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STI Ref. No. 900202

TO:
Cheryl Taylor (ARB) and CCOS II participating air districts 

FROM:
Dana Coe and Lyle Chinkin

SUBJECT:
Protocol Memoranda

Introduction

These protocol memoranda discuss emissions estimation procedures for the use of counties who are participating in the CCOS II Emission Inventory Project (listed below), and the Air Resources Board (ARB).  

· Amador
· Butte
· Calaveras

· Colusa
· E. Solano
· El Dorado

· Glenn
· Mariposa
· Mendocino

· Nevada
· Placer
· Plumas

· Sacramento
· Shasta
· Sierra

· Sutter
· Tehama
· Tuolumne

· Yolo
· Yuba


The area source categories to be addressed during the CCOS II Emission Inventory Project are listed below.

· Asphalt paving/roofing, including asphalt roofing operations, cutback asphalt paving, emulsified asphalt paving, hot-mix asphalt paving, other asphalt paving, and road oils

· Chemical and related products manufacturing, including rubber, plastics, fiberglass, and miscellaneous other chemical products

· Cleaning and surface coatings and related process solvents, including printing and miscellaneous industrial solvent use

· Fuel combustion, including the following items

Commercial natural gas combustion, including cogeneration, commercial natural gas combustion for space heating, commercial natural gas combustion for water heating, and unspecified commercial natural gas combustion

Commercial liquid fuels combustion, including liquefied petroleum gas, distillate oil, and residual oil combustion

Industrial natural gas combustion (unspecified)

Industrial liquid fuels combustion, including liquefied petroleum gas, distillate oil, and residual oil combustion

Unspecified miscellaneous combustion sources 

Resource recovery

Petroleum production fuel combustion, including gaseous fuel combustion, combustion on drilling rigs, and combustion on workover rigs

· Cooking, including commercial charbroiling, deep-fat frying, and other unspecified cooking

· Wastes, including farming operations livestock waste, municipal landfills, biological waste disposal, and volatile organics waste disposal

· Food and agriculture, including bakeries and agricultural crop processing losses

· Mineral and metal processes, including secondary metal production, sand and gravel excavation and processing, asphaltic concrete production, grinding/crushing of aggregates, surface blasting, cement concrete production, and other (miscellaneous) mineral processes

· Miscellaneous processes, including miscellaneous industrial processes, miscellaneous evaporation, and wood processing losses

· Petroleum marketing, including natural gas transmission losses, bulk plants/terminals breathing losses, bulk plants/terminals working losses, tank cars and trucks working losses, and bulk gasoline storage and transfer (unspecified).

Emissions Estimation General Principals

The main concern of the CCOS II Project is to establish methods for estimating emissions of ARB inventory pollutants, listed below.  

· Reactive organic gases (ROG) and total organic gases (TOG)

· Particulate matter (PM) and PM of less than 10 microns aerodynamic diameter (PM10)

· Carbon monoxide (CO)

· Sulfur oxides (SOx) and nitrogen oxides (NOx)  

In many cases, area source emissions must be indirectly calculated and distributed in space and time according to average or estimated activity levels (i.e., emissions modeling).  Some emissions categories require unique equations or models, but for many, the basic approach to emissions modeling is the following equation.

E ( EF  A


E 
= 
Estimated emissions (mass per unit time)


EF 
= 
Emission factor (mass emitted per unit activity)


A 
= 
Activity level (units vary)

A few examples of activity measures, or “activity surrogates”, include the amount of raw material consumed, quantity of goods produced, site operating schedules, and geographical positioning data.  For the categories discussed in this interim memorandum, the activity surrogates include the quantity of fuel combusted (natural gas combustion) and the quantity of on-site waste refuse (landfills).

In Closing

The methods recommended thus far were pulled together from a variety of resources, including local air districts’ past methods documents, EPA documents, ARB documents, and original ideas based on the discovery of new information sources through Internet research and telephone contacts.  There may be information sources or local community resources of which we are still unaware, so we welcome any suggestions or pointers from the CCOS II participants that will help us to complete an exhaustive literature and information review.

