
Memorandum 
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To: Adam Stern, Calla Ostrander, Sachiko Tanikawa  
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From: Khalid Husain, Rich Walter, Rahul Young 
ICF International 

Subject: Technical Review of San Francisco’s 2010 Municipal GHG Inventory  

 
This memo provides a summary of findings from ICF International’s review of the municipal greenhouse 
gas (GHG) inventory for the City and County of San Francisco for fiscal year 2009-2010 (hereafter 
referred to as the “2010 municipal GHG inventory”) prepared by the San Francisco Department of the 
Environment (SFE). The fiscal year 2009-2010 period covers July 1, 2009 to June 30, 2010 inclusive. 
 
This memo is organized into the following sections: 

 
Section 1 —Background 
 
Section 2 — Methodology 
 
Section 3 — Key Findings 
 
Section 4 — Suggestions for Future Improvement 
 
Section 5 — Conclusion and Summary Statement 

1. Background 
 
ICF International (hereafter referred to as “ICF”), a publicly-traded technical, management and strategy 
consulting firm with expertise in climate change, energy, transportation, waste, and other issues,1 was 
hired by the San Francisco Department of the Environment (SFE) in December 2011 to undertake an 
independent, third-party review of the 2010 municipal GHG inventory. ICF has prepared numerous GHG 
inventories for companies, cities, counties, states, and countries including preparation of the U.S. 
national GHG inventory since the late 1980s.  This current effort represents the fifth time that ICF has 
provided technical review of San Francisco’s municipal inventory, having provided third-party 
verifications of San Francisco’s municipal GHG inventories for FY 2005, 2006, 2007 and 2008 for 
submission to the California Climate Action Registry (CCAR). The approval of San Francisco Ordinance 
81-08 in 2008 (as detailed in Chapter 9 of the San Francisco Municipal Environment Code) mandated 
city departments to collect relevant energy, water use and fuels data to calculate GHG emissions and 
meet their climate reporting requirements including development of climate action plans. SFE has taken 
this opportunity to establish a streamlined and consistent approach to capturing relevant GHG data from 
each department to develop its 2010 municipal GHG inventory. 

                                                                 
1 Please refer to ICF’s website (www.icfi.com) for further info.  ICF’s NASDAQ symbol is “ICFI” 

http://www.icfi.com/
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2. Methodology 
 
ICF’s technical review of SFE’s 2010 municipal GHG inventory consisted primarily of a desk review of (a) 
the GHG Inventory; (b) inventory guidance documents and; (c) approximately 40 supporting documents 
(back-up records, PDF files of relevant reports, and email correspondence), as well as discussions with 
relevant agencies and departments in San Francisco to gain a deeper understanding of data collection, 
tracking, quality assurance and transmittal to SFE. Other than visits to the SFE, our review did not 
include site visits to specific municipal emissions producing entities. The focus of our review has been 
primarily on the activity data, emissions factors, overall approaches and methods as well as 
documentation for the 2010 municipal GHG inventory.  

ICF’s review consisted of the following key components: 

 Kick-off meeting: A kick-off meeting between ICF and SFE was held in person in December 
2011. Subsequent discussions took place via telephone and in person. 

 Review of GHG Inventory and supporting calculations: ICF’s review consisted of checking 
the methods and accuracy of quantification approaches, with a focus on transparency and 
completeness of calculations, as well as clear and verifiable references and assumptions for key 
parameters, with a focus on activity data, emissions factors and calculation approaches applied 
for the 2010 inventory. Numerical checks of the inventory numbers, both in terms of activity 
data as well as tons CO2 equivalent (tons CO2e) by sector and in aggregate, were performed by 
ICF.  Backup data records and supporting Excel files were reviewed to ensure that accurate and 
complete activity data was present in the 2010 municipal inventory file. A numerical 
comparison of the 2010 municipal inventory to earlier year inventories was not undertaken 
during this verification, in light of the large and complex differences across key parameters such 
as boundaries, methods, and data collection processes.  

 Discussions with relevant agencies: An important part of our review consisted of 
consultations with relevant city agencies and departments in order to better understand data 
management procedures and systems. Since the municipal inventory is comprised of a mix of 
amalgamated data from key agencies such as SFPUC, Central Shops and PG&E, as well as from 
individual agencies directly, ICF deemed it important to consult with key agencies directly to 
assess how they track, record, review and send relevant building energy and transportation data 
directly to SFE for municipal inventory compilation purposes. ICF held discussions with the 
following agencies and departments during the technical review process: 

 San Francisco Public Utilities Commission (SFPUC); 

 San Francisco Municipal Transportation Authority (SFMTA); 

 Central Shops; 

 Pacific Gas and Electric (PG&E); 

 San Francisco Unified School District (SFUSD; 

 San Francisco Port (SF Port); 

 Recreation and Parks Department (RPD); and 

 Juvenile Probation Department (JPD); 
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 Review of relevant GHG inventory guidance:  ICF reviewed San Francisco Ordinance 81-08 
(as detailed in Chapter 9 of the San Francisco Municipal Environment Code). ICF also examined 
the following guidance documents, considered relevant and useful to the review: 

 GHG Protocol: Corporate Accounting and Reporting Standard (Revised Edition, 2004), 
prepared by the World Resources Institute/World Business Council for Sustainable 
Development; 

 California Climate Action Registry (CCAR) General Reporting Protocol (GPR) (Version 3.1, 
2009), prepared by CCAR; 

 Local Government Operations Protocol (LGOP) (version 1.1, 2010), jointly prepared by the 
California Air Resources Board (CARB), the Climate Action Reserve (CAR), the California 
Climate Action Registry (CCAR), and ICLEI; 

 International Local Government GHG Emissions Analysis Protocol (version 1.0, 2009) 
prepared by ICLEI; 

 Interim findings by ICF: Following the above steps, ICF produced a series of interim findings 
and submitted them to SFE in March 2012.  Periodic updates were also communicated by ICF to 
SFE from December 2011 up to the point of completion of the review. 

 Revisions by SFE and Final Review by ICF: Based on ICF’s findings, SFE revised the FY 2010 
municipal GHG inventory.  

3. Key Findings 
 

San Francisco’s 2010 municipal GHG emissions inventory is comprised of seven key components. 
Figures 1 shows the amount of GHG emissions per key component and the percentage that each of them 
comprised in 2010. 
 

Figure 1: Breakout of Sources and Emissions for San Francisco’s 2010 Municipal GHG Emissions 
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At a broad sectoral level, GHG emissions arise from building energy and transportation fuels. Other 
sources such as waste are not included (although this source is included in the community-wide 
inventory). Building energy, comprised primarily of natural gas usage (accounting for over half of total 
emissions), followed by electricity (8%) and steam (3%), in total accounts for nearly 2/3 of total GHG 
emissions. Transportation-related emissions stem primarily from diesel use (26% of total emissions), 
followed by gasoline (9%), CNG (1%) and LPG use (0.1%). This breakout is not surprising given that 
electricity for municipal buildings is largely delivered through SFPUC which has a very low CO2 

emissions factor since electric power is primarily generated through hydro resources. Regarding 
transportation, the predominance of diesel as the largest source of GHG emissions is expected given its 
relatively high carbon intensity. We note that the city has embarked on biodiesel initiatives which 
should help in reducing the percentage of diesel in the blend, and hence lowering emissions. 
 

• Buildings - Electricity: Consumption in municipal/city-owned buildings. In FY 2009-2010, this 
was comprised of electricity delivered primarily through SFPUC (mix of hydroelectric 
generation and imported power), with lower amounts from PG&E (general grid electricity) and 
the Western Area Power Authority (WAPA) delivering electricity primarily to Treasure Island 
municipal buildings. Per the boundaries described in the inventory guidance document and 
SFE’s interpretation of Ordinance 81-08, we note that tenant electricity usage, particularly at 
SFO and the Port, are included. 

• Buildings - Natural Gas: Consumption in municipal / city-owned buildings. Consumption is 
tracked through SFPUC and PG&E records. Similar to electricity, natural gas consumption by 
SFO and Port tenants is included. 

• Buildings - Steam:  Consumption in municipal/city-owned buildings. Consumption in tracked 
through SFPUC records (delivery from NRG). 

• Transportation Fuels (diesel, gasoline, CNG, LPG):  Consumption in municipal/city-owned fleet. 
Consumption is tracked both through Central Shops as well as through direct 
agency/departmental records (primarily from SFPUC, SFO, MUNI, San Francisco Fire 
Department (SFFD), JPD, and RPD). 

 
Here are the key findings from ICF’s review of San Francisco’s 2010 municipal GHG emissions inventory:  
 

1. Clear accounting of boundaries, emissions sectors and key sources of emissions: The 
documentation and quantification of activity levels from all major sources of emissions that fall 
within a municipal inventory per the organization’s determined level of control and boundaries 
is essential in developing a credible and rigorous inventory. San Francisco’s 2010 municipal 
GHG inventory represents an appropriate attempt at capturing major emission sources and 
calculating resultant activity levels. It appears that all of the major stationary and mobile 
categories have been accounted for and appropriately quantified, in line with the boundaries 
described in the municipal inventory guidance document and the inventory file. However, as 
described in later sections, SFE may want to consider applying a more recent protocol (e.g., 
LGOP) and also separate out tenants’ energy usage (currently included) for future inventories. 
 

2. Backup source documents for key sectors match activity levels: ICF reviewed backup 
source documents indicating 2010 activity levels for electricity, natural gas and steam 
consumption (with a focus on SFPUC, PG&E and WAPA) as well as transportation fuels (through 
a mix of Central Shops records as well as PDFs, Excel files and other documents from agencies 
and departments directly reporting transportation fuel usage). The activity data were available 
and matched SFE’s 2010 municipal GHG inventory data. 
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3. Adherence to San Francisco Ordinance 81-08 and tenants energy usage:  SFE appears to 

have closely followed the guidance and requirements for GHG inventory development at the 
municipal level by collecting relevant department/agency-wide building and transportation 
fuels consumption information. The 2010 inventory, marking the first time that SFE has moved 
away from CCAR reporting (both because of the specific requirements of the Ordinance and 
because CCAR is now closed and has transitioned to the Climate Registry (TCR)2), appears to be 
deeper in scope and tracks information through departmental/agency records. It should also 
position the city well in order to track departmental/agency consumption levels and identify 
major consumption amounts in both the building and transportation sectors. 
 
We note that SFE has included tenants’ electricity and natural gas usage at location such as SFO 
and the Port. This justification is based on the boundaries it has set for the municipal inventory 
in the inventory guidance document and SFE’s interpretation concerning its jurisdiction and 
owned assets (presumably in reference to respectively sections 902(b) and 903(d)(iv) of the 
Ordinance). While it is conservative to include such sources and it is SFE’s prerogative to set its 
municipal inventory boundaries, the argument can also be made that tenants at these entities 
have direct control of the amount of energy they consume, even though the City may legally own 
the space and be passing utility services to the tenants. We suggest that these issues be further 
explored, with one possibility being the reporting of tenants’ usage separately from municipal 
inventory sources in future inventories. 
 

4. Municipal emissions factors have been reviewed in depth and validated: ICF has reviewed 
the various building energy and transportation emissions factors (EF) present in SFE’s 
municipal inventory. They are correct and have been properly applied. Unlike the community 
inventory which presented a complex set of challenges in deriving an appropriate blended 
electricity EF, the municipal inventory’s EFs are much more straightforward. The 2010 
electricity EF for PG&E is based on the completed third-party verification from January 2012, 
while SFPUC made some slight changes to its 2010 EF. Both of these EFs were finalized prior to 
ICF’s completion of its review of the 2010 municipal GHG inventory. In addition, the steam and 
transportation EFs appear to be correctly derived. Although CCAR has undergone a transition, 
the default EFs for transportation are still valid as these values do not change significantly over 
time. In the future though, given that CCAR has undergone a transition and SFE has moved away 
from CCAR reporting, SFE may wish to consult and reference more up-to-date EFs from other 
sources (e.g., WRI, LGOP, etc.) for future inventories. 
 

5. Challenges in obtaining complete, consistent and accurate data records from relevant 
departments and agencies: A key aspect to ICF’s review was the assessment of data 
management and collection process that both SFE as well as SF departments and agencies 
applied in the compilation of activity usage for the municipal inventory. SFE appears to have 
followed a participatory and inclusive approach in obtaining both centralized information (such 
as building energy usage from SFPUC, PG&E and WAPA; transportation fuel usage from Central 
Shops) as well as consumption information directly through relevant departments and agencies. 
The development of templates and sending information through Google Docs from relevant 
agencies and departments to SFE appears to have facilitated the process with some limitations 
(described below). Both of these methods are needed to obtain a complete picture of energy 

                                                                 
2 http://www.climateregistry.org/ 
 

http://www.climateregistry.org/
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consumption in buildings and fleet; however they present challenges in terms of completeness, 
consistency and accuracy of data. Key findings from ICF’s consultations with departments and 
agencies are as follows, with suggestions for improvement in Part 4. 
 

a. SFPUC records for electricity, natural gas and steam appear to be relatively 
straightforward and properly disaggregated in terms of consumption values per 
quarter.  A challenge arises when certain entities obtain electricity and/or natural gas 
additionally or instead from PG&E (these sources include the housing authority, SFUSD, 
the Port and SFO) or from WAPA (entities on Treasure Island such as SFFD and Treasure 
Island Development Authority). Tracking these sources is complicated and requires 
vetting from each agency and reconciliation of numbers internally at SFE to ensure that 
the figures match, that double-counting is not occurring and conversely that activity 
usage levels have not been inadvertently omitted. 
 

b. Central Shops appeared to track fuel also in a relatively straightforward manner 
(although there were some occasional problems in triggering recording when fuel was 
dispensed, see point below). In contrast, SFPUC’s tracking of records for transportation 
fuels was complex and led to occasional errors (such as flipping of fuel amounts across 
different fuel types). While these have since been corrected, this illustrates part of the 
challenge in collecting fuel records outside of a centralized fuel dispensing mechanism. 

 
c. A key challenge in transportation fuels accounting is the determination of biodiesel 

blends that SFMTA dispensed at its 3 key stations (Woods, Flynn and Kirkland). Each of 
these stations had different biodiesel blends and at different times during the FY2009-
2010 period. This led to numerous iterations of data reports and transmittals of data to 
SFE, even during the third-party review process (Dec. 2011 – May 2012). The biodiesel 
blend amounts (needed to determine diesel amount for CO2 reporting) did not appear to 
be particularly well-tracked in a consistent and accurate manner at first; however 
through efforts by SFE, the amounts now appear to be accurate. This issue illustrates the 
challenges in tracking biodiesel usage in a consistent manner. 

 
d. PG&E records for electricity, natural gas and steam were challenging to obtain on a 

quarterly/monthly basis (to match the period of FY 2009-2010) for municipal entities. 
Records appear to be classified in segments such as ‘commercial’, ‘industrial’, and 
‘residential’ (as illustrative examples only, not meant to be exhaustive) within which 
municipal sources of emissions may be present. This has presented challenges for SFE to 
determine which entities are not obtaining their energy from SFPUC and/or may be 
additionally obtaining energy from PG&E. 

 
e. SFUSD noted that PG&E at times had inadvertently over-estimated its natural gas usage 

in the past. These mistakes, although completely unintentional, were caught and fixed. 
This example illustrates the challenges of accurate reporting and the importance of 
review and assurance procedures. 

 
f. Central Shops noted that TRAK (its fuel tracking system) has had some occasional 

problems in the past where fuel dispensed did not appear to be tracked and recorded. 
Although careful monitoring by Central Shops caught these errors, threshold triggers 
based on historical/expected usage could be useful in automating the monitoring of fuel 
dispensed in line with tracking it accordingly. 
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g. Some departments such as RPD and JPD have their own generators and fuel tanks. SFE 

obtained records from these agencies to ensure completeness of fuel usage across 
municipal departments. These agencies followed their own formats for compiling and 
consolidating data reports; while that is an acceptable approach, it presented an extra 
layer of vetting and review for SFE to ensure consistency and completeness. 

 
h. SF Port highlighted challenges in collecting fuel information both at its facilities in 

general (since piers and spaces within them do not have typical addresses found at 
other locations) and in disaggregating their own usage from their tenants’ usage. 

 
6. Challenge of matching period of activity usage with period of PG&E electricity emissions 

factor: SFE applied the relevant period of activity usage (July 1, 2009 to June 30, 2010) with 
relevant emissions factors to the extent possible. Because the period in question for fiscal year 
2009-2010 effectively spanned portions of two calendar years, electricity activity from SFPUC 
records in the first and second quarter of FY 2009-2010 were applied to the 2009 SFPUC EF, 
while the third and fourth quarters (effectively falling in 2010) were applied to the 2010 SFPUC 
EF. In the future, SFE may wish to consider deriving (or request SFPUC to derive) a relevant 
fiscal year EF so that it is properly weighted from the July-June timeframe.  
 
A larger challenge that SFE faced this year was matching PG&E electricity consumption numbers 
with PG&E’s electricity EF. It was not possible, within this project’s timeframe, to obtain 
electricity consumption usage relevant to municipal sources for the FY 2009-2010 period; hence 
SFE applied calendar year (January – December) 2009 usage and applied the 2009 PG&E EF 
(also developed on a calendar year basis). In the absence of monthly or quarterly data, this 
approach is considered acceptable (especially since the 2009 EF is substantially higher than that 
of the 2010 EF), but in the future, we suggest that SFE and PG&E start working in advance of 
conducting the yearly municipal GHG inventory development in an attempt to obtain an 
appropriate fiscal year usage and EF set of numbers. 
 

7. Slight immaterial errors in conversion of electricity usage to metric tons of CO2 detected 
but now corrected: ICF initially detected errors that SFE had made in converting electricity 
amounts from PG&E to metric tons CO2  (MTCO2). The error occurred through an incorrect 
calculation. This error has since been resolved. 
 

8. Incorrect transposition of selected fuel records into the municipal inventory file but now 
corrected:  ICF initially detected incorrect transposition of electricity and natural gas records at 
SFO, omissions from Treasure Island, and mismatches with backup transportation fuel 
documents at agencies such as SFMTA and RPD. These errors have since been fixed, usage 
number match records, and the issue has been resolved. 
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4. Suggestions for Future Improvement 
The following are suggested areas for future improvement for SFE’s consideration in relation to the 
future development of San Francisco municipal GHG inventories: 

1. Streamlined tracking system for data collection, review and incorporation in the 
municipal inventory.  Point 5 of the findings in Part 3 highlighted key challenges that SFE 
faced in collecting energy and transportation information both in a consolidated and 
centralized manner (e.g.. from SFPUC, PG&E, Central Shops) as well as from 
agencies/departments directly. One approach that might be useful is to have a clear tracking 
system that assigns a unique identification number to each agency/department’s building, 
type of fuel, amount, and its origin and destination. This could be a system that SFE 
maintains internally. While the details are up to SFE to consider and further develop, this 
system could assist in maintaining a clearer link of where fuels are coming from, which 
department is using each fuel, how the fuel usage is being tracked and by whom.  This 
tracking system needs to be supplemented by discussions throughout the year with key 
agencies tracking fuel usage for others, as well as with each department/agency to ground-
truth the tracking system and to ensure that exceptions, recent changes and limitations are 
taken into account. 

2. Applying fiscal year periods for activity usage and EFs: We encourage SFE and PG&E to 
start obtaining fiscal year data much earlier in the inventory development process so that 
relevant consumption information can be obtained and EFs (if possible) adjusted on a fiscal 
year, rather than calendar year basis. SFE may also want to consider applying a weighted EF 
from SFPUC to relevant quarterly usage amounts (rather than applying calendar year EFs). 
These changes would enhance the accuracy of the GHG calculations. 

3. Application of LGOP:  For the 2010 municipal inventory, SFE did not follow the CCAR GRP 
(except for some transportation EFs). Instead, it focused on adhering to Ordinance 81-08 
and accordingly expanding the depth and rigor of the inventory by obtaining 
departmental/agency energy consumption information in a mix of top-down and bottom-up 
methods. However, in the future, SFE may wish to consider applying LGOP, a protocol that 
has been widely endorsed and vetted by key organizations involved in municipal GHG 
accounting (ICLEI, CARB, CAR, and CCAR). Application of this protocol may be useful in 
considering how to treat tenants’ energy usage in a clearer manner (which LGOP 
incidentally states that such usage not be included in municipal inventories). 

4. Inclusion of Non-CO2 Gases: SFE’s 2010 municipal inventory includes only CO2 emissions. 
This is in contrast to earlier inventories submitted to CCAR which included CH4 and N2O. As 
CO2 comprises the largest share of GHGs in a municipal inventory and given that this is the 
first year in which SFE has embarked on a deeper and more extensive process of collecting 
department/agency-wide consumption information outside of CCAR, this judgment appear 
reasonable for now. However for future reporting, the inclusion of non-CO2 gases for 
electricity, natural gas and fuel consumption, and transportation, as well as 
hydrofluorocarbons (HFCs), e.g., from building chillers and refrigerators and vehicle air 
conditioners, could further improve the scope of the inventory. 

5. Clearer links to data sources: For the purposes of ensuring full transparency and credibility, 
tracking emissions in the future, as well as making it easier for third-party verifiers to 
corroborate calculations, it is useful to have clearly laid-out components and sub-components 
of the inventory which are linked to each other. The organization of the 2010 inventory 
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certainly represents a major improvement over earlier inventories that ICF has reviewed. 
However, we encourage continued efforts by SFE to have a single Excel file that clearly 
contains all information for key inventory segments in a completely referenced and linked 
manner. 

5. Conclusion and Summary Statement 
Based on its review of SFE’s 2010 municipal GHG emissions inventory, ICF International has verified 
the information submitted by SFE as being accurate and in line with Ordinance 81-08 and the 
inventory guidance document.  The emission estimates were calculated in a consistent and 
transparent manner and were found to be a fair and appropriate representation of the city’s 2010 
municipal GHG emissions (covering the period of FY 2009-2010, namely July 1, 2009 to June 30, 
2010 inclusive) and were free from material misstatement. ICF identified several minor, immaterial 
discrepancies in the greenhouse gas inventory which were corrected by SFE during the course of the 
verification. ICF has verified a total of 211,553 metric tons of CO2 emissions for the 2010 
municipal GHG inventory.  ICF has made several suggestions that could further enhance the scope, 
rigor, organization and transparency for future inventory efforts. 
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