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Introduction to the 2005 Community-wide Greenhouse Gas Inventory

This workbook serves to document the calculations associated with the 2005 community-wide
greenhouse gas inventory completed for the City of Burlingame. The intial spreadsheet was
developed by DNV GL under contract with the County of San Mateo as part of the Regionally
Integrated Climate Action Planning Suite (RICAPS). The workbook was updated in 2019 by MIG,
Inc. to reflect new data sources and GWPs as part of the City's Climate Action Plan Update. This
workbook includes raw data, assumptions, and calculations for each of the following sources of
community-wide GHG emissions:

1. Energy - natural gas, electricity, and stationary sources

2. Transportation - on-road vehicles, off-road vehicles, passenger rail, and freight rail)
3. Solid Waste - landfills and waste generation within the community

4. Wastewater treatment

5. Energy associated with Water extraction, treatment, and delivery

Version: August 29, 2019
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Executive Summary: All GHG Emissions

Overall Emissions Summary: 2005 (MT CO2e)

Jurisdiction Transportation Solid Waste Wastewater Water Total
Burlingame 125,587 118,556 9,333 343 1,376 255,195

Emissions Summary by Sector: 2005 (MT CO2e)

Sector Source 2005
Electricity 14,898
Residential Energy Natural Gas 32,446
Energy Commercial/Industrial Electricity 34,876
Energy Natural Gas 32,499
Direct Access Electricity 10,840
Stationary Sources | Multiple Fuels 28
On-Road Vehicle Travel 102,768
Transportation . Off-Road
Off-Road Equipment Equipment 15,788
(Residential) (Residential)
Landfilled Waste 8,526
Solid Waste Solid Waste Disposal ADC 454
Solid Waste Landfills | Landiills 354
Wastewater Wastewater Treatment 343
Water Water Use 1,376
Annual Emissions Total 255,195

GHG Reduction Targets

2020 Target
(1990 levels are 2030 Target 2040 Target 2050 Target

considered to be (40% below 1990 (60% below (80% below
15% below 2005 levels) 1990 levels) 1990 levels)
levels)

216,916.03 130,149.62 86,766.41 43,383.21
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Summary: Energy Emissions

Summary of Methodology Used

This worksheet shows a summary of the emissions from electricity and natural gas usage. The emissions from
electricity and natural gas were calculated based on guidance in the Community GHG Protocol, Appendix C: Built
Environment Activities and Sources. Emissions from stationary combustion of natural gas were calculated based
on method BE1.1, and emissions from electricity were calculated based on method BE.2.2. Emission factors are
explained on the worksheets called "Other Energy Emission Factors" and "PG&E Emission Factors".

Table 2-1: Summary of Electricity and Natural Gas Emissions (PG&E and Direct Access)

P.G&E. PGst No.n- Direct Access | Residential | Non-residential
Residential Residential . .
C e . . . . Electricity Natural Gas Natural Gas
Jurisdiction Electricity Electricity C . L. .
Emissions Emissions Emissions Emissions Emissions
(MT CO2e) (MT CO2e) (MT CO2e) (MT CO2e) (MT CO2e)
Burlingame 14,898 34,876 10,840 32,446 32,499

Table 2-2: Electricity Emission Factors

CO2 Emission . N20 Emission
- CH4 Emission
Electricity Type Factor Factor (Ibs/GWh) Factor
(Ibs/kWh) (Ibs/GWh)
PG&E Electricity 0.4890 32.63 10.89
Direct Access Electricity 0.821 32.63 10.89
Table 2-3: Natural Gas Emission Factors
CO2 Emission Factor CH4FI22|:.f|on N20O Emission
(kg/MMBtu) (kg/MMBtu) Factor (kg/MMBtu)
53.02000 0.00500 0.00010
Table 2-4: IPCC AR5 Global Warming Potentials
CO2 CH4 N20
1 28 265

Table 2-5: Universal Conversion Factors

MT / lb. 0.00045
GWh / kWh 0.0000010
MMBTU / therm 10.00

MT / kg 0.0010
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Summary: Electricity and Natural Gas Use Data

Summary of Methodology Used

The following table shows the summary of electricity and natural gas consumption from utility-supplied energy (provided by PG&E), as well as Direct
Access electricity that was not purchased from PG&E. The total Direct Access electricity consumption in the County was provided by the California Energy
Commission. Total countywide PG&E-supplied non-residential electricity was added to total county-wide Direct Access electricity to determine total
countywide electricity consumption in the commercial and industrial sectors. Next, a ratio of Direct Access electricity to total PG&E-supplied non-residential
electricity was found. This ratio was used to estimate total Direct Access electricity for each jurisdiction. See the worksheet called "Energy - Direct Access"

for the Direct Access calculations. Also, according to PG&E representatives, all natural gas usage, regardless of whether it was purchased from PG&E or
not, is included in the PG&E totals for natural gas.

Table 3-1: Summary of Electricity and Natural Gas Use (PG&E and Direct Access)

PG&E PG&E Non- . PG&E Total P.G&E. PG&E Non-
PG&E Total . . . . Direct Access Residential . .
C . Residential residential . Natural Gas residential
Jurisdiction Electricity Use . . . . Electricity Use Natural Gas
(kWh) Electricity Use | Electricity Use (kWh) Use Use Natural Gas Use
(kWh) (kWh) (Therms) (Therms) (Therms)
Burlingame 222,673,587 66,649,820 156,023,767 28,974,808 12,210,816 6,100,373 6,110,443
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Direct Access Electricity Usage

Summary of Methodology Used

Sheet 4 - Energy - Direct Access

This worksheet was used to estimate the consumption of Direct Access electricity in each jurisdiction in San Mateo County. The total county-wide PG&E
electricity use in the non-residential sector and total Direct Access electricity consumption in the County, provided by the California Energy Commission,
was used in these calculations. The PG&E non-residential data does not include Direct Access customers. Jurisdiction-specific data are not available
from the California Energy Commission. As a result, county-wide data was used to estimate jurisdiction-specific Direct Access electricity consumption.
Total county-wide PG&E-supplied non-residential electricity use was added to total county-wide Direct Access electricity use to determine total county-
wide electricity use in the non-residential sector. Next, a ratio of Direct Access electricity to total PG&E-supplied commercial/industrial electricity was
calculated. This ratio was used to estimate total Direct Access electricity for each jurisdiction.
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Table 4-1: Summary of County Electricity Use: PG&E vs. Direct Access

PG&E Direct Access Total
County Sector Year Electricity Use Tii;ffj::li(t); Electricity Use TZ‘:;TE::I::; Electricity Use
(Million kWh) Electricity Use (Million kWh) Electricity Use (Million kWh)
San Mateo County Residential 2005 1,396,351.00 34.69% - 1,396,351
San Mateo County Non-Residential 2005 2,629,450.00 65.31% 488,309.00 100.00% 3,117,759
Electricity Use (Million kWh): 4,025,801.0 488,309.0 4,514,110
Percent of Total Utility + Direct Access Electricity Use: 89.2% 10.8% 100%
Percent of Residential Utility + Direct Access Electricity Use: 100% 0% 100%
Percent of Non-residential Utility + Direct Access Electricity Use: 84.34% 15.66% 100%

Contact: Steven Mac, Steven.Mac@energy.ca.gov

Table 4-2: Calculating Ratio of Direct Access Electricity: PG&E Non-

residential Electricity at County Level

PG&E Electricity Use

Ratio of Direct
Access Electricity:

Estimated
Direct Access

Sector (Million kWh) PG&E Non- | b\ tricity Use
residential (Million KWh)
Electricity
Residential 1,396,351 - -
Non-Residential 2,629,450 18.57% 488,309

Total Direct Access electricity consumption for San Mateo County was estimated at 488,309 kWh and was provided by the California Energy Commission.
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Table 4-3: Direct Access Electricity Use at City Level

Annual Commercial

Annual Direct

Jurisdiction and Industrial kWh
from PG&E Access kWh
Burlingame 156,023,767 28,974,808

Sheet 4 - Energy - Direct Access
Page 5
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Additional Electricity Emission
Summary of Methodology Used

Factors

Sheet 5 - Other Energy Emission Factors

Electricity emission factors for CH4 and N20O emissions from all electricity, and for CO2 from Direct Access
electricity are calculated on this worksheet. This methodology uses the total electricity-related GHG emissions in
Callifornia, (reported by the California Air Resources Board) divided by the total electricity consumption in
California (reported by the California Energy Commission), to find appropriate emission factors. The CO2
emission factor for PG&E-delivered electricity is provided separately by PG&E, and is not calculated in this
worksheet. See the worksheet called "PG&E Emission Factors" for that emission factor.

Table 5-1: Total Electricity-Related GHG Emissions in California (CARB)

- L Emissions Emissions
Type of Electricity Emissions (MT CO2) (MT CH4) (MT N20)
Imported Electricity: 62,504,669 717 947
Generated Electricity: 44,831,731 3,549 477
Totals: 107,336,400 4,266 1,424

Emissions data in table above is from CARB Greenhouse Gas Emissions Inventory -
Query Tool for years 2000 - 2015 (10th Edition).

CARB Source

Table 5-2: Total Electricity Consumption
Total Annual State Electricity
Consumption (GWh):

in California

288,245

Data on consumption from the CEC, Total
System Power in Gigawatt Hours.

CEC Source

Table 5-3: Direct Access Electricity Emission Factors

Emission Factor CO02 CH4 N20
MT / GWh 3724 0.01 0.0049
Lbs / GWh 820,955 32.63 10.9
Lbs / kWh 0.8 0.00003 0.0000109

Table 5-4: Universal Conversion Factors

MT /Ib.

0.00045

kWh / GWh

0.0000010
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PGA&E Electricity and Natural Gas Usage Data

Summary of Methodology Used

Utility-supplied electricity and natural gas consumption was pulled from the 2005 data contained under the "Emissions Summary" tab. Emissions
associated with energy consumption are calculated on the "Energy Emissions" worksheet.

Sheet 6 - PGE: Energy
Page 7

Residential

Table 6-1: PG&E Electricity and Natural Gas Consumption by Sector: 2005

Non-Residential

Total Natural

Residential

Non-residential

. Total Electricity . .
City Electricity Use . . Gas Use Natural Gas Use Natural Gas Use
Use (kWh) (kWh) Electricity Use (kWh) (Therms) (Therms) (Therms)
Burlingame 222,673,587 66,649,820 156,023,767 12,210,816 6,100,373 6,110,443
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PG&E Emission Factors and Other Information
Summary of Methodology Used

natural gas emission factors are also provided.

Sheet 7 - PGE: Emission Factors

PG&E-specific emission factors for CO2 emissions from electricity are provided in this worksheet. Standard

Page 8

PG&E Electricity Emission Factor
(lbs CO2/kWh)

Table 7-1: PG&E Electricity & Natural Gas Emission Factors

Natural Gas Emission Factor
(Ibs CO2e / therm)

0.4890

11.70

"Emission Year" from the drop-down menu. Select and download the "EPS

PG&E electricity emission factor is from The Climate Registry. Once logged in, find
PG&E under the "Member Name" drop-down menu and select the appropriate

Protocol

PG&E.

Report." The electricity emissions factors can be found at the bottom of the TCR Source
"Additional Optional Information" tab. The "delivered electricity CO2 emission factor"

is the relevant number.

The natural gas emission factor is a universal emission factor that is not specific to N/A
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2005 Inventory

BAAQMD Stationary Sources

Summary of Methodology Used

Total stationary source emissions were provided by the Bay Area Air Quality Management District. Facilities only report total biogenic and non-biogenic
emissions, in MTCO2e; this data does not include raw fuel use. Total non-biogenic emissions were summed for each jurisdiction. However, stationary
source emissions from the Burlingame wastewater treatment plant were subtracted from the total stationary source emissions to avoid double counting,
since the wastewater treatment emissions are included in the wastewater sector of this inventory.

Table 8-1: Summary of Stationary Source Emissions

Stationary Source Emissions

Jurisdiction (MT CO2e) Source of Emissions
Burlingame 4,593.2 All Emissions in City
Burlingame 27.8 City-owned Emissions Only

Table 8-2: Excluded Stationary Source Emissions by Plant

Non-Biogenic Emissions
Plant # Plant Name Plant Address City (I\iT CO2e)

1351 Burlingame, Waste Water Treatment Plan 1103 Airport Boulevard Burlingame 5.66
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Table 8-3: Included Stationary Source Emissions by Plant

Plant # Plant Name Plant Address City Non-Biogenic Emissions Biogenic Emissions
(MT CO2e) (MT CO2e)
1632 Guittard Chocolate Company 10 Guittard Road Burlingame 88.21
2227 Mills Peninsula Medical Center 1501 Trousdale Drive Burlingame 2,682.99
3812 Putnam Mazda 3 California Drive Burlingame 1.32
3817 Putnam Buick, Pontiac & GMC 925 Bayswater Street Burlingame 52.94
4008 Coen Company, Inc 1510 Rollins Road Burlingame 1,386.42
8243 Trade Mark Coffee Corp 1524 Rollins Road Burlingame 168.88
9867 Burlingame Collision Repair Center 123 California Drive Burlingame 6
10175 DeVincenzi Metal Products 1655 Rollins Road Burlingame 93.33
11020 San Mateo County Office of Education 1800 Rollins Road Burlingame 6.26
13079 City of Burlingame 1079 Rollins Road Burlingame 4.07
13325 Embassy Suites Hotel 150 Anza Boulevard Burlingame 2.55
13454 Pacific Bell 1480 Burlingame Avenue Burlingame 31.76
14461 City of Burlingame 1399 Rollins Rd Stun 36 Burlingame 0.46
14462 City of Burlingame 2832 Hillside Dr Stun 35 Burlingame 0.46
14463 City of Burlingame 799 California Drive Burlingame 0.72
14464 City of Burlingame 399 Rollins Road Burlingame 10.19
14465 City of Burlingame 1501 Adrian Road Burlingame 0.97
14466 City of Burlingame 1616 Gilbreth Road Burlingame 0.24
14467 City of Burlingame 2817 Rivera Drive Burlingame 0.83
14468 City of Burlingame 425 Carolan Avenue Burlingame 0.25
14469 City of Burlingame 710 Airport Boulevard Burlingame 0.26
14470 City of Burlingame 842 Cowan Road Burlingame 1.23
14471 City of Burlingame 2830 Hillside Drive Burlingame 1.06
14472 City of Burlingame 1111 Trousdale Drive Burlingame 3.06
14474 City of Burlingame 501 Primrose Road Burlingame 0.51
14475 City of Burlingame 1392 Marsten Road Burlingame 0.51
14476 City of Burlingame 1740 Rollins Road Burlingame 1.91
14850 City of Burlingame Public Works Department California St & Grove St Burlingame 1.02
14910 Putnam Automotive 50 California Drive Burlingame 2.55
14911 Putnam Automotive 198 California Drive Burlingame 2.55
14912 Putnam Automotive 100 California Drive Burlingame 5.07
14913 Putnam Automotive 900 Peninsula Avenue Burlingame 1.27
14914 Putnam Automotive 65 California Drive Burlingame 5.34
14915 Putnam Automotive 2 California Drive Burlingame 2.55
15280 Alexandria Real Estate Equities Inc 863 Mitten Burlingame 0.41
16438 Coffee Training Institute/West Coast Specialty Cof|8 Adrian Court Burlingame 23.99
16521 Burlingame Long Term Care 1100 Trousdale Drive Burlingame 1.04
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Summary: Transportation Emissions

Summary of Methodology Used

Transportation emissions are summarized in this worksheet. Transportation emissions in Burlingame are based on the destination-origin method using the
same MTC dataset from Plan Bay Area 2040 (PBA 2040). Calculations provided are done separately for gasoline fuel usage & VMT, as well as diesel fuel
usage & VMT. the VMT fuel mix is used to determine the portion of VMT that is gasoline, diesel, and electric. Average fuel efficiencies are then applied to
estimate the gasoline and diesel fuel consumption. CO2 emission factors are applied to the estimated fuel consumption to calculate CO2 emissions, and
CH4 and N20 emission factars are applied to VMT to calculate CH4 and N20O emissions. This methodology has been updated since the 2009 CAP and
2010 Inventory based on two factors:

1) The ICLEI U.S. Community Protocol (July 2013) provides that preference is given to the origin-destination method (using a demand-based allocation
model) of vehicle trips by community members, as opposed to emissions from vehicles driving inside the community boundary (page 9); and
2) Recommendation from the BAAQMD.

Table 9-1: Summary of Origin Destination On-road Transportation

Annual VMT Emissions in City
e Gasoline Diesel Natural Gas Total
Jurisdiction . . . . .. ..
Emissions | Emissions | Emissions Emissions
(MT CO2e) | (MT CO2e) | (MT CO2¢e) (MT CO2¢)
Burlingame 92,004 10,739 25 102,768

Table 9-2: Emission Factors for On-road Transportation Fuels

Gasoline Diesel Natural Gas
Greenhouse - - - - - -

Gas Emissions Emissions Emissions Emissions Emissions Emissions

(grams/gallon) | (grams/mile) | (grams/gallon) (grams/mile) (grams/gallon) (grams/mile)
CO2 8702.282684 10205.8223 7811.466421
CH4 0.055052054 0.043909338 14.63718548
N20 0.040737735 0.194078303 0.700113543

Emission Factors derived from the EMFAC model, specifically using EMFAC2017 (v1.0.2).
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Table 9-3: On-road VMT Attributable to Gasoline vs.

Diesel Vehicles

Percent of Percent of Percent of Percent of
Total VMT Total VMT Total VMT Total VMT
Attributable to | Attributable | Attributable | Attributable
Gasoline to Diesel to Electric to Natural
Vehicles Vehicles Vehicles Gas Vehicles
96.21% 3.76% 0.03% 0.00%

Percent of VMT attributable to gasoline, diesel, and nautral gas vehicles
derived from the EMFAC model, specifically using EMFAC2017 (v1.0.2).

Table 9-4: On-road Fuel Efficiencies of

Gasoline & Diesel Vehicles

Natural Gas
Gasoline Diesel I:Illﬁzlsc:::r
Vehicles Miles Vehicles Diesel
Per Gallon Miles Per Gallon
(MPG) Gallon (MPG) Equivalent
(Mi/DGE)
20.74 8.24 2.29

MPG of gasoline and diesel vehicles are based on the
EMFAC model, specifically EMFAC2017 (v1.0.2).

Table 9-5: Summary of Origin-Destination On-road Trans
In Burlingame

ortation VMT & Fuel Consumption by Fuel
Gallons of Fuel Consumed

. . Natural Gas
T . Gasoline Fuel | Diesel Fuel
Jurisdiction Gasoline . Natural Gas . . Fuel
Diesel VMT Consumption | Consumption .
VMT VMT (gal) (gal) Consumption
9 9 (Mi/DGE)
Burlingame 213,005,053 | 8,320,518 6,258 10,270,449 1,009,270 2,738

Sheet 9 -Transporation Emissions
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Table 9-6: Summary of In-boundary On-road Transportation Emissions by Fuel Type & Greenhouse Gas
In Burlingame
T Gasoline Gasoline Gasoline Diesel Diesel Diesel Natural Gas | Natural Gas | Natural Gas
Jurisdiction . . .. . . .. .. .. .. .. ..
Emissions | Emissions | Emissions Emissions Emissions Emissions Emissions | Emissions | Emissions
(MT CO2) (MT CH4) (MT N20) (MT CO2) (MT CH4) (MT N20) (MT CO2) (MT CH4) (MT N20)
Burlingame 89,376 11.73 8.68 10,300 0.37 1.61 21.4 0.1 0.00
Table 9-7: IPCC AR5 Global Warming
CO02 CH4 N20
1 28 265

Table 9-8: Universal
MT / gram 0.000001
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Origin-Destination VMT Data Summary

Summary of Methodology Used
The origin-destination methodology is a methodology used for estimating VMT. The origin-destination
methodology was not used in the 2009 CAP or 2010 Inventory, but has been updated here for reasons

discussed in the "Transporation Emissions" sheet.

Table 10-1: 2005 Summary of Origin-Destination On-road Transportation VMT
2005 Data

2005 Annual
VMT

Jurisdiction 2005 Days In Year

Multiplier 2005 Daily VMT

Burlingame 638,019 221,392,593

Tom Buckley (tbuckley@bayareametro.gov) and Kearey Smith (ksmith@bayareametro.gov) at MTC provided
these VMT metrics. This dataset was also used in Plan Bay Area 2040. Multiplier based on CARB's GHG
inventory technical support document for LDA.

CARB Technical Support Document
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Plan Bay Area 2040 VMT Data

Sheet 11 - Plan Bay Area 2040 VMT Data
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Summary of Methodology Used

*100% from the "Entirely_Within" Column
*50% from the "Partiall_Within" Column
* 0% from the "Entirely_Outside" Column.

Data provided by Tom Buckley (tbuckley@bayareametro.gov) and Kearey Smith (ksmith@bayareametro.gov) at
MTC. VMT apportioned to Burlingame as follows:

Table 11-1: 2005 Raw Origin-Destination On-road Transportation VMT Data Supplied by MTC

Population_Segment persons model_run Entirely_Within  |Partially_Within |Entirely_Outside

Live in area-Works in area 2245]2005_05_YYY 4928 13913 1405
Live in area-Works out of area 11625{2005_05_YYY 5283 232198 63585
Live in area-Non-worker 15414(2005_05_YYY 10945 130054 19279
Live out of area-Works in area 20178]2005_05_YYY 3911 453013 146421
Live out of area-Works out of area 3186508|2005_05_YYY 1058 202633 77044392
Live out of area-Non-worker 3743013 2005£YYY 2271 187435 32921606

Table 11-2: Daily VMT
Summary

2005 Daily VMT

638019
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Summary of Methodology Used

Off-road emissions were calculated using the ARB Offroad2007 Model. The EPA NONROAD model was not used, as recommended in the ICLEI
Community GHG Protocol, because the ARB model is assumed to be more accurate for California communities. The model was run for the 2005 calendar
year, and for all of San Mateo County. Total county-wide emissions are summed below. Emissions are then allocated to each jurisdiction based on
population or the number of jobs, by emission type. For the full model data results, see the worksheet called "Transpo_Offroad data." This worksheet
includes a summary of the model's data and the allocation methodology for each type of emissions. The table below shows the total allocated emissions.

Table 12-1: Summary of Off-road Emissions in San Mateo County by Emissions Type

Type of Off-road CO2 Emissions Off-road N20 Emissions |Off-road CH4 Emissions Allocate Emissions to Jurisdiction by:
Off-road Emissions (tons CO2/day) (tons N20/day) (tons CH4/day) y:
Agricultural Equipment 28.2 0.000 0.006 Number of Jobs
SFO is located in unincorporated San Mateo County,
Airport Ground Support and the County owns and operates two general
Equipment 195 0.024 0.053 aviation airports: the San Carlos Airport and the Half
Moon Bay Airport. Thus, 100% of these emissions will
be allocated to San Mateo County.
Con§tructlon and Mining 453 5 0003 0.087
Equipment Number of Jobs
Entertainment Equipment 1.4 0 0.00016 Number of Jobs
Industrial Equipment 107.2 0.009 0.096 Number of Jobs
Lawn and Garden 33.4 0.026 0.066 .
Equipment Population
Light Commercial 74.9 0.013 0.041
Equipment Number of Jobs
Qil Drilling 0.53 0 0 Number of Jobs
Pleasure Craft 19.6 0.005 0.062 Population
Emissions will be evenly allocated to the following 12
jurisdictions with rail lines: Atherton, Belmont,
Rail yard Operations 0.019 0.000 0.000 Brisbane, Burlingame, Menlo Park, Millbrae,
Redwood City, San Bruno, San Carlos, San Mateo
(City), San Mateo (County), South San Francisco.
Recreational Equipment 4.3 0.006 0.037 Population
Transport Refrigeration
Units 424 0.001 0.019 Number of Jobs
Total: 960.1 0.09 0.47

Off-road emissions data from ARB Offroad2007 Model.
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Table 12-2: Summary of Total Off-road Emissions in Jurisdiction During 2005

Percent of Percent of Total Off- Total Off- | Total Off- | Total Off- | Total Off- | Total Off- Total Off-
Jurisdiction | Jurisdiction Total County | road CO2 road N20 | road CH4 | road CO2 | road N20 | road CH4 road
ey . Total County .. .. L. .. .. . L.
Jurisdiction | Population | Employment Population in Employment | Emissions | Emissions | Emissions | Emissions | Emissions | Emissions | Emissions
2005 2005 p. . in (tons CO2/ | (tons N20O / | (tons CH4 /| (MT CO2/ | (MT N20O/ | (MT CH4/ | (MT CO2e/
Jurisdiction s
Jurisdiction day) day) day) year) year) year) year)
Burlingame 28,300 22,430 4.0% 6.2% 46.2 0.0031 0.0220 15,311 1.0 7.3 15,788
County Total: 712,806 361,296 100.0% 100.0% 1,114 0.0806 0.3069 368,974 26.7 101.6 380,385

San Mateo population and employment aggregated using 2000 and 2010 census data:
http://www.bayareacensus.ca.gov/counties/SanMateoCounty.htm

Burlingame population and employment taken from 2010 Community GHG Inventory (page 10).

CO2

CH4

Table 12-3: IPCC 5AR Global Warming

N20

1

28

265

days / year

365

Table 12-4: Universal Conversion Factors

MT / short ton

0.907185
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San Mateo County: Offroad Emissions
Summary of Methodology Used

Offroad emissions were calculated using the ARB Offroad2007 Model. The EPA NONROAD model was not
used, as recommended in the ICLElI Community GHG Protocol, because the ARB model is assumed to be more
accurate for California communities. The model was run for the 2005 calendar year, and for all of San Mateo
County. Total county-wide emissions are summed below. Emissions are then allocated to each jurisdiction based
on population and jobs, by emission type. For the emission allocation results, see the worksheet called
"Transpo_Offroad totals."
Table 13-1: Summary of Off-road Emissions in San Mateo County by Emissions Type

Sum of CO2 Sum of N20
Type of Emissions Exhaust Exhaust Sum of CH4 Exhaust
Agricultural Equipment 28.1506 0.0003 0.0058
Airport Ground Support Equipment 194.6004 0.0239 0.0531
Construction and Mining Equipment 453.4767 0.0031 0.0870
Entertainment Equipment 1.4315 0.0000 0.0002
Industrial Equipment 107.1591 0.0095 0.0960
Lawn and Garden Equipment 33.3750 0.0259 0.0659
Light Commercial Equipment 74.9171 0.0129 0.0410
Oil Drilling 0.5267 0.0000 0.0001
Pleasure Craft 19.6035 0.0053 0.0620
Rail yard Operations 0.0193 0.0000 0.0000
Recreational Equipment 4.3475 0.0060 0.0373
Transport Refrigeration Units 42.4498 0.0006 0.0190
Logging Equipment 0.0000 0.0000 0.0000
Military Tactical Support Equip 0.0000 0.0000 0.0000
Dredging 0.0000 0.0000 0.0000
Other Portable Equipment 0.0000 0.0000 0.0000
Grand Total 960.06 0.09 0.47
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Summary: Landfills Emissions

Summary of Methodology Used
Currently, the only open landfill in San Mateo County is located in the unincorporated County area. Therefore, there is little change of double-counting
landfill emissions for the jurisdictions in San Mateo County, with the exception of the County of San Mateo. This section of the inventory includes

estimated GHG emissions from closed or otherwise inactive landfills in San Mateo County.

Sheet 14 - Landfill Emissions
Page 19

This analysis uses the methodologies in the Community GHG Protocol, Appendix E, in particular calculation method SW.1.1, which uses the California
FOD model. When data are not available to use calculation methodology SW.1.1, this analysis is based on methodologies in the Local Government
Operations Protocol. Some GHG emissions from landfills are also provided by the BAAQMD, but their methodologies differ from those in the LGOP and in
the Community GHG Protocol, so BAAQMD landfill emissions data are not used in this analysis.

Table 14-1: Included Landfill Emissions

. . Landfill Landfill
Landfill Name Julr-iasrcll(ijcletlilon Activity Opg::tt:;nal Owner Emissions (MT Emissions g;::::::: ozelzwnecmﬁ?;:ﬁggi:\;
CO2e) (MT CH4) 9
Burlingame Refuse | g noome | Solid Waste |y o City of 353.87 13 methgggglatigaﬁg ?nlt;,ﬁ\gcli:olo
Disposal Area 9 Disposal Site Burlingame ' 9y 9y

used in municipal inventories).
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Summary of Methodology Used
Emissions were calculated using equation SW.4.1 of the Community GHG Protocol, Appendix E (page 24), as well as emission factors from Table SW.5
from the same document. This equation and the emission factors used to calculate emissions are shown below. In general, waste disposal to the landfill
and the amount of Alternative Daily Cover is provided for each jurisdiction in the CalRecycle Disposal Reporting System database. Waste characterization
data from the California Waste Characterization Study of 2008 are used to determine what percentages of materials are in the disposed waste stream.
For Alternative Daily Cover, the waste characterization is provided in the CalRecycle Disposal Reporting System by jurisdiction. Tonnages of each waste
material disposed are summed, and then multiplied by emission factors in the Community GHG Protocol to determine total emissions from disposed

waste.

Sheet 15 - Solid Waste Disposal Emissions
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Disposed Waste

Table 15-1: Summary of Disposed Waste Emissions

Alternative Daily

Total Solid Waste

Jurisdiction Emissions Cover Emissions Disposal Emissions
(MT CO2e¢) (MT CO2e) (MT CO2e)
Burlingame 8,526 454 8,979

Table 15-2: Emission Factors for Solid Waste by Waste Type

Magazines/ Dimensional
Con:ugated Newspaper (MT| Office Paper (MT | Third Class Mail Food Scraps | Grass (MT Leaves (MT | Branches (MT Lumber (MT
Containers (MT (MT CH4 / wet | CH4/ wet CH4 | wet CH4 | wet
CH4 / wet short| CH4 / wet short | (MT CH4 / wet CH4 | wet
CH4 / wet short short ton of | shortton of | short ton of short ton of
ton of waste) ton of waste) short ton of short ton of
ton of waste) waste) waste) waste) waste)
waste) waste)
0.120 0.043 0.203 0.049 0.078 0.038 0.013 0.062 0.062

Emission Factors by waste type are from U.S. Community Protocol Table SW.5
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Table 15-3: Disposed Waste Emissions Calculation Assumptions
Equation
SW.4.1. Value
Variable
GWP ¢y = 28
M= see below for data sources regarding solid waste disposal
P= see below for data sources regarding waste characterization
EF= see box to the right showing Table SW.5
CE= 0.75
OX= 0.10
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Table 15-4: Waste Composition

Percentage

Waste Type (I;fis'::l):::::lsit: Percentage of Average ADC
the Landfill

Corrugated Containers 4.8%

Newspaper 1.3%

Office Paper 1.9%

m:igl;azmes/Thlrd Class 0.7%

Food Scraps 155% Varies by Jurisdiction. See Waste-ADC worksheet.

Grass 1.9%

Leaves 1.9%

Branches 0.60%

Dimensional Lumber 14.5%

Waste Characterization is based on the California 2008 Statewide Waste Characterization Study. Used Table 7 on page 24 showing the
composition of California's Overall Disposed Waste Stream.

Waste
Characterization

Study Source

Used the subcategory of "Uncoated Corrugated Cardboard" in the Waste Characterization Study for "Corrugated Containers" in the table above.

Used the subcategory of "Newspaper" in the Waste Characterization Study for "Newspaper" in the table above.

Used the subcategories of "White Ledger Paper" and "Other Office Paper" in the Waste Characterization Study for "Office Paper" in the table
above.

Used the subcategory of "Magazines and Catalogs "in the Waste Characterization Study for "Magazines/Third Class Mail" in the table above.

Used the subcategory of "Food" in the Waste Characterization Study for "Food Scraps" in the table above.

Used half of the subcategory of "Leaves and Grass" for "Grass" in the table above. The other half of the subcategory of "Leaves and Grass" was
assigned to "Leaves" in the table above. The subcategory of "Branches and Stumps" was also assigned to "Branches" in the table above.

Used the subcategory of "Lumber" for "Dimensional Lumber" in the table above.

ADC Waste Characterization: ADC waste characterization is also provided in the CalRecycle Disposal Reporting System, and is provided by
jurisdiction. The totals of ADC by waste type are shown on the "Waste-ADC" worksheet. It is assumed that 50% of the ADC category of "Green
Waste" is grass, and 50% of the "Green Waste" category is branches. The total tonnages of grass and branches from ADC is included n the Waste
Disposal Tonnages, Alternative Daily Cover table below.

CalRecycle Source
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Table 15-5: Waste Disposal and Alternative Daily Cover Tonnages by Waste Type

Total Total - Waste
_Total Waste Alternative Dlspos_al and_ Corrugated Newspaper | Office Paper MagazmeslT_hlr Food Scraps | Grass (short Leaves Branches Dimensional Grass (short| Branches
Disposal (short ) Alternative Daily Containers d Class Mail Lumber (short
Daily Cover (short tons) | (short tons) (short tons) tons) (short tons) | (short tons) tons) (short tons)
tons) Cover (short (short tons) (short tons) tons)
(short tons)
tons)
41,083 3,190 44,273 1,972 534 781 288 6,368 781 781 246 5,957 720 720

Waste disposal tonnages and ADC tonnages from CalRecycle Jurisdiction Disposal Reports. Detailed results below.

Table 15-6: Burlingame Waste Production and Destination

CalRecycle Source

Destination Facility SWISNo Qtr Instate | Transform | o o+ Ton | Total ADC | Total AlC
Ton Ton
Altamont Landfill & Resource Recv'ry| 01-AA-0009 26 95
Bakersfield Metropolitan (Bena) SLF| 15-AA-0273 2
Corinda Los Trancos Landfill ( Ox Mtn)| 41-AA-0002 39,035 1,440
Guadalupe Sanitary Landfill] 43-AN-0015 2 1
Hillside Class Il Disposal Site| 41-AA-0008 307
Keller Canyon Landfill] 07-AA-0032 51
Newby Island Sanitary Landfill] 43-AN-0003 44
Potrero Hills Landfill] 48-AA-0075 1,065 1,654
Recology Hay Road| 48-AA-0002 7
Recology Pacheco Pass| 43-AA-0004 10
Redwood Landfill] 21-AA-0001 8
Vasco Road Sanitary Landfill] 01-AA-0010 12
Zanker Material Processing Facility| 43-AN-0001 426
Zanker Road Class Il Landfill | 43-AN-0007 89
Yearly Totals: 41,083 3,191
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Table 7: Composition of California’s Overall Disposed Waste Stream

Est. Est. Est. Est.
Material Percent Tl Tens  Material Percent - Tons
Faper 17.3% 8,359,121 Other Organic 32.4% 12,888,039
Uncoated Cormugated Cardboard 48% 0.9% 1,805,857 Food 15.5% 1.8% 6,158,120
Paper Bags 0.4% 0.1% 155,848 Leaves and Grass 3.8% 0.7% 1,612,832
Mewspaper 1.3% 0.3% 458 960 Prunings and Trimmings 27% 15% 1,058 854
White Ledger Paper 0.7% 0.3% 250151 Branches and Stumps 0.6% 0.4% 245,830
Other Office Paper 1.2% 0.6% 472,147 Manures 0.1% 0.1% 20,373
Magazines and Catalogs 0.79% 0.2% 283,060 Textiles 22% 0.3% 826,814
Phone Books and Directories 0.1% 0.0% 24 140 Carpet 3.2% 2.0% 1,285 473
Other Miscellaneous Paper 3.0% 0.4%  1.202354 Remainder/Composite Organic 4.3% 0.5% 1,719,743
Remainder/Compaosite Paper 5.2% 0.7%  2.058.540
Inerts and Other 29 1% 11,577,768
Glass 1.4% 565,844 Caoncreta 1.2% 0.4% 483,387
Clear Glass Bottles and Containers 0.5% 0.1% 196,083 Asphalt Paving 0.3% 0.4% 120,834
Green Glass Bottles and Containers 0.2% 0.1% 78,491 Asphalt Roofing 28% 1.5% 1,121,845
Brown Glass Bottles and Containers 0.3% 0.1% 108,853 Lumber 14.5% 22% 5,765,482
Other Colored Glass Bottles and Containers 0.1% 0.0% 40,570 Gypsum Board 1.6% 0.7% 64251
Flat Glass 0.1% 0.1% 33,800 Rock, Scil and Fines 3.2% 1.1% 1,250,308
Remainder/Compaosite Glass 0.3% 0.1% 106.528 Remainder'Composite Inerts and Other 5.5% 1.3% 2,175,322
Metal 4.6% 1,809 684 Household Hazardous Waste (HHW) 0.3%. 120,752
Tin'Steel Cans 0.8% 0.1% 238,405 Paint 0.1% 0.1% 48,025
Major Abpliances 0.0% 0.1% 17.120 ‘ehicle and Equipment Fluids 0.0% 0.0% G424
Used Ol Filters 0.0% 0.0% 3.610 Used Qil 0.0% 0.0% 3438
Other Fermous 20% 0.4% 801,704 Batteries 0.0% 0.0% 18,082
Aluminum Cans 0.1% 0.0% 47,520 Remainder/Composite Household Hazardous 0.1% 0.1% 43873
Oither Non-Femous 0.2% 0.1% 84 2a8
Remainder/Compaosite Metal 1.6% 0.5% 618,747 Special Waste 39% 1,546 470
Ash 0.1% 0.1% 40,738
Electronics 0.5% 216,297 Treated Madical Waste 0.0% 0.0% 1]
Brown Goods 0.2% 0.1% 76.725 Bulky ltems 3.5% 1.2% 1,383,001
Computer-related Electronics 0.1% 0.1% 32,032 Tires 0.2% 0.1% 80,180
Other Small Consumer Electronics 0.1% 0.0% 34,588 Remainder/Composite Special Waste 0.1% 0.1% 52,483
\ideao Display Devices 0.2% 0.1% 72,053
Mixed Residue 0.8% 330,891
Plastic 9.6% 3,807,952 Mixed Residue 0.8% 02% 330,801
PETE Containers 0.5% 0.1% 100,644
HDPE Containers 0.4% 0.1% 157,770
Miscellaneous Plastic Containers 0.4% 0.1% 183,008
Plastic Trash Bags 0.8% 0.1% 381,987
Flastic Grocary and Other Merchandise Bags 0.3% 0.0% 123,405
Men-Bag Commercial and Industrial Packaging Film 0.5% 0.2% 184,883
Film Products 0.3% 0.2% 113,566
Other Film 1.4% 0.3% 554,002
Durable Plastic ltems 21% 0.4% 234,870 Totals 100.0% 39,722,818
Remainder/Compaosite Plastic 2.8% 0.7% 1,104,710 Sample Count 75

Confidence intervals calculated at the B0% confidence level. Percentages for material types may not total 100% due to rounding.
More detailed composition tables can be found in Appendix D: Expanded Statewide Waste Characterization Tables



Burlingame Community-wide
2005 Inventory

Sheet 15 - Solid Waste Disposal Emissions
Page 25

Table SW.5 CH, Yield for Solid Waste Components

Emissions Factor, EF;
Waste Component (mt CHs/wet short ton waste) Source
Mixed MSW™* 0.060 U.S. EPA AP-42
MNewspaper 0.043 WARM
Office Paper 0.203 WARM
Corrugated Containers 0.120 WARM
Magazines/Third-Class Mail 0.049 WARM
Food Scraps 0.078 WARM
Grass 0.038 WARM

Emissions Factor, EF;
Waste Component (mt CHs/wet short ton waste) Source
Leaves 0.013 WARM
Branches 0.062 WARM
Dimensional Lumber 0.062 WARM

unavailable

Model (WARM) 2006

* — Mixed MSW factor may be used for entire MSW waste stream if waste compaosition data is

U.S. EPA AP-42 — U.S. EPA Emission Factor Database, Chapter 2.4 Municipal Solid Waste Landfills (1998)
WARM —Documentation for Greenhouse Gas Emissions and Energy Factors Used in the Waste Reduction
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Equation SW.4.1 Methane Emissions
CH, Emissions = GWP;y, * (1- CE) = (1-0X) « M = Z P, = EF,
i

Where:

Term Description Value

CH4 emissions Community generated waste emissions from Result
waste M (mtCO,e)

GWPcha = CH, global warming potential

M = Total mass of waste entering landfill (wet short  User Input
ton)

P = Mass fraction of waste component i User Input

EF; = Emission factor for material i (mtCHa/wet short Table SW.5
ton)

CE = Default LFG Collection Efficiency No Collection, 0

Collection, 0.75
OX = Oxidation rate 0.10

Source: As developed by ICLEI staff and Solid Waste Technical Advisory Committee. Emissions factors
from U.S. EPA Municipal Solid Waste Publication (2008) available at
http://www.epa.gov/epawaste/nonhaz/municipal/pubs/msw2008data.pdf
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Sheet 16 - Solid Waste Disposal (ADC)

Alternative Daily Cover (ADC) waste tonnages and the waste characterization of ADC is provided in the CalRecycle Disposal Reporting System by

jurisdiction. Results are shown in this worksheet. ADC data is from CalRecycle Disposal Reporting System: Alternative Daily Cover by Jurisdiction of
Origin and Material Type.

Page 27

Table 16-1: ADC by ADC Type and Composition of ADC Green Waste

ADC by ADC Type Composition of ADC Green Waste
Jurisdiction sp;:jr::’ CcC&D ‘(’;v;es‘iz Sizri‘r:;t Compost | Mixed | Sludge | Tires Ash Other Total Per-lt;:::tla e Percentage Pe;:eArgzge
. ADC ADC ADC ADC ADC ADC ADC ADC 9 of ADC
of Origin ADC ADC ADC of ADC that Green
(short (short (short | (short | (short | (short | (short | (short . Green Waste
(short tons) (short | (short tons) tons) tons) tons) | tons) tons) tons) e that is Grass Waste that
tons) tons) tons) Waste is Stumps
Burlingame 0.0 207.1| 1,440.4 0.0 0.0 0.0 1,543.1 0.0 0.0 0.0 3,190.6 45% 23% 23%
ADC data is from CalRecycle Disposal Reporting System: Alternative Daily Cover by Jurisdiction of Origin and Material Type. %‘z‘:;gﬁ

Table 16-2: Composition of Green Waste

Percentage of Green
Waste that is Grass:

50%

Percentage of Green
Waste that is
Branches:

50%
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Summary: Wastewater Emissions

Summary of Methodoloqy Used

Wastewater Treatment Plant emissions are calculated based on the methodologies in the Community GHG Protocol, Appendix F - Wastewater and
Water Emissions Activities and Sources. The wastewater treatment emissions include methane and nitrous oxide, which are considered process
and fugitive emissions sources, as well as stationary sources. Process and fugitive emissions are calculated and typically included in the municipal
operations inventory of the city that contains the wastewater treatment plant; this inventory uses existing emissions information from the municipal
operations inventories for process and fugitive emissions, which use the calculation methodologies in the Local Government Operations Protocol.
These methodologies are very similar to those in the Community GHG Protocol, Appendix F.

The BAAQMD provides a list of stationary source emissions from wastewater treatment plants; these emissions are from stationary combustion
sources such as diesel turbines or generators, and are added to each plant's emissions total. If the combustion sources are known to be fired by
natural gas, they are excluded from this portion of the inventory to avoid double counting, since natural gas combustion sources are included in the
Energy sector of this inventory. The use of electricity at wastewater plants is also excluded from this sector to avoid double-counting, as electricity
use is also included in the Energy sector of this inventory.

In most cases, wastewater treatment plants serve more than one jurisdiction. Thus, emissions from each plant are allocated to the jurisdictions that
are served by each plant, using the population of the jurisdictions multiplied by the average emissions per capita of the plants. Reported GHG
emissions for all sources are available for some plants, but are not available for all plants in San Mateo County. To estimate the wastewater-related
emissions for each jurisdiction, the following methodology was used. The average emissions per capita, in metric tons CO2e/person is calculated for
the plants for which data are available, and this average emissions per capita rate is used to estimate the emissions associated with wastewater
treatment for the cities that are served or partially served by those plants. Emissions are estimated by multiplying each jurisdiction's population by
the average emissions per capita.

As noted above, data are not available for some of the treatment plants. For the cities served by these plants, a total average emissions per capita is
calculated for all the plants in San Mateo County that have reported GHG emissions data. This county wide average emissions per capita is used to
estimate emissions from wastewater treatment for the cities served by a plant or plants that do not have data available.

Table 17-1: Summary of Wastewater Treatment Emissions

Jurisdiction Population (2005) Apport(ll\c;ll;eg oEzr:;ssmns Notes on Methodology
. Used the average emission factor for the City of Burlingame
Burlingame 28,300 343 Wastewater Treatment Plant
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Table 17-2: Wastewater Treatment Plant Population Served, Emissions & Emissions per Capita
Wastewater Total Emissions Population Served by Per Capita Emissions (MT
Treatment Plant Plant CO2e/person)
Burlingame
Wastewater 437 36,000 0.0121
Treatment Plant

Source: See Municipal Operations Inventory for estimated emissions assciated with Burlingame WWTP process and
digester.

Table 17-3: Detailed Methodology Explanation of Wastewater Treatment Plant Emissions Calculations

Wastewater
Treatment Plant Notes on Methodology
The 2010 Community GHG Inventory used data from the 2010 Burlingame Municipal GHG Inventory for process + fugitive
Burlingame emissions and data from BAAQMD for stationary emissions. Process emissions, fugitive emissions, and population served
Wastewater data was gathered by Sigalle Michael of Burlingame (smichael@burlingame.org) and provided by William Toci
Treatment Plant (william.toci@veolia.com).
Burlingame population taken from 2010 Community GHG Inventory (page 10).
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Summary of Methodology Used

Data was provided by Sukarn Claire at the BAAQMD (SClaire@baagmd.gov). Ms. Claire noted: "We are providing
the 2005 emissions information that is readily available in our database for historical years. The Air District
prepared its very first point source GHG emissions inventory for the year 2007. So, emissions for year 2005
(historical year) are estimated emissions data."

Table 18-1: Wastewater Treatment Emissions from Combustion Sources

Total Non-
. . biogenic
Plant No. Name Address City Zip Code Emissions (MT
CO2e)
City of Burlingame, Waste 1103 Airport .
1351 Water Treatment Plant Boulevard Burlingame 94010 6
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Summary: Water Emissions

Summary of Methodoloqy Used

As per the Community GHG Protocol, this inventory includes energy-related emissions associated with water
delivery and treatment. Some of these emissions may occur within the community boundaries; as explained in the
Community GHG Protocol, there is risk of some double-counting in this emissions sector.

Water emissions are based on the total estimated embedded electricity use associated with each jurisdiction's
water use. See the worksheet called "Water" for calculations to determine jurisdictional water use and associated
embedded electricity use. All embedded electricity related to water use is assumed to come from PG&E, since
most water is sourced from areas within the PG&E service area. The emissions are calculated using the PG&E
emission factor for CO2 and state grid-average emission factors for CH4 and N20O. For more explanation of the
CH4 and N20 emission factors, see the worksheet called "Other Energy Emission Factors."

Table 19-1: Summary of Water Embedded Electricity Use & Emissions

Embedded Energy Total Emissions from

Jurisdiction Usage in Water Electricity Use
Consumed (kWh) (MTCO2e)
Burlingame 6,157,550 1,376

Table 19-2: PG&E Electricity Emission Factors

CO2 Emission Factor | CH4 Emission Factor | N20 Emission Factor

(Ibs CO2/kWh) (lbs CH4/GWh) (Ibs N20O/GWh)
0.49 32.63 10.89

Table 19-3: IPCC SAR Global Warming Potentials

CO02 CH4 N20

1 28 265
Table 19-4: Universal Conversion Factors
GWh / kWh 0.000001
MT / Ib. 0.000454
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Summary: Water Treatment and Delivery Emissions

Summary of Methodology Used

As per the Community GHG Protocol, this inventory includes energy-related emissions associated with water
delivery and treatment. Some of these emissions may occur within the community boundaries; as explained in
the Community GHG Protocol, there is risk of some double-counting in this emissions sector.

The water consumption data used for this inventory was obtained from the Burlingame 2005 Urban Water
Management Plan, dated 11/30/2005. The water use factor used is gross, million gallons per capita per day,
which includes both residential and nonresidential water usage. Once the water use for the jurisdiction is
estimated, the total water use is multiplied by an energy emissions factor to estimate the energy usage
associated with water extraction, treatment, and delivery.

Table 20-1: Summary of Water Use & Water Embedded Electricity Use

Jurisdiction Water Use Embedded Energy Usage in Water
(gallyear) Consumed (kWh)
Burlingame 1,759,300,000 6,157,550

Table 20-2: Water Use by Water Delivery Agency
Historic Total

Water Agency Water Demand - Jurisdictions Served
2005 (gal/day)
Burlingame 4,820,000.00 Burlingame

Urban Water Management Plan: Historic Total Water Demand for the
City of Burlingame Service Area (Table 6; page 92 of PDF) Urban Water Management Plan
Table 20-3: Water Assumptions Used

Days per Year 365

Emissions Factor for Water Consumed 3500

(kWh / million gal)

Emissions Factor for Water Consumed
(kWh / gal)

Note: The emissions factor for water consumed is taken from the CEC
2006 report "Refining estimates of Water-Related Energy Use in
California". The emissions factor for Northern California was used. CEC Source
The 3500 summed total accounts for 2117 kWhr/MG for water supply,
111 kWhr/MG for treatment, and 1272 kWhr/MG for distributon.

0.003500
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City of Burlingame: Community-wide GHG Inventory (2015)

Original spreadsheet developed by DNV GL under contract with the County of San Mateo
Modifications and updates made by MIG, Inc. in 2019 for the City's 2030 Climate Action Plan Update
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Introduction to the 2015 Community-wide Greenhouse Gas Inventory

This workbook serves to document the calculations associated with the 2015 community-wide
greenhouse gas inventory completed for the City of Burlingame. The intial spreadsheet was
developed by DNV GL under contract with the County of San Mateo as part of the Regionally
Integrated Climate Action Planning Suite (RICAPS). The workbook was updated in 2019 by
MIG, Inc. to reflect new data sources and GWPs as part of the City's Climate Action Plan
Update. This workbook includes raw data, assumptions, and calculations for each of the
following sources of community-wide GHG emissions:

1. Energy - natural gas, electricity, and stationary sources

2. Transportation - on-road vehicles, off-road vehicles, passenger rail, and freight rail)
3. Solid Waste - landfills and waste generation within the community

4. Wastewater treatment

5. Energy associated with Water extraction, treatment, and delivery

Version: August 29, 2019

Contents:
Sheet 1 Executive Summary: All GHG Emissions
Sheet 2 Summary: Energy Emissions
Sheet 3 Summary: Electricity and Natual Gas Use Data
Sheet 4 Direct Access Electricity Usage
Sheet 5 Additional Electricity Emission Factors
Sheet 6 PG&E Electricity and Natural Gas Useage Data
Sheet 7 PG&E Emission Factors and Other Information
Sheet 8 BAAQMD Stationary Sources
Sheet 9 Summary: Transporation Emissions
Sheet 10 Origin-Destination VMT Data Summary
Sheet 11 Plan Bay Area 2040 VMT Data
Sheet 12 Summary: Caltrain Diesel Emissions
Sheet 13 Summary: Frieght Train Emissions
Sheet 14 Summary: Off-road Emissions
Sheet 15 San Mateo County: Off-road Emissions
Sheet 16 Summary: Landfill Emissions
Sheet 17 Summary: Waste - Disposal Emissions
Sheet 18 Waste - Disposal Data (ADC)
Sheet 19 Summary: Wastewater Emissions
Sheet 20 Wastewater Treatment Emissions from Combustion Sources
Sheet 21 Summary: Water Emissions
Sheet 22 Summary: Water Treatment and Delivery Emissions
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Executive Summary: All GHG Emissions

Overall Emissions Summary: 2015 (MT CO2e¢)
Transportation Solid Waste Wastewater = Water Total

Jurisdiction
Burlingame 105,924 129,041 6,321 497 707 242 489

Emissions Summary by Sector: 2015 (MT CO2e)

Sector Source 2015
Electricity 11,343
Residential Energy Natural Gas 26,906
Energy Commercial/Industrial Electricity 29,478
Energy Natural Gas 29,353
Direct Access Electricity 8,837
Stationary Sources Multiple Fuels 6
On-Road Vehicle Travel 102,465
Off-Road
Transportation | Off-Road Equipment Equipment 24,105
(Residential) (Residential)
Rail CalTrain 2,471
Landfilled Waste 5,773
Solid Waste | Solid Waste Disposal ADC 271
Solid Waste Landfills Landfills 277
Wastewater Wastewater Treatment 497
Water Water Use 707
Annual Emissions Total| 242,489.3
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Burlingame Community-wide
2015 Inventory

Summary: Energy Emissions

Summary of Methodology Used

This worksheet shows a summary of the emissions from electricity and natural gas usage. The emissions from
electricity and natural gas were calculated based on guidance in the Community GHG Protocol, Appendix C: Built
Environment Activities and Sources. Emissions from stationary combustion of natural gas were calculated based
on method BE1.1, and emissions from electricity were calculated based on method BE.2.2. Emission factors are

explained on the worksheets called "Other Energy Emission Factors" and "PG&E Emission Factors".

Table 2-1: Summary of Electricity and Natural Gas Emissions (PG&E and Direct Access)

Table 2-3: Natural Gas E

mission Factors
CH4 Emission

CO2 Emission Factor Factor N20 Emission
(kg/MMBtu) (kg/MMBtu) Factor (kg/MMBtu)
53.02000 0.00500 0.00010

CcOo2

Table 2-4: IPCC AR5 Global Warming Potentials

CH4

N20

1

28

265

Table 2-5: Universal Conversion

MT / Ib. 0.00045
GWh / kWh 0.0000010
MMBTU / therm 10.00
MT / kg 0.0010

P.G&E. PGst No.n- Direct Access | Residential |Non-residential
Residential Residential . .
C e . . . . Electricity Natural Gas Natural Gas
Jurisdiction Electricity Electricity c L .
Emissions Emissions (MT Emissions Emissions | Emissions (MT
(MT CO2e) CO2e) (MT CO2e) (MT CO2e) CO2e)
Burlingame 11,343 29,478 8,837 26,906 29,353
Table 2-2: Electricity Emission Factors
CO2 Emission . N20O Emission
. CH4 Emission
Electricity Type Factor Factor (Ibs/GWh) Factor
(Ibs/kWh) (Ibs/GWh)
PG&E Electricity 0.4045 70.66 8.41
Direct Access Electricity 0.620 70.66 8.41
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Sheet 3 - Electricty and Natural Gas Use Data
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The following table shows the summary of electricity and natural gas consumption from utility-supplied energy (provided by PG&E), as well as Direct Access
electricity that was not purchased from PG&E. The total Direct Access electricity consumption in the County was provided by the California Energy
Commission. Total countywide PG&E-supplied non-residential electricity was added to total county-wide Direct Access electricity to determine total
countywide electricity consumption in the commercial and industrial sectors. Next, a ratio of Direct Access electricity to total PG&E-supplied non-residential
electricity was found. This ratio was used to estimate total Direct Access electricity for each jurisdiction. See the worksheet called "Energy - Direct Access"
for the Direct Access calculations. Also, according to PG&E representatives, all natural gas usage, regardless of whether it was purchased from PG&E or

not, is included in the PG&E totals for natural gas.

Table 3-1: Summary of Electricity and Natural Gas Use (PG&E and Direct Access

PG&E

PG&E Total PG&E Residential PG&;‘E Nc.m- Direct Access PG&E Total Residential PG8le Nc.m-
C . . . residential . . Natural Gas residential
Jurisdiction Electricity Use Electricity Use . Electricity Use Natural Gas
Electricity Use Use Natural Gas Use
(kWh) (kwh) (kWh) (kwh) (Therms) Use (Therms)
(Therms)
Burlingame 220,193,089 61,186,049 159,007,040 31,201,861 10,577,760 5,058,785 5,518,975
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Direct Access Electricity Usage

Summary of Methodology Used

Sheet 4 - Energy: Direct Access

This worksheet was used to estimate the consumption of Direct Access electricity in each jurisdiction in San Mateo County. The total county-wide PG&E
electricity use in the non-residential sector and total Direct Access electricity consumption in the County, provided by the California Energy Commission,
was used in these calculations. The PG&E non-residential data does not include Direct Access customers. Jurisdiction-specific data are not available from
the California Energy Commission. As a result, county-wide data was used to estimate jurisdiction-specific Direct Access electricity consumption. Total
county-wide PG&E-supplied non-residential electricity use was added to total county-wide Direct Access electricity use to determine total county-wide
electricity use in the non-residential sector. Next, a ratio of Direct Access electricity to total PG&E-supplied commercial/industrial electricity was calculated.
This ratio was used to estimate total Direct Access electricity for each jurisdiction.

Page 4

Table 4-1: Summary of County Electricity Use: PG&E vs. Direct Access

PG&E Direct Access Total

County Sector Year Electricity Use TZ(:;TTJ'::I::; Electricity Use T:i;ﬁjri:li(:; Electricity Use

(Million kWh) Electricity Use (Million kWh) Electricity Use (Million kWh)

San Mateo County Residential 2015 1,436.89 37.73% - 1,437
San Mateo County Non-Residential 2015 2,371.67 62.27% 465.39 100.00% 2,837
Electricity Use (Million kWh): 3,808.6 465.4 4,274
Percent of Total Utility + Direct Access Electricity Use: 89.1% 10.9% 100%
Percent of Residential Utility + Direct Access Electricity Use: 100% 0% 100%
Percent of Non-residential Utility + Direct Access Electricity Use: 83.60% 16.40% 100%

Total Direct Access electricity consumption for San Mateo County was estimated at 465,391,151 kWh and was provided by the California Energy
Commission. Contact: Steven Mac, Steven.Mac@energy.ca.gov

Table 4-2: Calculating Ratio of Direct Access Electricity: PG&E Non-

residential Electricity at County Level

PG&E Electricity

Ratio of Direct
Access Electricity:

Estimated
Direct Access

Sector Use (Million kWh) PG&E Non- Electricity Use
residential (Million KWh)
Electricity
Residential 1,437 - -
Non-Residential 2,372 19.62% 465.39
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Table 4-3: Direct Access Electricity Use at City Level

Annual Commercial

Annual Direct

Jurisdiction and Industrial kWh
from PG&E Access kWh
Burlingame 159,007,040 31,201,861

Sheet 4 - Energy: Direct Access
Page 5
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Additional Electricity Emission Factors
Summary of Methodology Used

Electricity emission factors for CH4 and N20O emissions from all electricity, and for CO2 from Direct Access
electricity are calculated on this worksheet. This methodology uses the total electricity-related GHG emissions in
Callifornia, (reported by the California Air Resources Board) divided by the total electricity consumption in
California (reported by the California Energy Commission), to find appropriate emission factors. This methodology
was also used to calculate emission factors for the 2005 baseline inventory. The CO2 emission factor for PG&E-
delivered electricity is provided separately by PG&E, and is not calculated in this worksheet. See the worksheet
called "PG&E Emission Factors" for that emission factor.

Table 5-1: Total Electricity-Related GHG Emissions in California (CARB)

Type of Electricity Emissions (MT CO2) Iiﬁ'lrsg::)s Tﬁ_:_s:'; 87
Imported Electricity: 33,599,221 1,029 377
Generated Electricity: 49,499,244 8,439 750
Totals: 83,098,465 9,468 1,127
Emissions data in table above is from CARB Greenhouse Gas Emissions Inventory -
Query Tool for years 2000 - 2015 (10th Edition). CARB Source
Note: 2010 inventory used 6th edition of same tool (slightly different numbers)

Table 5-2: Total Electricity Consumption in California

Total Annual State Electricity
Consumption (GWh):

Data on consumption from the CEC, Total
System Power in Gigawatt Hours.

295,405

CEC Source

Table 5-3: Direct Access Electricity Emission Factors

Emission Factor CO2 CH4 N20
MT / GWh 281.3 0.03 0.0038
Lbs / GWh 620,168 70.66 8.4
Lbs / kWh 0.6 0.00007 0.0000084

Table 5-4: Universal Conversion Factors
MT / Ib. 0.00045
kWh / GWh 0.0000010



https://www.arb.ca.gov/app/ghg/2000_2015/ghg_sector.php
http://www.energy.ca.gov/almanac/electricity_data/system_power/2015_total_system_power.html

Burlingame Community-wide

2015 Inventory

PGA&E Electricity and Natural Gas Usage Data

Summary of Methodology Used
Utility-supplied electricity and natural gas consumption was provided by PG&E in the format shown below. Emissions associated with energy consumption

are calculated on the "Energy Emissions" worksheet.

Sheet 6 - PGE: Energy
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Table 6-1: PG&E Electricity and Natural Gas Consumption by Sector: 2015

Residential

Total Natural

Residential

Non-residential

City Toﬁ‘;::i;;::;:'ty Electricity Use Elg:::;;ﬁeslﬁeen(tll(z\llh) Gas Use Natural Gas Use Natural Gas Use
(kWh) y (Therms) (Therms) (Therms)
Burlingame 220,193,089 61,186,049 159,007,040 10,577,760 5,058,785 5,518,975
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PG&E Emission Factors and Other Information
Summary of Methodology Used

natural gas emission factors are also provided.

Sheet 7 - PGE: Emission Factors

PG&E-specific emission factors for CO2 emissions from electricity are provided in this worksheet. Standard

Page 8

Table 7-1: PG&E Electricity & Natural Gas Emission Factors

PG&E Electricity Emission Factor
(Ibs CO2/kWh)

Natural Gas Emission Factor

(lbs CO2 / therm)

0.4045

11.70

PG&E electricity emission factor is from The Climate Registry. Once logged in, find
PG&E under the "Member Name" drop-down menu and select the appropriate "Emission

PG&E.

Year" from the drop-down menu. Select and download the "EPS Protocol Report." The TCR Source
electricity emissions factors can be found at the bottom of the "Additional Optional

Information” tab. The "delivered electricity CO2 emission factor" is the relevant number.

The natural gas emission factor is a universal emission factor that is not specific to N/A



http://tcrreports.org/reportingpage/frmLILogin.aspx
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BAAQMD Stationary Sources

Summary of Methodology Used

Total stationary source emissions were provided by the Bay Area Air Quality Management District. Facilities only report total biogenic and non-biogenic
emissions, in MTCO2e; this data does not include raw fuel use. Total non-biogenic emissions were summed for each jurisdiction. However, stationary
source emissions from wastewater treatment plants were subtracted from the total stationary source emissions to avoid double counting, since the
wastewater treatment emissions are included in the wastewater sector of this inventory. Emissions from landfills are also subtracted from the stationary
source totals in this section to avoid double counting, since those emissions are included in the landfill sector of this inventory.

Table 8-1: Summary of Stationary Source Emissions
Stationary Source Emissions

Jurisdiction (MT CO2e) Source of Emissions
Burlingame 31,967.0 All Emissions in City
Burlingame 6.1 City-owned Emissions Only

Table 8-2: Exc

luded Stationary Source Emissions by Plant

Non-Bi ic Emissi Bi ic Emissi MT
Plant # Plant Name Plant Address City on-Biogenic Emissions | Biogenic Emissions (

(MT CO2e) CO2e)
1351 Burlingame, Waste Water Treatment Plant 1103 Airport Boulevard Burlingame 196.94 2,029.09
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Table 8-3: Included Stationary Source Emissions by Plant

Plant # Plant Name Plant Address City Non-Biogenic Emissions Biogenic Emissions (MT
(MT CO2e) CO2e)
1632 Guittard Chocolate Company 10 Guittard Road Burlingame 121.79
2227 Mills Peninsula Medical Center 1501 Trousdale Drive Burlingame 31,491.78
3812 Putnam Mazda 3 California Drive Burlingame 0.02
9867 Burlingame Collision Repair Center 123 California Drive Burlingame 6.75
10175 DeVincenzi Metal Products 1655 Rollins Road Burlingame 97.33
11020 San Mateo County Office of Education 1800 Rollins Road Burlingame 6.88
13079 City of Burlingame 1079 Rollins Road Burlingame 3.30
13325 Embassy Suites Hotel 150 Anza Boulevard Burlingame 1.10
13454 Pacific Bell 1480 Burlingame Avenue Burlingame 5.25
14464 City of Burlingame 399 Rollins Road Burlingame 0.04
14467 City of Burlingame 2817 Rivera Drive Burlingame 0.61
14468 City of Burlingame 425 Carolan Avenue Burlingame 0.14
14469 City of Burlingame 710 Airport Boulevard Burlingame 0.12
14470 City of Burlingame 842 Cowan Road Burlingame 0.20
14472 City of Burlingame 1111 Trousdale Drive Burlingame 0.10
14474 City of Burlingame 501 Primrose Road Burlingame 0.1
14476 City of Burlingame 1740 Rollins Road Burlingame 0.20
14850 City of Burlingame Public Works Department California St & Grove St Burlingame 0.15
14910 Putnam Automotive 50 California Drive Burlingame 0.02
14911 Putnam Automotive 198 California Drive Burlingame 0.10
15280 Alexandria Real Estate Equities Inc 863 Mitten Burlingame 1.61
15703 City of Burlingame 1361 N Carolan Avenue Burlingame 0.91
16377 City of Burlingame, Hyatt Pump Station 1301 Bayshore Boulevard Burlingame 0.08
16542 \-Bay Park Plaza LP,a Delaware Limited Prtnrs| 555 Airport Boulevard Burlingame 0.21
16543 \-Bay Park Plaza LP,a Delaware Limited Prtnrs| 577 Airport Boulevard Burlingame 0.47
16626 Anza Park & Sky 615 Airport Boulevard Burlingame 0.12
16705 Hilton San Francisco Airport Hotel 600 Airport Boulevard Burlingame 1.42
16844 SPRINT 1 Adrian Court Burlingame 83.08
17695 Virgin America 555 Airport Boulevard Burlingame 2.03
17719 Sisters of Mercy 2300 Adeline Drive Burlingame 0.53
18537 City of Burlingame Trousdale Drive Burlingame 0.16
18931 Verizon Wireless (Ecr Trousdale) 1801 Murchison Drive Burlingame 0.75
19544 Alexandria Real Estate Equities, Inc 863A Mitten Road Burlingame 0.40
19643 AMR West Burlingame 1510 Rollins Road Burlingame 0.30
20064 CA-One Bay Plaza LP 1350 Old Bayshore Hwy Burlingame 0.90
20512 ECC (Environmental Chemical Corp ) 1240 Bayshore Highway Burlingame 0.58
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20652 Peninsula Humane Society and SPCA 1450 Rollins Road Burlingame 0.20
21124 ARE-819/863 Mitten Road, LLC 866 Malcom Road, Ste 110 Burlingame 0.59
21169 CalBay 1009 Rollins Road Burlingame 0.02
21393 5 Fifteen Auto Body 1221 Rollins Road Burlingame 13.22
21473 Alvins of San Francisco 389 Beach Road Burlingame 72.53
22057 Burlingame Long Term Care Center 1100 Trousdale Drive Burlingame 1.83
22369 Chilton Auto Body (South) 925 Bayswater Street Burlingame 46.88
22604 Bay Area Vein & Vascular Center 1850 El Camino Real Burlingame 2.18
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Summary of Methodology Used

Transportation emissions are summarized in this worksheet. Transportation emissions in Burlingame are based on the destination-origin method using
the same MTC dataset from Plan Bay Area 2040 (PBA 2040). Calculations provided are done separately for gasoline fuel usage & VMT, as well as diesel
fuel usage & VMT. the VMT fuel mix is used to determine the portion of VMT that is gasoline, diesel, and electric. Average fuel efficiencies are then
applied to estimate the gasoline and diesel fuel consumption. CO2 emission factors are applied to the estimated fuel consumption to calculate CO2
emissions, and CH4 and N20O emission factars are applied to VMT to calculate CH4 and N20O emissions. This methodology has been updated since the

2009 CAP and 2010 Inventory based on two factors:

1) The ICLEI U.S. Community Protocol (July 2013) provides that preference is given to the origin-destination method (using a demand-based allocation
model) of vehicle trips by community members, as opposed to emissions from vehicles driving inside the community boundary (page 9); and
2) Recommendation from the BAAQMD.

Table 9-1: Summary of Origin Destination On-road Transportation
Annual VMT Emissions in City

e Gasoline Diesel Natural Gas Total
Jurisdiction .. .. ., . .
Emissions Emissions | Emissions Emissions
(MT CO2¢) | (MT CO2¢) | (MT CO2¢) (MT CO2e)
Burlingame 91,481 10,885 99 102,465

Gas

oline

Table 9-2: Emission Factors for On-road Transportation Fuels
Diesel

Natural Gas

Emissions
(grams/mile)

Greenhouse Emissions
Gas (grams/gallon)
cO02 8,595
CH4
N20

0.024557273

Emission Factors derived from the EMFAC model, specifically using EMFAC2017 (v1.0.2).

Emissions

(grams/gallon)

10,179

Emissions
(grams/mile)

Emissions
(grams/gallon)

0.026694083

7848.654391

Emissions
(grams/mile)

4.163352435

0.730993021
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Table 9-3: On-road VMT Attributable to Gasoline vs.

Diesel Vehicles

Percent of Total Percent of Percent of Percent of
VMT Total VMT Total VMT Total VMT
Attributable to . Attributable | Attributable to
) Attributable to .
Gasoline Diesel Vehicles to Electric Natural Gas
Vehicles Vehicles Vehicles
95.30% 3.95% 0.73% 0.01%

Percent of VMT attributable to gasoline, diesel, and nautral gas vehicles
derived from the EMFAC model, specifically using EMFAC2017 (v1.0.2).

Table 9-4: On-road Fuel Efficiencies of

Gasoline, Diesel, and Natural Gas

Vehicles
Natural Gas
Gasoline Diesel Rnlﬁzlsc:'-*eesr
Vehicles Miles Vehicles Diesel
Per Gallon Miles Per Gallon
(MPG) Gallon (MPG) Equivalent
(Mi/DGE)
23.13 9.81 2.19

MPG of gasoline and diesel vehicles are based on the
EMFAC model, specifically EMFAC2017 (v1.0.2).

Table 9-5: Summary of Origin-Destination On-road Transportation VMT & Fuel Consumption by Fuel

In Burlingame

Gallons of Fuel Consumed

Gasoline Fuel| Diesel Fuel Natural Gas
Jurisdiction . . Natural Gas . . Fuel
Gasoline VMT | Diesel VMT Consumption | Consumption .
VMT (gal) (gal) Consumption
g 9 (Mi/DGE)
Burlingame 242,818,630 | 10,064,361 25,479 10,497,995 1,025,929 11,634

Sheet 9 - Transportation Emissions




Burlingame Community-wide
2015 Inventory

Sheet 9 - Transportation Emissions

Page 14

Table 9-6: Summary of In-boundary On-road Transportation Emissions by Fuel Type & Greenhouse Gas
In Burlingame
Natural Natural
e re g Gasoline Gasoline Gasoline Diesel Diesel Diesel Natural Gas Gas
Jurisdiction .. .. .. .. . . L. Gas ..
Emissions Emissions | Emissions Emissions Emissions Emissions Emissions Emissions Emission
(MT CO2) (MT CH4) (MT N20) (MT CO2) (MT CH4) (MT N20) (MT CO2) s
(MT CH4)
(MT N20)
Burlingame 90,226 5.96 411 10,443 0.27 1.64 91.3 0.1 0.02

Table 9-7: IPCC AR5 Global Warming
N20

c02 CH4
1 28 265
Table 9-8: Universal
MT / gram 0.000001
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Origin-Destination VMT Data Summary

Summary of Methodology Used

The origin-destination methodology is a methodology used for estimating VMT. The origin-destination
methodology was not used in the 2009 CAP or 2010 Inventory, but has been updated here for reasons
discussed in the "Transporation Emissions" sheet.

Table 10-1: 2015 Summary of Origin-Destination On-road Transportation VMT
2015 Data

2015 Daily VMT

2015 Annual
VMT

Jurisdiction 2015 Days In Year

Multiplier

Burlingame 734,277 254,793,946

Tom Buckley (tbuckley@bayareametro.gov) and Kearey Smith (ksmith@bayareametro.gov) at MTC provided these VMT metrics. This
dataset was also used in Plan Bay Area 2040. Multiplier based on CARB's GHG inventory rechnical support document for LDA

(conservative).

CARB Technical Support Document



https://www.arb.ca.gov/cc/inventory/doc/methods_00-12/ghg_inventory_00-12_technical_support_document.pdf
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Plan Bay Area 2040 VMT Data

Summary of Methodoloqy Used

Data provided by Tom Buckley (tbuckley@bayareametro.gov) and Kearey Smith (ksmith@bayareametro.gov) at MTC. VMT apportioned to Burlingame as
follows:

*100% from the "Entirely_Within" Column
*50% from the "Partiall_Within" Column
* 0% from the "Entirely_Outside" Column.

Table 11-1: 2015 Raw Origin-Destination On-road Transportation VMT Data Supplied by MTC

Population_Segment persons model_run Entirely_Within Partially_Within Entirely_Outside

Live in area-Works in area 2852]2015_06_YYY 6321 16899 1770
Live in area-Works out of area 12214(2015_06_YYY 6628 227621 60676
Live in area-Non-worker 15012(2015_06_YYY 11838 117307 16932
Live out of area-Works in area 30446]2015_06_YYY 6039 642452 208988
Live out of area-Works out of area 3973450|2015_06_YYY 1546 233206 85764160
Live out of area-Non-worker 3536548 2015&YYY 2382 161560 28014216

Table 11-2: Daily VMT Summary

2015 Daily VMT

734276.5
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Summary: Caltrain Diesel Emissions
Summary of Methodology Used

Caltrain is a commuter rail service that operates on diesel fuel, and runs from Gilroy to San Jose to San Francisco. Caltrain passes through 12
jurisdictions in San Mateo County on the portion of the rail line that goes from San Jose to San Francisco; of these 12 jurisdictions, 11 of them have one
or more Caltrain stations. Caltrain track passes through portions of unincorporated San Mateo County, but these portions of the Caltrain track do not have
a station. However, the portion that runs from Gilroy to San Jose only includes limited operations. Thus, this analysis includes a weighting of the total
track-miles in San Mateo County based on the number of trains that operate between Gilroy and San Jose, as well as the number of trains that operate
from San Jose to San Francisco. (The methodology for this weighting, or attribution, in consistent with equation TR.4.D.1 in the Community GHG
Protocol, Appendix D.) The overall methodology used to calculate Caltrain diesel emissions is from the ICLEI Community GHG Protocol, Appendix D,
Transportation. Specifically, sections TR.4.A and TR.4.B and equations TR.4.A.2 and TR.4.B.2. As directed in the ICLEl Community GHG Protocol,
emission factors for diesel fuel use in locomotives were taken from Chapter 13 of The Climate Registry's General Reporting Protocol.

Total diesel fuel usage by Caltrain was found in the 2015 National Transit Database, and then is allocated to each of the San Mateo County jurisdictions
based the weighted track distance in San Mateo County, and also based on the estimated track mileage in each jurisdiction. The track mileage in each
jurisdiction was estimated using maps of each jurisdiction. Emission factors for diesel fuel combustion were used to calculate emissions in each
jurisdiction. Caltrain also reported gasoline and diesel use in buses for 2015 in the National Transit Database, but this fuel consumption and associated
emissions are not calculated in this worksheet, but instead are included in the on-road vehicle emissions included elsewhere in this inventory.
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Table 12-1: Key Caltrain Assumptions

Gilroy portion of Caltrain System (weighted track miles)

Data Description Data
Total Length of Track in Caltrain System (track miles) 77.00
Total Annual Diesel Fuel C(c;r;sl)umptlon in Caltrain System 4.335,189
CO2 Diesel Emission Factor (MT CO2 / gal) 0.01
CH4 Diesel Emission Factor (MT CH4 / gal) 0.0000008
N20 Diesel Emission Factor (MT N20O / gal) 0.0000003
Total Annual Diesel Emissions in Caltrain System (MT
44,658
CO2e)
Trains per year in 25-mile San Jose to Gilroy portion of
. . 1,560
Caltrain System (trains / year)
Trains per year in 51-mile San Francisco to San Jose 41610
portion of Caltrain System (trains / year) ’
Weighted total length of track in Caltrain system
accounting for reduced service along 25-mile San Jose to 51.94

Assessment and EIR (p. 1-3).

Total Length of Track in Caltrain System (track miles) is from Caltrain's Final Environmental

Default Emission Factors and standard GWPs.

CO2, CH4 and N20 diesel emission factors are from The Climate Registry General Reporting Protocol,

The total annual diesel fuel consumption in Caltrain system is from the
National Transit Database (Energy Consumption table).

National Transit Database

Source

Table 12-2: Caltrain Track Length, Fuel Use and Emissions

Sheet 12 - Caltrain Emissions
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. Track Length in Ratl_o o_f T_rack Ler_19th n Caltrain Caltrain
. Track Length in e e e Jurisdiction / Weighted .. .
Jurisdiction g e Jurisdiction . Emissions | Diesel Fuel
Jurisdiction (Meters) (Miles) Total Length of Track in (MT CO2e) Use (gal)
Caltrain System 9
Burlingame 4,625 2.9 0.06 2,471 239,879

Track distances in meters found using Google Maps estimates.

Cco2

CH4

Table 12-3: IPCC 5AR Global Warming Potentials

N20

1

28

265



https://www.transit.dot.gov/ntd/data-product/2015-fuel-and-energy
https://www.transit.dot.gov/ntd/data-product/2015-fuel-and-energy

Burlingame Community-wide Sheet 12 - Caltrain Emissions
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Table 12-4: Universal Conversion Factors

miles / meter 0.0006214
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Summary: Freight Train Emissions
Summary of Methodology Used

The methodology for estimating freight train emissions is taken from the Community GHG Protocol, Appendix D, section TR.3. Specifically, the equation
used to estimate emissions is TR.3.1. This methodology suggests finding the tonnage of freight moved and multiplying by the miles of track to estimate
the ton miles of goods moved. The tonnages of goods moved is unavailable, so this analysis uses an estimate of ton miles per mile of track from the
California State Rail Plan, and then multiplies the ton miles per mile of track by the miles of track in San Mateo County to find the ton miles in San Mateo
County. The total ton miles are then used to estimate diesel fuel consumption. As directed in the ICLEI Community GHG Protocol, emission factors for
diesel fuel use in locomotives were taken from Chapter 13 of The Climate Registry's General Reporting Protocol. The train track passes through 12
jurisdictions in San Mateo County; emissions from diesel fuel consumption in San Mateo County are then allocated to each jurisdiction based on their
portion of the track in their boundaries.

Freight trains are operated on the Caltrain track line at night, after the Caltrain operations have ended. According to the 2013 California State Rail Plan,
the volume of freight trains operating on the Caltrain track is unknown. (See Exhibit 6.8 on page 138). Webpage:
http://californiastaterailplan.dot.ca.gov/docs/Final_Copy_2013_CSRP.pdf

According to one observer, freight trains make up less than 5% of train traffic on the Caltrain track. (source: http://caltrain-
hsr.blogspot.com/2009/08/effect-of-heavy-freight.html). At the current 92 Caltrain trains per weekday, 5% would equal 4.6 trains/day, which is used in this
analysis as a conservative estimate of freight trains operating on the line. Thus, this analysis estimates that 4.9 million gross ton-miles per mile of freight
are carried on the Caltrain tracks each year. This is the smallest number category in the 2013 California State Rail Plan and reflects a light amount of
freight operations on the Caltrain line, at an estimated 4.6 trains/day. It is unknown whether there are switching yards in San Mateo County; thus, the
emissions from switching yards are excluded from this analysis.
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Table 13-1: Freight Trains Key Assumptions

Data Description Data
Caltrain Trains per Day on Weekdays
. 92
(trains/day)
Percent of Total Rail Traffic Attributable to
. . 5%
Freight Trains
Freight Trains per Day (trains/day) 4.6
Days in Year 365
Freight Trains per Year (trains/year) 1,679
Million Gross Ton Miles per Mile of Track
: . 4.9
per Year (gross ton miles/mile track/year)
Total Miles of Track in San Mateo County
) 23.3
(track miles)
Fright Train Ton Miles Per Year in San 114,333,333
Mateo County (ton miles/year)
Freight Train Ton Miles per Gallon of
. . 457
Diesel (ton mile/gal)
Freight Train Diesel Consumption per Year 250 182
in San Mateo County (gal/year) ’
CO2 Diesel Emission Factor (MT CO2/
gal) 0.010
CH4 Diesel Emlszglr; Factor (MT CH4 / 0.00000080
N20 Diesel Emlss;ZT) Factor (MT N20O / 0.00000026

Total Length of Track in Caltrain System (track miles) is from
Caltrain's Final Environmental Assessment and EIR (p. 1-3).

Fright train ton miles per gallon of diesel is from ICLEI Community
Protocol, Appendix D, page 33 (equation TR.3.1).

CO2, CH4 and N20 diesel emission factors are from The Climate
Registry General Reporting Protocol, Default Emission Factors
and standard GWPs.




Burlingame Community-wide
2015 Inventory

Table 13-2: Emissions from Freight Trains in San Mateo Count

co2)

Freight Train Diesel CO2 Emissions (MT

Freight Train Diesel
CH4 Emissions (MT
CH4)

Freight Train Diesel

N20 Emissions (MT

N20)

Total Freight Train
Diesel Emissions
(MT CO2e)
2,577

2,554

0.20

0.07

Table 13-3: Freight Train Track Length, Fuel Use and Emissions
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Percentage of Total

Track distances in meters found using Google Maps estimates.

Cco2

Table 13-4: IPCC 5AR Global Warming Potentials
CH4 N20

1

28

265

. . Freight Train
Jurisdiction T'fac!‘ L_ength_m Caltrain Syste_m Emissions (MT Freight Trains Diesel Fuel Use (gal)
Jurisdiction (Miles) Track Length in
s CO2e)
Jurisdiction
Burlingame 2.9 12.3% 317 30,820
County Total: 23.3
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Summary: Off-road Emissions

Summary of Methodoloqy Used

Sheet 14 - Transporation: Summary of Off-road Emissions

Off-road emissions were calculated using the ARB Offroad2007 Model. The EPA NONROAD model was not used, as recommended in the ICLEI
Community GHG Protocol, because the ARB model is assumed to be more accurate for California communities. The model was run for the 2015 calendar
year, and for all of San Mateo County. Total county-wide emissions are summed below. Emissions are then allocated to each jurisdiction based on
population or the number of jobs, by emission type. For the full model data results, see the worksheet called "Transpo_Offroad data." This worksheet
includes a summary of the model's data and the allocation methodology for each type of emissions. The table below shows the total allocated emissions.
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Type of Off-road Emissions

CO2 Emissions
(tons CO2/day)

N20 Emissions
(tons N20O/day)

Table 14-1: Summary of Off-road Emissions in San Mateo County by Emissions Type

CH4 Emissions
(tons CH4/day)

Allocate Emissions to Jurisdiction by:

Agricultural Equipment 26.8 0.0 0.0 Number of Jobs

SFO is located in unincorporated San Mateo County,
: and the County owns and operates two general

égﬁﬁ)ﬁ(jﬁund Support 222.7 0.0 0.0 aviation airports: the San Carlos Airport and the Half
Moon Bay Airport. Thus, 100% of these emissions will
be allocated to San Mateo County.

oo S 531.0 0.0 0.1 Number of Jobs

Entertainment Equipment 14 0.0 0.0 Number of Jobs

Industrial Equipment 122.4 0.0 0.0 Number of Jobs

Lawn and Garden Equipment 36.5 0.0 0.1 Population

Light Commercial Equipment 85.5 0.0 0.0 Number of Jobs

Qil Drilling 0.5 0.0 0.0 Number of Jobs

Pleasure Craft 29.8 0.0 0.0 Population
Emissions will be evenly allocated to the following 12
jurisdictions with rail lines: Atherton, Belmont,

Rail yard Operations 0.0 0.0 0.0 Brisbane, Burlingame, Menlo Park, Millbrae, Redwood
City, San Bruno, San Carlos, San Mateo (City), San
Mateo (County), South San Francisco.

Recreational Equipment 6.1 0.0 0.0 Population

Transport Refrigeration Units 69.8 0.0 0.0 Number of Jobs

Total: 1,132.4 0.08 0.30

Off-road emissions data from ARB Offroad2007 Model.
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Table 14-2: Summary of Total Off-road Emissions in Jurisdiction
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Percent of | Percent of | Total Off- | Total Off- | Total Off- Total Off- | Total Off- | Total Off- | Total Off-
. e e Total County|Total County| road CO2 | road N20 | road CH4 road CO2 | road N20 | road CH4 road
s Jurisdiction | Jurisdiction . .. .. . L. L L L
Jurisdiction Population |Emplovment Population |Employment| Emissions | Emissions | Emissions | Emissions | Emissions | Emissions | Emissions
P ploy! in in (tons (tons (tons (MT (MT (MT (MT
Jurisdiction | Jurisdiction | CO2/day) N20O/day) | CH4/year) | CO2/year) | N2Olyear) | CH4/year) | CO2elyear)
Burlingame 29,724 29,879 3.9% 8.2% 71.40372 0.0036 0.0159 23,643 1.2 5.2 24,105
County Total: 765,135 364,767 100.0% 100.0% 1,114 0.0806 0.3069 368,974 26.7 101.6 380,385

Jurisdiction population and employment used is the same as that presented in Table CX-1 of the Community Context Element. Although these metrics are for 2016, it is the most detailed data
availble and was obtained from a DOF report. County total is from the US Census Source identified in Table 3, below.

Table 14-3: San Mateo County Population: 2010-2015

Year Estimated Population Growth Rate

2010 rezsT [

2011 728,288 1.37%

2012 738,681 1.43%

2013 747,373 1.18%

2014 758,581 1.50%

2015 765,135 0.86%
Data on 2010-2015 San Mateo County population estimates are US Census
form the US Census. Source

Table 14-4: Jurisdiction Population and Employment Projections: 2010-2015

2010 2010 % of 2010 2040 Estimated Estimated Estimated Estimated Estimated Estimated Estimated
Jurisdiction Pooulation Countywide Emplovment Estimated 2011 2011 2012 2012 2013 2013 2014
P Population ploy Employment | Population | Employment | Population | Employment | Population | Employment | Population
Burlingame 28,806 4.0% 29,540 37,780 29,200 29,815 29,617 30,089 29,966 30,364 30,415
County Total: 718,451 100.0% 345,190 445,070 728,288 348,519 738,681 351,849 747,373 355,178 758,581

Data on 2010-2015 San Mateo County employment estimates are from Plan Bay

Area (2040)

Plan Bay Area Source



http://factfinder.census.gov/faces/tableservices/jsf/pages/productview.xhtml?src=CF
http://factfinder.census.gov/faces/tableservices/jsf/pages/productview.xhtml?src=CF
http://2040.planbayarea.org/sites/default/files/2017-07/Land_Use_Modeling_PBA2040_Supplemental%20Report_7-2017.pdf
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Table 5: IPCC 5AR Global Warming
CO2 CH4 N20
1 28 265

Table 6: Universal
Conversion Factors

days / year 365
MT / shortton| 0.907185
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San Mateo County: Offroad Emissions

Summary of Methodology Used
Offroad emissions were calculated using the ARB Offroad2007 Model. The EPA NONROAD model was not used,
as recommended in the ICLElI Community GHG Protocol, because the ARB model is assumed to be more
accurate for California communities. The model was run for the 2015 calendar year, and for all of San Mateo
County. Total county-wide emissions are summed below. Emissions are then allocated to each jurisdiction based
on population and jobs, by emission type. For the emission allocation results, see the worksheet called
"Transpo_Offroad totals."

Table 15-1: Summary of Off-road Emissions in San Mateo County by Emissions Type

Type of Emissions Sum of CO2 Exhaust | Sum of N20 Exhaust |Sum of CH4 Exhaust
Agricultural Equipment 26.8 0.0 0.0
Airport Ground Support Equipment 222.7 0.0 0.0
Construction and Mining Equipment 531.0 0.0 0.1
Entertainment Equipment 1.4 0.0 0.0
Industrial Equipment 122.4 0.0 0.0
Lawn and Garden Equipment 36.5 0.0 0.1
Light Commercial Equipment 85.5 0.0 0.0
Qil Drilling 0.5 0.0 0.0
Pleasure Craft 29.8 0.0 0.0
Rail yard Operations 0.0 0.0 0.0
Recreational Equipment 6.1 0.0 0.0
Transport Refrigeration Units 69.8 0.0 0.0
Grand Total 1,132.44 0.08 0.30
Off-road emissions data from ARB Offroad2007 Model.
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Summary: Landfills Emissions

Summary of Methodology Used

Currently, the only open landfill in San Mateo County is located in the unincorporated County area. Therefore, there is little change of double-counting
landfill emissions for the jurisdictions in San Mateo County, with the exception of the County of San Mateo. This section of the inventory includes
estimated GHG emissions from closed or otherwise inactive landfills in San Mateo County.

This analysis uses the methodologies in the Community GHG Protocol, Appendix E, in particular calculation method SW.1.1, which uses the California
FOD model. When data are not available to use calculation methodology SW.1.1, this analysis is based on methodologies in the Local Government
Operations Protocol. Some GHG emissions from landfills are also provided by the BAAQMD, but their methodologies differ from those in the LGOP and in
the Community GHG Protocol, so BAAQMD landfill emissions data are not used in this analysis.

Table 16-1: Included Landfill Emissions

. . Landfill Landfill
Landfill Name Jul;iasr;cil:ltlilon Activity Op;tr:ttlljc;nal Owner Emissions (MT Emissions Csat:z:lr:ir: go{;wnec:::lcl)cllic:'nci)gzi:z;
CO2e¢) (MT CH4)
Calculated using LGOP

methodology (same methodology

Burlingame Refuse . Solid Waste City of used in municipal inventories).

Disposal Area Burlingame Disposal Site Closed Burlingame 217 10 Inputs provided by Sigalle Michael -
Sustainability Coordinator for
Burlingame.
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Summary: Waste - Disposal Emissions
Summary of Methodology Used

Emissions were calculated using equation SW.4.1 of the Community GHG Protocol, Appendix E (page 24), as well as emission factors from Table SW.5
from the same document. This equation and the emission factors used to calculate emissions are shown below. In general, waste disposal to the landfill
and the amount of Alternative Daily Cover is provided for each jurisdiction in the CalRecycle Disposal Reporting System database. Waste characterization
data from the 2014 Disposal-Facility-Based Characterization of Solid Waste in California study are used to determine what percentages of materials are in
the disposed waste stream. For Alternative Daily Cover, the waste characterization is provided in the CalRecycle Disposal Reporting System by
jurisdiction. Tonnages of each waste material disposed are summed, and then multiplied by emission factors in the Community GHG Protocol to

determine total emissions from disposed waste.

Sheet 17 - Solid Waste Disposal Emissions
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Disposed Waste

Alternative Daily Cover

Table 17-1: Summary of Disposed Waste Emissions

Total Solid Waste

Jurisdiction Emissions Disposal Emissions
Emissions (MT CO2e
(MT CO2¢) ( ) (MT CO2¢)
Burlingame 5,773 271 6,043
Table 17-2: Emission Factors for Solid Waste by Waste Type
Magazines/ . .
Corrugated " . .| Food Scraps Leaves (MT | Branches (MT| Dimensional
Containers (MT Newspaper (MT| Office Paper (MT | Third Class Mail (MT CH4 | wet Grass (MT CH4 CH4 | wet CH4 / wet Lumber (MT
CH4 / wet short| CH4 / wet short | (MT CH4 / wet | wet short ton
CH4 / wet short short ton of short ton of short ton of | CH4/ wet short

ton of waste) ton of waste) short ton of of waste)

ton of waste) waste) waste) waste) ton of waste)

waste)
0.120 0.043 0.203 0.049 0.078 0.038 0.013 0.062 0.062

Emission Factors by waste type are from U.S. Community Protocol Table SW.5
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Table 17-3: Disposed Waste Emissions Calculation Assumptions

Equation
SW.4.1. Value
Variable
GWP ¢y = 28
M= see below for data sources regarding solid waste disposal
P= see below for data sources regarding waste characterization
EF= see box to the right showing Table SW.5
CE= 0.75
OX= 0.10
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Table 17-4: Waste Composition

Waste Type ;e:f \:‘Vtaagtz Percentage of Average ADC
Corrugated Containers 3.1%
Newspaper 1.2%
Office Paper 0.7%
Magazines/Third Class Mai 0.6%
Food Scraps 18.1% Varies by Jurisdiction. See Waste-ADC worksheet.
Grass 1.9%
Leaves 1.9%
Branches 1.70%
Dimensional Lumber 11.9%
Waste
Waste Characterization is based on the California 2008 Statewide Waste Characterization Study. Used Table 7 on | Characterizat
page 24 showing the composition of California's Overall Disposed Waste Stream. ion Study
Source

Used the subcategory of "Uncoated Corrugated Cardboard" in the Waste Characterization Study for "Corrugated
Containers" in the table above.

Used the subcategory of "Newspaper" in the Waste Characterization Study for "Newspaper" in the table above.

Used the subcategories of "White Ledger Paper" and "Other Office Paper" in the Waste Characterization Study for
"Office Paper" in the table above.

Used the subcategory of "Magazines and Catalogs "in the Waste Characterization Study for "Magazines/Third Class
Mail" in the table above.

Used the subcategory of "Food" in the Waste Characterization Study for "Food Scraps" in the table above.

Used half of the subcategory of "Leaves and Grass" for "Grass" in the table above. The other half of the subcategory
of "Leaves and Grass" was assigned to "Leaves" in the table above. The subcategory of "Branches and Stumps" was
also assigned to "Branches" in the table above.

Used the subcategory of "Lumber" for "Dimensional Lumber" in the table above.

ADC Waste Characterization: ADC waste characterization is also provided in the CalRecycle Disposal Reporting

System, and is provided by jurisdiction. The totals of ADC by waste type are shown on the "Waste-ADC" worksheet.

It is assumed that 50% of the ADC category of "Green Waste" is grass, and 50% of the "Green Waste" category is CalRecycle.
branches. The total tonnages of grass and branches from ADC is included n the Waste Disposal Tonnages, Source
Alternative Daily Cover table below.

Sheet 17 - Solid Waste Disposal Emissions
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http://www.calrecycle.ca.gov/Publications/Documents/General/2009023.pdf
http://www.calrecycle.ca.gov/Publications/Documents/General/2009023.pdf
http://www.calrecycle.ca.gov/Publications/Documents/General/2009023.pdf
http://www.calrecycle.ca.gov/Publications/Documents/General/2009023.pdf
http://www.calrecycle.ca.gov/LGCentral/Reports/DRS/Origin/ADCMatlType.aspx
http://www.calrecycle.ca.gov/LGCentral/Reports/DRS/Origin/ADCMatlType.aspx
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Table 17-5: Waste Disposal and Alternative Daily Cover Tonnages by Waste Type

Total Total - Waste
_Total Waste Alternative Dlspos_al an(? Corrugated Newspaper Office Paper MagazmeslT!ll Food Scraps Grass (short Leaves Branches Dimensional Grass Branches
Disposal (short ) Alternative Daily Containers rd Class Mail (short Lumber (short
Daily Cover (short tons) (short tons) (short tons) tons) (short tons) (short tons)|(short tons)
tons) Cover (short (short tons) (short tons) tons) tons)
(short tons)
tons)
31,093 2,006 33,099 964 373 218 187 5,628 591 591 529 3,700 430 430
Waste disposal tonnages and ADC tonnages from CalRecycle Jurisdiction Disposal Reports. Detailed results below. CalRecycle Source

Table 15-6: Burlingame Waste Production and Destination

Destination Facility SWISNo Qtr Instate | Transform | o+ Ton| Totatapc | 'Ot
Ton Ton AlC
Altamont Landfill & Resource Recv'ry| 01-AA-0009 56 0 38.94 0
Azusa Land Reclamation Co. Landfill] 19-AA-0013 10 0 0 0
Corinda Los Trancos Landfill ( Ox Mtn)| 41-AA-0002 28968 0 978.19 0
Foothill Sanitary Landfill] 39-AA-0004 2 0 0 0
Forward Landfill, Inc.| 39-AA-0015 90 0 0 0
Guadalupe Sanitary Landfill] 43-AN-0015 9 0 0 0
Keller Canyon Landfill| 07-AA-0032 79 0 0 0
Monterey Peninsula Landfill] 27-AA-0010 998 0 0 0
Newby Island Sanitary Landfill] 43-AN-0003 5 0 0 0
Potrero Hills Landfill] 48-AA-0075 39 0 811.57 0
Recology Hay Road| 48-AA-0002 604 0 0 0 0
Redwood Landfill| 21-AA-0001 0.17 0 0.12 0
Vasco Road Sanitary Landfill| 01-AA-0010 6 0 0 0
Zanker Material Processing Facility| 43-AN-0001 222 0 177.25 0
Zanker Road Class Il Landfill] 43-AN-0007 3 0 0.01 0
Yearly Totals: 31092.73 0 0 2006.08 0



http://www.calrecycle.ca.gov/lgcentral/Reports/DRS/Destination/JurDspFa.aspx
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Table ES-3: Composition of California’s Overall Disposed Waste Stream by
Material Type
Est. Using 2014 Sector Percentages Est. Using 2008 Sector Percentages
Estimated d d
Material Percent + - Tons Percent + /- Tons
Paper 17.4% 5,367,738 16.8% 5,176,996
Uncoated Corrugated Cardboard 3.1% 0.6% 964,942 3.7% 0.8% 1,152,480
Paper Bags 0.2% 0.0% 70,627 0.2% 0.0% 62,259
Newspaper 1.2% 0.4% 372,966 0.9% 0.3% 285,517
White Ledger Paper 0.4% 0.1% 121,637 0.4% 0.2% 132,219
Other Office Paper 0.3% 0.1% 103,845 0.3% 0.1% 89,177
Magazines and Catalogs 0.6% 0.1% 178,166 0.5% 0.1% 158,407
Phone Books and Directories 0.0% 0.0% 14,583 0.0% 0.0% 13,590
Other Miscellaneous Paper 3.9% 0.4% 1,215,919 3.8% 0.5% 1,164,676
Remainder/Composite Paper 7.5% 0.6% 2,325,048 6.9% 0.6% 2,118,672
Glass 2.5% 764,162 2.5% 770,530
Clear Glass Bottles and Containers 0.9% 0.1% 263,439 0.7% 0.1% 225,563
Green Glass Bottles and Containers 0.2% 0.1% 71,382 0.2% 0.1% 57,935
Brown Glass Bottles and Containers 0.4% 0.1% 111,432 0.3% 0.1% 104,175
Other Glass Colored Bottles and Containers 0.0% 0.0% 12,185 0.0% 0.0% 11,843
Flat Glass 0.1% 0.1% 42,481 0.2% 0.2% 56,510
Remainder/Composite Glass 0.9% 1.0% 263,243 1.0% 1.3% 314,504
Metal 3.1% 957,027 3.1% 964,502
Tin/Steel Cans 0.7% 0.1% 204,445 0.6% 0.2% 186,422
Major Appliances 0.2% 0.2% 50,251 0.1% 0.1% 29,000
Used OQil Filters 0.0% 0.0% 1,255 0.0% 0.0% 1,098
Other Ferrous 0.8% 0.2% 248,593 0.9% 0.3% 267,932
Aluminum Cans 0.2% 0.0% 47,233 0.1% 0.0% 42,696
Other Non-Ferrous 0.5% 0.2% 157,478 0.6% 0.3% 181,009
Remainder/Composite Metal 0.8% 0.2% 247,768 0.8% 0.3% 256,344
Electronics 0.9% 273,878 0.7% 230,498
Brown Goods 0.3% 0.2% E4,415 0.2% 0.1% 75,142
Computer-related Electronics 0.1% 0.1% 45,648 0.1% 0.1% 41,339
Other Small Consumer Electronics 0.2% 0.1% 68,932 0.2% 0.1% 54,457
Video Display Devices 0.2% 0.1% 74,883 0.2% 0.1% 59,560
Plastic 10.4% 3,215,943 10.4% 3,203,542
PETE Containers 0.6% 0.1% 197,202 0.6% 0.1% 179,529
HDPE Containers 0.5% 0.1% 139,189 0.4% 0.1% 136,693
Miscellaneous Plastic Containers 0.6% 0.1% 173,738 0.5% 0.1% 165,343
Plastic Trash Bags 1.2% 0.1% 383,130 1.2% 0.2% 379,315
Plastic Grocery and Other Merchandise Bags 0.5% 0.1% 157,395 0.4% 0.0% 128,298
MNon-Bag Commercial and Industrial Packaging Film 0.3% 0.1% 83,192 0.3% 0.1% 102,661
Film Products 0.2% 0.3% 73,354 0.4% 0.5% 118,895
Other Film 1.8% 0.2% 543,476 1.7% 0.2% 523,211
Durable Plastic Items 2.2% 0.5% 682,812 2.2% 0.5% 671,213
Remainder/Composite Plastic 2.5% 0.3% 782,415 2.6% 0.5% 798,384
Confidence intervals at the 90% confie fevel. - for material types moy not total 100% due to rounding.
Mare detailed compaosition tables can be found in Appendix D: Expanded Statewide Waste Choracterization Tables
The above table presents the 2014 sector percentages applied to the 2014 waste composition data and,
for comparison, the sector percentages obtained in the 2008 Statewide Waste Characterization Study
applied to the 2014 waste composition data. See Special Nofe Regarding Secfor Percentages on Page 3
for a further explanation of the sector percentage issues.
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Table SW.5 CH, Yield for Solid Waste Components

Emissions Factor, EF;

Waste Component (mt CHy/wet short ton waste) Source
Mixed MSW* 0.060 U.S. EPA AP-42
Newspaper 0.043 WARM
Office Paper 0.203 WARM
Corrugated Containers 0.120 WARM
Magazines/Third-Class Mail 0.049 WARM
Food Scraps 0.078 WARM
Grass 0.038 WARM
Emissions Factor, EF;
Waste Component (mt CHa/wet short ton waste) Source
Leaves 0.013 WARM
Branches 0.062 WARM
Dimensional Lumber 0.062 WARM

unavailable

Model (WARM) 2006

* — Mixed MSW factor may be used for entire MSW waste stream if waste composition data is

U.S. EPA AP-42 — U.S. EPA Emission Factor Database, Chapter 2.4 Municipal Solid Waste Landfills (1998)
WARM—Documentation for Greenhouse Gas Emissions and Energy Factors Used in the Waste Reduction
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Equation SW.4.1 Methane Emissions
CH, Emissions = GWPgy, = (1- CE) = (1-0X) ~ M = Z P; = EF;
i
Where:
Term Description Value
CH4 emissions = Community generated waste emissions from Result
waste M (mtCO.e)
GWPcha = CH, global warming potential
M = Total mass of waste entering landfill (wet short User Input
ton)
P; = Mass fraction of waste component i User Input
EF: = Emission factor for material i (mtCHs/wet short Table SW.5
ton)
CE = Default LFG Collection Efficiency No Collection, O
Collection, 0.75
OX = Oxidation rate 0.10
Source: As developed by ICLE] staff and Solid Waste Technical Advisory Committee. Emissions factors
from U.S. EPA Municipal Solid Waste Publication (2008) available at
http://www.epa.gov/epawaste/nonhaz/municipal/pubs/msw2008data.pdf
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2015 Inventory

Waste - Disposal Data (ADC)

Summary of Methodology Used
Alternative Daily Cover (ADC) waste tonnages and the waste characterization of ADC is provided in the CalRecycle Disposal Reporting System by
jurisdiction. Results are shown in this worksheet. ADC data is from CalRecycle Disposal Reporting System: Alternative Daily Cover by Jurisdiction of

Origin and Material Type.

Table 18-1: ADC by ADC Type and Composition of ADC Green Waste

ADC by ADC Type Composition of ADC Green Waste
Auto Green Cont. . . Total Percentage | Percentage

Jurisdiction | Shred C&D Waste | Sedimt Compost| Mixed | Sludge | Tires Ash Other | Total e of ADC of ADC

A, ADC ADC ADC ADC ADC ADC ADC ADC
of Origin ADC ADC ADC of ADC that| Green Green
(short (short (short | (short | (short | (short | (short | (short .
(short tons) (short | (short tons) tons) tons) | tons) || tons) fons) e is Green | Waste that | Waste that
tons) tons) tons) Waste is Grass is Stumps
Burlingame 0.0 537.3 | 859.0 0.0 0.0 609.7 0.0 0.0 0.1 2,006.1 43% 21% 21%

ADC data is from CalRecycle Disposal Reporting System: Alternative Daily Cover by Jurisdiction of Origin and Material Type. Caslﬁjfcgle

Table 18-2: Composition of Green Waste

Percentage of Green
Waste that is Grass:

50%

Percentage of Green
Waste that is Branches:

50%



http://www.calrecycle.ca.gov/LGCentral/Reports/DRS/Origin/ADCMatlType.aspx
http://www.calrecycle.ca.gov/LGCentral/Reports/DRS/Origin/ADCMatlType.aspx
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Summary: Wastewater Emissions
Summary of Methodology Used

Wastewater Treatment Plant emissions are calculated based on the methodologies in the Community GHG Protocol, Appendix F - Wastewater and Water
Emissions Activities and Sources. The wastewater treatment emissions include methane and nitrous oxide, which are considered process and fugitive
emissions sources, as well as stationary sources. Process and fugitive emissions are calculated and typically included in the municipal operations
inventory of the city that contains the wastewater treatment plant; this inventory uses existing emissions information from the municipal operations
inventories for process and fugitive emissions, which use the calculation methodologies in the Local Government Operations Protocol. These
methodologies are very similar to those in the Community GHG Protocol, Appendix F.

The BAAQMD provides a list of stationary source emissions from wastewater treatment plants; these emissions are from stationary combustion sources
such as diesel turbines or generators, and are added to each plant's emissions total. If the combustion sources are known to be fired by natural gas, they
are excluded from this portion of the inventory to avoid double counting, since natural gas combustion sources are included in the Energy sector of this
inventory. The use of electricity at wastewater plants is also excluded from this sector to avoid double-counting, as electricity use is also included in the
Energy sector of this inventory.

In most cases, wastewater treatment plants serve more than one jurisdiction. Thus, emissions from each plant are allocated to the jurisdictions that are
served by each plant, using the population of the jurisdictions multiplied by the average emissions per capita of the plants. Reported GHG emissions for all
sources are available for some plants, but are not available for all plants in San Mateo County. To estimate the wastewater-related emissions for each
jurisdiction, the following methodology was used. The average emissions per capita, in metric tons CO2e/person is calculated for the plants for which data
are available, and this average emissions per capita rate is used to estimate the emissions associated with wastewater treatment for the cities that are
served or partially served by those plants. Emissions are estimated by multiplying each jurisdiction's population by the average emissions per capita.

As noted above, data are not available for some of the treatment plants. For the cities served by these plants, a total average emissions per capita is
calculated for all the plants in San Mateo County that have reported GHG emissions data. This county wide average emissions per capita is used to
estimate emissions from wastewater treatment for the cities served by a plant or plants that do not have data available.

Table 19-1: Summary of Wastewater Treatment Emissions

Jurisdiction Population (2015) Apport(lntzl}eg(l)izr:;ssmns Notes on Methodology
Burlingame 29,724 497 Used the average emission factor for the City of Burlingame Wastewater
Treatment Plant
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Table 19-2: Wastewater Treatment Plant Population Served, Emissions & Emissions per Capita
Wastewater Total Emissions Population Served by Per Capita Emissions (MT
Treatment Plant Plant CO2e/person)
Burlingame
Wastewater 602 36,000 0.0167
Treatment Plant

Table 19-3: Detailed Methodology Explanation of Wastewater Treatment Plant Emissions Calculations

Wastewater

Treatment Plant Notes on Methodology

The 2010 Community GHG Inventory used data from the 2010 Burlingame Municipal GHG Inventory for process + fugitive
emissions and data from BAAQMD for stationary emissions. Process emissions, fugitive emissions, and population served data for
Burlingame 2015 was gathered by Sigalle Michael of Burlingame (smichael@burlingame.org) and provided by William Toci

Wastewater (william.toci@veolia.com).

Treatment Plant  |Jurisdiction population used is the same as that presented in Table CX-1 of the Community Context Element. Although the
population was estimated for 2016, it is the most detailed data availble and was obtained from a DOF report.

Jurisdictions served: Burlingame, portions of Hillsborough, portions of San Mateo County
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Wastewater Treatment Emissions from Combustion Sources

Summary of Methodology Used

Sheet 20 - Waste Water Treatment Emissions (Combustion Sources)
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Data was provided by Stuart Schulz of the Bay Area Air Quality Management District. (Sschulz@baagmd.gov). Publicly-owned treatment works (POTW)
facilities within the BAAQMD are permitted by the District’'s Engineering Division staff. The greenhouse gas (GHG) emissions, namely CO2, Biogenic
CO2, CH4, and N20, from the permitted POTW facilities are from combustion sources only.

Table 20-1: Wastewater Treatment Emissions from Combustion Sources

Generator

Emissions
Total Non-
Emissi Emissi Emissi Bi . Total Non- bi K
Plant No. Name Address Zip Code Description Source No. missions missions missions . |o.gen|c biogenic .|og.en|c_
from CO2 from CH4 | from N20O (MT | Emissions (MT Emissions Emissions in
(MT CO2) (MT CH4) N20) C02) (MT CO2e) Jurisdiction
(MT CO2e)
1351 94010 Walfltaersas 192 0.00 1.514 0.008847 801 35
ourmirgariie
Landfill
1351 94011 ) 9 0.00 0.750 0.003725 189 17
(closed) with
Aotivia Cac
Boiler #1
1351 City of 94012 equipment 10 0.00 0.248 0.000086 38 5
Burlingame, 1103 #1124
Waste Water |Airport Blvd 196.94000
Standby
Treatment Plant Generator -
1351 94013 12 2.67 0.000 0.000021 0 3
Emergency
Power
Digester gas
1351 94014 fueleq IC 14 0.00 6.518 0.002249 1,001 138
Engine
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Summary: Water Emissions

Summary of Methodology Used

As per the Community GHG Protocol, this inventory includes energy-related emissions associated with water
delivery and treatment. Some of these emissions may occur within the community boundaries; as explained in
the Community GHG Protocol, there is risk of some double-counting in this emissions sector.

Water emissions are based on the total estimated embedded electricity use associated with each jurisdiction's
water use. See the worksheet called "Water" for calculations to determine jurisdictional water use and associated
embedded electricity use. All embedded electricity related to water use is assumed to come from PG&E, since
most water is sourced from areas within the PG&E service area. The emissions are calculated using the PG&E
emission factor for CO2 and state grid-average emission factors for CH4 and N2O. For more explanation of the
CH4 and N20 emission factors, see the worksheet called "Other Energy Emission Factors."
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Table 21-1: Summary of Water Embedded Electricity Use & Emissions

Embedded Energy

Total Emissions from

Jurisdiction Usage in Water Electricity Use
Consumed (kWh) (MTCO2¢)
Burlingame 3,812,033 707

Table 21-2: PG&E Electri
CO2 Emission Factor
(lbs CO2/kWh)

city Emission Factors
CH4 Emission Factor
(lbs CH4/GWh)

N20O Emission Factor
(lbs N2O/GWh)

0.40 70.66 8.41

Table 21-3: IPCC SAR Global Warming Potentials
C02 CH4 N20
1 28 256

Table 21-4: Universal Conversion Factors

GWh / kWh

0.000001

MT / Ib.

0.000454
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Summary: Water Treatment and Delivery Emissions

Summary of Methodology Used

As per the Community GHG Protocol, this inventory includes energy-related emissions associated with water delivery and treatment. Some of
these emissions may occur within the community boundaries; as explained in the Community GHG Protocol, there is risk of some double-
counting in this emissions sector.

Water consumption data in Burlingame was found by looking at the amount of water billed by the City from January 2015 - December 2015,
and subtracting out the amount of water billed to single family homes in Hillsborough.

Sheet 22 - Water Treatment and Delivery Emissions
Page 40

Table 22-1: Summary of Water Use & Water Embedded Electricity Use

2005 (Table 1-3).

Jurisdiction population used is the same as that presented in Table CX-1 of
the Community Context Element. Although the population was estimated for
2016, it is the most detailed data availble and was obtained from a DOF report.

Embedded
Jurisdiction Jurisdiction Water Use Energy Usage in
Population (gallyear) Water Consumed
(kWh)
Burlingame 29,724 1,089,152,291 3,812,033
Note: The emissions factor for water consumed is taken from the Community
GHG Protocol, Appendix F, Table WW.16.1. The emissions factor for Northern
California was used. This emissions factor was adapted from California’s
Water Energy Relationship, Final Staff Report, California Energy Commission,
CEC Source



http://www.energy.ca.gov/2005publications/CEC%E2%80%90700%E2%80%902005%E2%80%90011/CEC%E2%80%90700%E2%80%902005%E2%80%90011%E2%80%90SF.PDF

Burlingame Community-wide Sheet 22 - Water Treatment and Delivery Emissions

2015 Inventory Page 41
Table 22-2: Water Assumptions Used
Days per Year 365
Emissions Factor for Water 3500

Consumed (kWh / million gal)

Emissions Factor for Water
Consumed (kWh / gal) 0.003500

Note: The emissions factor for water consumed is taken from
the CEC 2006 report "Refining estimates of Water-Related CEC Source
Energy Use in California". The emissions factor for Northern -
California was used. The 3500 summed total accounts for
2117 kWhr/MG for water supply, 111 kWhr/MG for treatment,
and 1272 kWhr/MG for distributon.



http://www.energy.ca.gov/2006publications/CEC-500-2006-118/CEC-500-2006-118.PDF

City of Burlingame: Municipal Operations GHG Inventory (2005)

Original spreadsheet developed by DNV GL under contract with the County of San Mateo
Modifications and updates made by MIG, Inc. in 2019 for the City's 2030 Climate Action Plan Update
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CITY OF BURLINGAME 2030 CLIMATE ACTION PLAN



Introduction to the 2005 Municipal Operations Inventory

This workbook serves to document the calculations associated with the 2005 local

government operations greenhouse gas inventory completed for the City of Burlingame. The
initial spreadsheet was developed by DNV GL under contract with the County of San Mateo as
part of the Regionally Integrated Climate Action Planning Suite (RICAPS). The workbook was
updated in 2019 by MIG, Inc. to reflect new data sources and GWPs as part of the City's
Climate Action Plan Update. This workbook includes raw data, assumptions, and calculations

for each of the following sources of municipal operation GHG emissions:

. Energy
. Vehicle Fleet
. Landfill

. Generators
. Refrigerants

O~NO O~ WN -

. Wastewater Treatment
. Solid Waste Generation
. Employee Commute

Version: August 29, 2019

DNV GL & MIG, Inc.
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Executive Summary

Table 1-1: Total Emissions by Sector

Sheet 1 - Executive Summary
Page 1

Sector Emissions
(MT CO2e)
Energy 1,563
Vehicle Fleet 604
Landfill 354
Wastewater Treatment 431
Solid Waste Generation 39
Employee Commute 537
Generators 11
Refrigerants 0
Totals 3,539

Total Emissions by Sector

1%

B Energy

H Vehicle Fleet

H Landfill

B Wastewater Treatment
H Solid Waste Generation
m Employee Commute

Generators

Table 1-2: Total Emissions by Source

Source Emissions
(MT CO2e)
Electricity 1,088.4
Natural Gas 474.7
Diesel 255.6
Gasoline 827.7
Biodiesel 0.0
Ethanol: E-85 0.0
Refrigerants + Fire Suppressants 0.0
Landfill 353.9
Solid Waste 39.3
Wastewater Treatment Plant 431.0

Totals

3,471

Total Emissions by Source

0%
0%
0%

M Electricity

W Natural Gas

m Diesel

M Gasoline

M Biodiesel




Burlingame Municipal
2005 Inventory

Table 1-3: Total Emissions by Scope

Sheet 1 - Executive Summary

Page 2

Scope Emissions
(MT CO2e)
Scope 1 1,874.8
Scope 2 1,088.4
Scope 3 575.8
Total 3,539

Inventory Results: Energy Breakdown

Table 1-4: Buildings & Facilities: Emissions by Source

Total Emissions by Scope

m Scope 1
M Scope 2

W Scope 3

Source Emissions
(MT CO2e)
Electricity 425.0
Natural Gas 403.6
Diesel 11.2
Refrigerants + Fire Suppressants 0.0
Totals 840

Buildings & Facilities: Emissions by Source

1% 0%

M Electricity

MW Natural Gas

 Diesel

M Refrigerants + Fire
Suppressants
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Table 1-5: Energy Emissions by Subsector
. Combined Electricity
. . Electricity Natural Gas
Electricity Consumption . Natural Gas .. and Natural Gas
Subsector Emissions (MT . Emissions (MT ..
(kwh) Consumption (Therms) Emissions (MT
CO2e) CO2e)
CO2e)
Buildi her Maj
uildings and Other Major 1,901,208.0 425.0 76,046.0 403.6 828.6
Facilities
lights, Traffic Signal
Streetlights, Traffic Signals, and 1,825,036.0 408.0 0.0 0.0 408.0
Other Public Lighting
Water/Wastewater Transport 1,142,804.0 255.5 13,410.0 71.2 326.6
Totals 4,869,048 1,088 89,456 475 1,563

Combined Electricity and Natural Gas
Emissions by Subsector

Electricity Emissions by Subsector

M Buildings and Other m Buildings and Other

Major Facilities

m Streetlights, Traffic
Signals, and Other
Public Lighting

» Water/Wastewater
Transport

Major Facilities

m Streetlights, Traffic
Signals, and Other
Public Lighting

» Water/Wastewater
Transport
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Energy Use - PG&E

Summary of Methodology Used

The following tables summarize the emissions generated from electricity and natural gas consumption in City-owned buildings,
transportation/lighting infrastructure, and water/wastewater transport. The activity data (e.g., kWh of electricity) is summed, and then multiplied
through by its respective emissiosn factor provided in the "Emissions Factors" worksheet.

Table 2-1: PG&E Energy & Emissions Summary Data by Subsector

.. .. - .. Combined Electricity and
Subsector Electricity Electricity Emissions Natural Gas Natural Gas Emissions Natural Gas Emissions
Consumption (kWh) (MT CO2e) Consumption (Therms) (MT CO2e)
(MT CO2e)
Buildings and Other Major Facilities 1,901,208 425.0 76,046 403.6 828.6
Streetlights, Trafflc.Slgn.aIs, and Other 1,825,036 408.0 0 0.0 408.0
Public Lighting
Water/Wastewater Transport 1,142,804 255.5 13,410 71.2 326.6
Total 4,869,048 1,088.4 89,456 474.7 1,563.1




Burlingame Municipal

2005 Inventory

Energy Use - Generators

Sheet 3 - Energy Use: Generators
Page 5

Summary of Methodology Used

The following tables summarize the amount of fuel and associated emissions generated by operation of City-
owned generators. The fuel consumption is first summed, and then multiplied through by its respective
emissions factor provided in the "Emissions Factors" worksheet.

Table 3-1: Generator Energy & Emissions Summary Data

Fuel Type Consumption (Gallons) [ Emissions (MT CO2e)
Diesel 1085.81 11.17
Propane 0 0.00
Total Generator Emissions 11.17

Table 3-2: Generator Energy Use Raw Data
Gen?ra.tor Generator Size (kW) Generator Run Time Fuel Type Annual Fuel Consumption

Description* (Hours) (Gallons)
Hillside 125 Diesel
Donnelly 300 Diesel
Washington Well 34 Diesel
Marsten 180 114 Diesel 46.7
Cowan 350 19 Diesel 150.1
Adrian 50 39.2 Diesel 70.6
California / Grove 135 35.1 Diesel 115.8
Str & Sewer Pmp 550 135 Diesel 163.4
Sewer Pmp 63 8.8 Diesel 15.8
Mitten No Gen. N/A Diesel
Gilbreth 60 26.2 Diesel 47.2
Hyatt 55 6.4 Diesel 115
Airport 60 12.1 Diesel 21.8
City Hall 200 6 Diesel 28.2
Portable 175 N/A Diesel
F.S.34 125 37.9 Diesel 117.5
F.S. 35 33 39.7 Diesel 51.6
F.S. 36 33 24.2 Diesel 31.5
PW Corp Yard 410 3.8 Diesel 33.8
Police Station 125 46.2 Diesel 143.2
Cogeneration system 200 7.9 Diesel 37.1
Generator description, generator size, and generator run time contained in 2005 Burlingame GovOps Inventory transmitted
to PTG @ MIG on 2/8 by Benjamin Butterworth @ DNV GL.
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Table 3-3: Diesel Generator

"Approximate Fuel Consumption

Chart"
Generator Size (kW) 1/4 Load (gal/hr)

20 0.6
30 1.3
40 1.6
60 1.8
75 2.4
100 2.6
125 3.1
135 3.3
150 3.6
175 4.1
200 4.7
300 6.8
350 7.9
400 8.9
500 11

550 (Interpolated) 12.1
600 13.2

Approximate Fuel Consumption Chart Source
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Transportation - Vehicle Fleet

Summary of Methodology Used

The following tables summarize the amount of fuel and associated emissions generated by operation of City-
owned vehciles. The fuel consumption is first summed, and then multiplied through by its respective emissions
factor provided in the "Emissions Factors" worksheet.

Table 4-1: Vehicle Fleet Energy & Emissions Summary Data

Fuel Type Fuel Cc:Jn:i::\ption Fuel Consumption Emissions (MT CO2E)
Biodiesel: B-10 Gallons 0 0
Biodiesel: B-100 Gallons 0 0

Biodiesel: B-2 Gallons 0 0
Biodiesel: B-20 Gallons 0 0
Biodiesel: B-5 Gallons 0 0.0
Diesel Gallons 22,182 228.3
Electricity kWh 0 0
Ethanol: E-10 Gallons 0 0
Ethanol: E-100 Gallons 0 0
Ethanol: E-85 Gallons 0 0
Gasoline Gallons 31,682 285
Natural Gas Gallons 0 0
Total Vehicle Fleet Emissions: 514

Table 4-2: Vehicle Fleet Energy Raw Data

Annual Fuel
. Annual Fuel
Vehicle or Group of Consumed Non- .
) . Department Fuel Type R . Consumed Electric
Vehicles Description electric Vehicles )
Vehicles (kWh)
(Gallons)
All Gasoline Vehicles All Gasoline 30,889
All Biodiesel Vehicles All Biodiesel: B-5
All Diesel Vehicles All Diesel 21,529
Gasoline Police Vehicles Police Department Gasoline
Small Equipment All Gasoline 793
Small Equipment All Diesel 653
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Transportation - Public Transit
Summary of Methodology Used

Sheet 5 - Transporation: Public Transit
Page 8

The following tables summarize the amount of fuel and associated emissions generated by public transit
vehicles operated by funds from the City. The fuel consumption is first summed, and then multiplied through
by its respective emissions factor provided in the "Emissions Factors" worksheet.

Table 5-1: Public Transportation Energy & Emissions Summary Data

Fuel Type Fuel Cons.umptlon Fuel . Emissions (MT CO2E)
Units Consumption

Biodiesel: B-10 Gallons 0 0.0
Biodiesel: B-100 Gallons 0 0.0
Biodiesel: B-2 Gallons 0 0.0
Biodiesel: B-20 Gallons 0 0.0
Biodiesel: B-5 Gal