 s COypN et omnes b, b, e e o)

et s Geasation: £52.2 4 COUMAN ek ownad sl qrton sy

ot Effcicy et 1l g D, Smsions i ESanry mbustio o posss of scrcTy gaabtns. CO. el o iogeni s are

05 it ey D e, boyerr T o g 1 e 1 et .Gl et GO o an U

SMAQMD www.airquality.org 1 jonesandstokes.com & icfi.com
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Acme Industries: Electricity Emissions (CH,
and N,O)

California Climate Action Registry General Reporting
Protocol CH, and N,O emission rates

Emission Factors for Electricity Use

Table C.2 Carbon Dioxide, Methane and Nitrous Oxide Electricity Emissfjon Factors
by eGRID Subregion

eGRID Subregion  eGRID Subregion  CO, CH, N0
Acronym Name (Ibs/MLK) (Ibz/MWH) Iz MIWh)
AKGD ASCC Alaska Grid 1,232 % 00256 00065
AKMS ASCC Miscellaneous 45686 00206 \ 0.0041
AZNM WECC Southwest ] [ 0mre
CAMX WECC Califarnia THAZ 00902 0.0061
SMAQMD www.airquality.org 7] jonesandstokes.com & icfi.com
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Acme Industries: Electricity Emissions (CH, and
N,O)

CARROT data used to calculate CH, and N,O for electricity emissions

Electricity Emissions

CO, emissions CH, emissions N,0 emissions CO,e emssions

Total kwih/yzar (tons/year) (tons/year) {tons/year) ‘tons/ysar
Electricity usage 100,000 32.40 0.0014 0.0004 Q32.5

\ J
Units Conversicn factor Souch ,,‘Y /
SMUD lbs. COx/MWh 714.31|CARRQT Reporting Tool
Ibs. N,O/MWh 0.0081|Califofnia Climate Action Registry Genera/ Reporting Protocol, Version 3.1,/Table C.2
|bs. CH/MWH 0.0302|Califgrnia Climate Action Registry Genergl Reporting Protocol, Version 3., Table C.2
pounds per metric tonnes 2,204.623
CH, GWP 21 .
o0 GWP a0 Total electricity

CO,e emissions
Calculated from CARROT data

Calculated from CCAR General Reporting Protocol data

SMAQMD www.airquality.org jonesandstokes.com & icfi.com
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Acme Industries: Summary of Emissions

Metric tonnes CO.elyear

Construction
CO,e emssions
Phase (tons/year)
Site grading 64.8
Building construction 12.9
Architectural coating 0.1 Total construction
Total S7782><] CO,e emissions
Operations
CO,e emssions | Total operational
Phase (tons/year) Coze emissions
Mining activities 1,443.0
Asphalt production 2,106.7
Haul Truck Activity 167.2
Electricity usage 325 y
Total 3,749.4 >

SMAQMD www.airquality.org jonesandstokes.com & icfi.com
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Project 4: Baker Street

Baker Street — Road widening project in Sacramento

* Project details
— Seven-mile stretch of roadway widened from 4- to 6- lanes
— Construction to start in Spring 2012 and last 18 months

— Projectarea is 61 acres and 1,000 CY soil exported/day

— Open-to traffic year is 2015 and design year is 2035

— Assume Sacramento default traffic mix

ICF::S

55 jonesandstokes.com & icfi.com

Baker Street: Project Details

Traffic data: daily VMT by peak and non-peak hour periods

VIAT by Spesed i . Combined Peak Hour 1 TORS 1o Progect
CTEMFAC Speed VT gt

2in hame Bins Acnusl
g IR
1
15

WSEBRELEREUE

VMT by S i . Mo Presk
CTEMFAC Speed W Spees
Bar Name Birg v |

ASEBERESETEUE

]

SMAQMD www.airquality.org jonesandstokes.com & icfi.com
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Baker Street: Emission sources

« What are the sources of emissions?

— Direct emissions
« Construction emissions
— Construction equipment
— Employee commute
— Vender/delivery trips
« Operations

— On-road mobile source from haul trucks/employees

— Indirect emissions

« No major sources

e

c Jones &
Stokes]

SMAQMD www.airquality.org jonesandstokes.com & icfi.com
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Baker Street: Calculation Tools

« What tools would be used to calculate emissions?
— SMAQMD Road Construction Emissions Model

« Construction emissions

— CT-EMFAC or EMFAC2007

« Direct emissions on-road mobile source emissions

— The Climate Registry General Reporting Protocol

» CH, and N,O emissions calculations from fuel consumption

—_—

CF.:!

SMAQMD www.airquality.org jonesandstokes.com & icfi.com
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Baker Street: Construction Emissions
Use the SMAQMD’s Road Construction Emissions Model
— Will calculate default values for construction equipment and
schedule if project-specific data is unavailable

rRoud Construction Emissions Model Version 6.3.1

[Data Entry Workshest SACRAMENIO METRCPOLITAN

- e MA] RG(QiU-I‘AQLalllTCY;

Pt Type —

Jrrosect Name Baknr Sent Finad Widening

JConsnacion Starn Year 0m2 :u“’::::::'::rw e

ot 2 1: :;ﬁ\:::f:r—cm To B 3 new Drosct, dhck Mis bumon 1 cear

3 SsapnOvepiss Consackn i i ey N bbb

T Fnier 1 3 ord = ';‘;‘:; Gravel Tckng il spreacuneet
bl Iy o —] )

sy o

f5od Drpored 1000 v dary

Avirage Truck Capacity 200 e (asmume 20 H unknown)

T TRMAMING SHCUCRE of i SPal CONLAN aréds 1hat can be modified by e us, SRNGGN toss MOMINCALONS are opticnal,

SMAQMD www.airquality.org jonesandstokes.com & icfi.com
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Baker Street: Construction Emissions

Road Construction Emissions Model output screen

Road Construction Emissions Model, Version 6.3.1

Emission Estimates for > B3
cpot Pl | it} P

s [ ounduiday) EX [ET) ]
; 1 =y cy T3 - D
et Propect St vaae SO0
Propea Langn (morshs| "
Tets Presbct Arma Lacona) > o
Wi s Chtrmact Oy {aerwn] = "
Totsl fied imrpeted Taperand iy itay s "

P81 vt P 9 e anarre S0% corsred of Kt e o warmeing 3 3ascratedt A Cormrol w4 3 ML e of e TUcks 4 sached

i S S e W 1 ook M e | Ttal PUC 8 aeisiens shown i Gl 2 ars P m i 30d Rigfive S smessont soen e soken 5 s |

Emivsion Estimates for o BARER SIEED RO Wi

ng Toas Exnat [ Tots Exturnt Fugsties Cust
frrsect Phases (et sl RO fhgshbay)  ©0 oguidey)  WOn Bgubiay)  PMIS iyl PUTO Doguti]  PMIS sy} FMES Bgnidey)  PMD (i) IS Bt} €00 iyt
T — a7 ) ] 28 13 CE A T g
s st Facrvamen 1 w4 e 3 48 w51 8 18 M
or st sut o e a3 02 ey T 23 LT s
oy a7 24 124 28 28 28
] B4 e 33 [ [[H) 38 a
= =3 =5 £ 3 a3 3 Fx
Pt [=—=prp—y
Propecs Langen froreh -
Tt Freuect Ared (Pactared) = =
Massran Area Divtrtesd Day wetares | = .
Tots S0k WroomaTrocmd immsnlners 8
et ans P 8 0% sarer of gt Ee— e sparian

[Fstal PAt1 emasions shown in ooiuren F are e s of axtusest ans apitve gust erivaians shown n coiumrs H and | Tatal PAC 8 srmissons shown i Coturmn J are e sume o exaust and dapive st smisaions shown n oo Koand L

SMAQMD www.airquality.org jonesandstokes.com & icfi.com
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Baker Street: Calculation of CH,, N,O and

CO,e Construction Emissions

Information from RCEM used to calculate fuel consumption and

associated emissions
Construction Emissions
Construction Construction €O, emissions CHg emissions | N,O emissions | CO,2 emssions | COe emssions
Phase (months) (days) (Ibs.faay) Gallons diesel (Ibs./day} (los./day) (Ios./day) (tons/year)
Grubbing/Land Clearing 18 36 16,026.20 716.19 082 0.41 16,172.70 132
Grading/Excavation 7.2 144 21,073.88 941.77 120 0.54 21,266.52 69.5
Drainage/Utilities/Sub-Grade 6.3 126 8,584 73 384.09 048 022 8,673.29 248
Paving 27 54 7245632543 323.80 0.41 0.19 731186 el
Total 52,54045 2,365.85 3.03 136 53,42437 1164

Units Conversion facter__|Source

kg CO,/gallon fuel 10.15 The Climata Registry Genera) Reporting Protocol, Version 1.1, Table 13.1

£ CHa/gallon fuel 0.58 The Climatz Registry Genepfl Reporting Protocel, Version 1.1, Table 13.6

= N.O/gallon fuel 026 The Climata Registry Gengral Reporting Protocol, Version 1.1, Table 13 6

kilograms per pound 04535924 B

e par s — Calculated from Climate
pounds per metric tonnes. 2204623 H H

Days conseructionfmonth B Registry General Reporting
CH, GWP 21

e — Protocol data

Total construction activity
CO,e emissions

Calculated from Road Construction Emissions Model

SMAQMD www.airquality.org 1 jonesandstokes.com & icfi.com
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Baker Street: Operational
Emissions

Input project-specific data into CT-EMFAC

PR — [ —

o o | e

o st et £ 10 s e e
Ploas ch T beken o e Yol ~pes -

[ e

m | [t AR

SMAQMD www.airquality.org jonesandstokes.com & icfi.com
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Baker Street: Operational Emissions

CT-EMFAC output file

Vehicle activity and speed bin data summary

EMFAC2007 emission
factor data from CT-
EMFAC database

CT-EMFAC will also calculate
overall CO, emissions in grams,
kilograms, and U.S. tons

SMAQMD www.airquality.org jonesandstokes.com & icfi.com
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Baker Street: Calculation of CH,, N,O and

CO,e mobile-source emissions
Climate Register data used to calculate CH, and N,O for mobile sources

= |

Stokes]

arce Emissiorn
[T——— [CTp— T e [T —r— T ——
Riid 1103 fonh b3 oy Dbsfosv) | rioesrvessy Calculated from CR

100,000 587 11.11 115,587.97 19,1369 General Reportlng

107,758 a8 1Lar - ——

112,332 3358 12.48 20,785 7 Protocol data
035 no prepect 138,135 4116 1538 152,174 67 2 4 2
2535 with ropect 143,840 4187 15.58 131,924 48 13,1528

TG, enfaons | CR, emwens | N0 emaimirs | C0,% emaasins | CO,% emasions TOtlal‘ construction
of ltesnatives to 2009 M i) {1bs Jeaeh s fdavi b fda) | tigpelgern) activity CO,e
2005 No Project - 2009 77380 1shs 13 [T] 41187 , PR
2005 with Progect - 2005 13,9320 5495 %] 14 5,958.7 [ rmas\E emissions
3735 ho Froect 38,1250 35.004.3 114 [¥] 35667 || Gosra |
2005 with Propect - 2005 43,8400 ELRS IR i1 43 32365 &015.9
[Comparison of altematives to o Project
2015 wich Project - 2015 No Project 45540 5699 14 0.5 58389 566.7
2035 wien Prosecr - 205 Mo Projest 57150 3’9 17 05 2%0.2 N/
Uit s Hamersion lactorn Source
g CHJmile rraveled 0.1355|The CematefRegistry General Reporting Profocod, Viersion 1.1, Tabse 153
& N0mie traveied 0,504 The CamatefReg) Reporting Frasocs], Version 11, Tabie 153 Default CH, and N.O Emission
[citograms per pound Hig y i by T )
[grams pee pound
T —
E 31 ype/Control | L Fi=] CHa
ol GWP s Calculated from CT-EMFAC nology (gimi) (g/mi)
This example assumes catalytic converters for
passenger vehicles — > [
Uncontrolled
SMAQMD www.airquality.org 64 jonesandstoke:

32



—
=
AR QUALITY

Baker Street: Summary of Emissions

Climate Register data used to calculate CH, and N,O for mobile sources

Construction Emissions
Construction Canstruction ©0, emissions CH, emissions | N,0emissions | CO,e emssions | 00,2 amssions
Phase {months) {days) {lbs./day) Gallons diese! (Ibs./day) {lbs.iday) {lbs./day) {tons/year)
|Grubbing/Lznd Clearing 18 36 16,026.20 726935 530 217 17,513. 143
Grading/Excavation 7.2 131 21,073.88 955005 1222 548 2302542 75.2
Drainage/Utilities/Sub-Grade 6.3 126 5,59473 3,050.50 488 223 539215 26.8
Faving 27 54 7245.632543 3,286.56 420 188 7.917.88 a7
Total 52,840.45 24,013.38 30.71 1375 57,652.26 C 250 )
Total construction
CO,e emissions,
Total operational
CO,e emissions
Mobile Source Emissions
€0, emissions CH, emissions N,0 emissions C0,e emssions Ccﬁgrrssiuns
Comparison of alternatives to 2009 VMT {lbs./day) ilbs./day) {lbs./day) (lbs. /day) (toperygar)
2015 No Project - 2009 77380 38046 33 0o 21197 [6821\
2015 with Project - 2009 12,3320 9,456 5 37 14 9,858.7 16488
2035 No Project - 2009 38,1250 35,0343 114 42 36,586.7 6,057.3
2035 with Project - 2003 43,8400 34,5514 131 49 36,336.5 6,015.9
Comparison of alternatives to No Project
2015 with Project - 2015 Ma Project 4,534 0 56519 14 05 5,838 9 9667
2035 with Project - 2035 No Project 57150 -432.8 1.7 0.6 -250.2 \ 1 Cy
N

SMAQMD www. { jonesandstokes.com & icfi.com
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Project 5: General Plan

« What are the sources of emissions?
— Construction activities

— Direct emissions
* On-road mobile source
« Areasource

* Processes emissions

— Indirect emissions
 Electricity
« Natural gas
* Water usage

*  Waste emissions

jonesandstokes.com & icfi.com
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General Plan: Items to Consider

* When evaluating General Plans, you need to evaluate:

— Effects of General Plan to

« Population growth

»  Employment growth

« Changes in and land use patterns and effects to traffic/air quality

« Transportation
— Adaption to climate change, as well as contribution to climate change
— Quantify existing/baseline emissions

— Compare projected emissions associated with buildout of the proposed
general plan to both existing conditions and business as usual (typically
old general plan)

— Will the General Plan impede implementation of AB-32?

— Incorporate and identify GP policies that would reduce GHG emissions

SMAQMD www.airquality.org jonesandstokes.com & icfi.com
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General Plan: Calculation Tools

« What tools would be used to calculate emissions?
— URBEMIS2007

» Construction emissions
« Operational emissions
— Be careful of using default values on large, complex land use projects!
SMAQMD Road Construction Emissions Model

« Construction emissions

— EMFAC2007

« Direct emissions on-road mobile source emissions

— More appropriate for larger projects

The Climate Registry General Reporting Protocol

* CH, and N,O emissions calculations from fuel consumption

SMAQMD www.airquality.org jonesandstokes.com & icfi.com
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General Plan: Calculation Tools

» What tools would be used to calculate emissions?

California Climate Action Registry General Reporting Protocol,
Version 3.1
« Local government inventory protocol for California The Climate Registry

— The Climate Registry General Reporting Protocol, Version 1.1
« Local government inventory protocol
— ARB/ICLEI/CCAR/Climate Registry Local Government
Operations Protocol
« Local government inventory protocol for government operations
U.S. EPA Methodology from Inventory of U.S. Greenhouse Gas

Emissions and Sinks: 1990-2007
* Methodology for U.S. GHG inventory

SMAQMD www.airquality.org jonesandstokes.com & icfi.com
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General Plan: Components of GP Elements

Land Use Element

- Foster land use intensity near and connectivity to retail and
employment centers and services to reduce vehicle miles travelled

« Increase efficiency of delivery of services through adoption and
implementation of smart growth principles and policies

« Improving the local jobs/housing balance to reduce vehicle miles
travelled

« Linking residential and commercial development to transit facilities
« Promoting recycling to reduce waste and energy consumption

SMAQMD www.airquality.org jonesandstokes.com & icfi.com
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General Plan: Components of GP Elements

Conservation Element

« Conservation of natural lands for carbon sequestration
* Water conservation to promote energy efficiency

* Promote recycling and waste recovery

* Promote urban forestry and reforestation

SMAQMD www.airquality.org 1 jonesandstokes.com & icfi.com
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General Plan: Components of GP Elements

Circulation Element

- Identify and prioritize infrastructure improvements needed to support
increased use of alternatives to private vehicle travel, including
transit, bicycle, and pedestrian modes

« Incorporate of “Complete Streets” policies that foster equal access by
all users, including pedestrians and bicyclists

« Promote linkages between development locations and transportation
facilities

- Identify opportunities, in cooperation with transit providers, to provide
financing for transit operations and maintenance

SMAQMD www.airquality.org jonesandstokes.com & icfi.com
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General Plan: Components of GP Elements

Open Space Element

- ldentify existing and potential future urban growth boundaries to limit
sprawling development patterns and foster a more compact urban
form

» Promote trail systems to facilitate bicycle and pedestrian trips as
alternatives to vehicle travel

SMAQMD www.airquality.org jonesandstokes.com & icfi.com
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General Plan: Components of GP Elements

Housing Element

- Identify sites for higher density housing closer to employment
centers, retail and services, and transit facilities

- ldentify sites for affordable housing for workers close to employment
centers

« Establish/ support programs to assist in the energy efficient
retrofitting of older affordable housing units

SMAQMD www.airquality.org jonesandstokes.com & icfi.com
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