Attachment B:  Waste Disposal

This attachment discusses the emissions sources listed below, which are associated with the disposal and management of various wastes.

Description
EIC Code
CES Number

Biological wastes (unspecified)
199-995-0260-0000
66712

Incinerators-pathological waste
130-130-0266-0000
?

Sewage treatment-liquid waste (unspecified)
110-110-0300-0000
?

Volatile organic waste disposal (evaporation)
199-190-0300-0000
82065

Livestock wastes
620-618-0262-0000
66605

Municipal landfills
120-122-0242-0000
57281

emissions from biological waste disposal

Medical wastes are incinerated or sterilized and sent to landfills (as treated solid wastes).  Sterilization and incineration may be performed by waste generators or by permitted medical waste treatment facilities.  ARB regulates the allowable emissions from medical waste incinerators, which are issued permits to operate by local Air Quality Management Districts.

In 1990, about 20 percent of the state’s hospitals operated their own onsite incinerators. The remainder either sterilized and landfilled their wastes or shipped them to regional incinerators.  In 1990 ARB adopted a control measure to reduce emissions of dioxins from medical waste incinerators by 99 percent. Section 93104, Title 17 of California Code of Regulations applied the reduction requirement to medical incinerators that incinerate more than 25 tons per year, and required more effective operation of many small incinerators.

The Medical Waste Management Act (California Health and Safety Code Sections 117600 – 118360) requires local agencies to produce a Medical Waste Management Plan and requires registration of generators, transfer stations, treatment facilities, and haulers of medical waste with local agencies.  In addition, treatment facilities and transfer stations must be inspected periodically by enforcement agencies.  The California Health Services Department (DHS) maintains a database of entities registered as treatment facilities, transfer stations, and small or large generators of medical wastes.  Generators of medical wastes qualify as large generators if they produce 200 or more pounds of medical wastes in any month.  The majority of medical practices registered small generators.  Most of these entities use medical-waste haulers and off-site treatment.

As of Oct. 17, 2001 DHS reported that there are 11 permitted offsite medical waste treatment facilities in California.  Only one of these employs incineration (rather than steam or microwave sterilization).  This facility is located in Alameda County (in the city of Oakland), which is not among the CCOS II participating counties.  According to Mr. Jack McGurk, chief of the DHS Environmental Management Branch, only 10 to 12 on-site incinerators currently remain in use at hospitals statewide.  STI investigated those that were said to be located within any of the CCOS II participating counties.  Two on-site incinerators were determined to have been closed, which left only one remaining in operation.  Through telephone contact, the Ukiah Valley Hospital (in Mendocino County) was found to incinerate about 10,000 lb/yr of medical waste (or 5 tpy).  In California, about 35,000 tons of medical waste are processed annually across the state (according to Mr. McGurk).

All of EPA’s recommended emission factors for medical waste incineration are less than 5 lb of air pollutant per ton of waste incinerated (EPA, 1995a).  (This applies to all pollutants of interest: NOx, SOx, CO, TOC, PM.)  Therefore, among CCOS II participating counties, emissions from medical waste incineration are insignificant given the small quantities of wastes that are processed. 

emissions from Pathological Waste Incinerators

This category includes emissions from human and animal crematories.  The Cremation Association of North America (CANA), a business association, estimated that 108,617 human cremations would be performed in California during the year 2000 (CANA, 2001).  The Emission Inventory Improvement Program provides an emission factor of 5.59 ( 10-5 lb PM per cremation (Emission Inventory Improvement Program, 2001).  Thus, statewide year-2000 PM emissions from human cremations are estimated to be negligible as follows.
108,617 cremations ( (5.59 ( 10-5 lb PM per cremation) = 6.1 lb PM

Recent emissions studies have found that other criteria air pollutants are emitted at rates not above one order of magnitude larger than the PM emission rate (CANA, 2000; AEA Technology Environment, 2002).  In addition, national-scale inventories have included emissions estimates for animal crematories that are much smaller than those for human crematories (Eastern Research Group, 2001).  Therefore by inference, emissions from human crematories of non-PM criteria pollutants and emissions from animal crematories are considered to be negligible.

emissions from Unspecified Sewage Treatment of Liquid Waste

Emissions from industrial and publicly-owned municipal sewage treatment facilities are treated as point sources of TOG and ROG in the California inventory.  (EPA’s emissions model, WATER9, is the recommended emissions estimation method.)  Distributed sewer systems for publicly-owned treatment facilities also are sources of TOG and ROG emissions, but these are treated area sources.  To date, it appears that distributed sewer systems have been a largely neglected emissions source category.  We have been unable to identify existing emissions inventories that include this category nor factors that could be scaled according to readily available information, such as process throughputs or sizes of populations served.  Available emissions estimation techniques, such as the use of WATER9, require detailed information about the sewage chemical composition, environmental conditions, and physical design structures of sewers.  The entities who are in the best position to acquire these types of data are city sewer districts, or city engineering and planning departments.  A list of 169 publicly-owned treatment facilities in the CCOS II counties was obtained from the State Water Resources Control Board (see Table 1).
	Table 1.   Sewage treatment facilities that handle municipal waste streams in the CCOS II participating counties.

	

	Facility ID
	NPDES No.
	Agency
	Facility Name
	Facility City
	Facility County
	Design Flow

(Mgd)
	Baseline Flow

(Mgd)

	5B030100001
	
	Amador, City Of
	Amador City WW Export System
	Amador City
	Amador
	0
	0

	5B030102001
	
	Ione, City Of
	City Of Ione WWTP
	Ione
	Amador
	0
	0

	5B031009001
	
	East Bay Mud
	Pardee Recreation Area
	Ione
	Amador
	0
	0

	5B030109001
	
	Amador Reg.San. Authority
	Amador Co.Regional Outfall
	Ione
	Amador
	0
	1.2

	5B030103001
	CA0079391
	Jackson, City Of
	City Of Jackson WWTP
	Jackson
	Amador
	0.71
	0.424

	5B030106001
	
	Plymouth, City Of
	Plymouth Wastewater Trt Plant
	Plymouth
	Amador
	0.17
	0.1

	5B030110001
	
	Amador Co Pwd
	River Pines WWTP
	River Pines
	Amador
	3.5
	0

	5B030104001
	
	Sutter Creek, City Of
	Sutter Creek WWTP
	Sutter Creek
	Amador
	0.48
	0.35

	5A040100001
	CA0078930
	Biggs, City Of
	Biggs WWTP
	Biggs
	Butte
	0.53
	0.219

	5A040102001
	CA0079081
	Chico, City Of
	Chico Regional WWTF
	Chico
	Butte
	9
	7.2

	5A041041001
	
	Butte Csa #135
	Keefer Creek Subdiv, Phase II
	Chico
	Butte
	0.006
	0.006

	5A041045001
	
	Butte Csa #169
	Pheasant Landing Subdivision
	Chico
	Butte
	0
	0

	5A040103001
	
	Gridley, City Of
	Gridley WWTF
	Gridley
	Butte
	1
	0

	5A040108001
	
	Butte Csa #21
	Butte Csa #21
	Oroville
	Butte
	0.002
	0.002

	5A040121001
	
	Butte Csa #141
	Mops Inc
	Oroville
	Butte
	0.014
	0.014

	5A040106001
	CA0079235
	Sewer Comm - Oroville Region
	Oroville WWTP
	Oroville
	Butte
	6.5
	3

	5A040105001
	
	Richvale Sd
	Richvale STP
	Richvale
	Butte
	0.25
	0.03

	5A040113001
	
	Butte Csa #82
	Stirling City Ponds
	Stirling City
	Butte
	0
	0

	5B050100002
	
	Angels, City Of
	Angels Camp WWTP
	Angels Camp
	Calaveras
	0.4
	0.33

	5B050107008
	
	Calaveras Co Water Dist
	Mill Woods WWTF
	Arnold
	Calaveras
	0.088
	0

	5B050107005
	
	Calaveras Co Water Dist
	Arnold WWTP
	Arnold
	Calaveras
	0.175
	0.031

	5B050106001
	
	Calaveras Co Water Dist
	Big Trees Country Houses
	Camp Connell
	Calaveras
	0.002
	0.0005

	5B050105001
	
	Calaveras Co Water Dist
	Copper Cove WWTP
	Copper Cove Village
	Calaveras
	0.12
	0.081

	5B051003001
	
	Calaveras Co Water Dist
	Douglas Flat/Vallecito WWTP
	Douglas Flat
	Calaveras
	0.065
	0.025

	5B050101001
	
	Mokelumne Hill Sanitary Dist.
	Mokelumne Hill WWTF
	Mokelumne Hill
	Calaveras
	0
	0

	5B051003002
	
	Calaveras Co Water Dist
	Indian Rock Vineyards Subdiv.
	Murphys
	Calaveras
	0.006
	0

	5B050107004
	
	Calaveras Co Water Dist
	Forest Meadows
	Murphys
	Calaveras
	0.045
	0.027

	5B050102001
	
	Murphys Sanitary District
	Murphys WWTF
	Murphys
	Calaveras
	1.08
	0.23

	5B050103001
	CA0079464
	San Andreas Sanitary Dist.
	San Andreas WWTF
	San Andreas
	Calaveras
	0.4
	0.3

	5B051022001
	
	East Bay Mud
	Ebmud Pardee Center WWTF
	Valley Springs
	Calaveras
	0.003
	0

	5B050104001
	
	Valley Springs Sd
	Valley Springs Sd WWTF
	Valley Springs
	Calaveras
	0.065
	0.037

	5B051003004
	
	Calaveras Co Water Dist
	Southworth Ranch Estates WWTF
	Wallace
	Calaveras
	0.017
	0

	5B050107007
	
	Wallace Community Service Dist
	Wallace Lake Estates WWTF
	Wallace
	Calaveras
	0.04
	0

	5B052000001
	
	Calaveras Co Water Dist
	Wilseyville Comm.Sewage System
	Wilseyville
	Calaveras
	0
	0

	5B052009002
	
	Calaveras Co Water Dist
	West Point WWTP
	Wilseyville
	Calaveras
	0.058
	0.058

	5A010100001
	
	Arbuckle Pud
	Arbuckle Pud WWTP
	Arbuckle
	Colusa
	0.5
	0.24

	5A060101001
	CA0078999
	Colusa, City Of
	Colusa WWTP
	Colusa
	Colusa
	0.9
	0.66

	5A060102001
	CA0079987
	Maxwell P.U.D.
	Maxwell Pud WWTF
	Maxwell
	Colusa
	0.2
	0.14

	5A060104001
	
	Princeton Water Works Dist.
	Princeton Wtr Works Dist WWTP
	Princeton
	Colusa
	0
	0

	5A060103001
	CA0077933
	Williams, City Of
	Williams WWTP
	Williams
	Colusa
	0.5
	0.3

	5B090102001
	CA0078662
	El Dorado Id
	Deer Creek WWTP
	Cameron Park
	El Dorado
	2.5
	2.4

	5A090102010
	
	El Dorado Id
	Camino Heights WWTP
	Camino
	El Dorado
	0
	0

	5A091007001
	
	Georgetown Divide Pud
	Auburn Lk Trls Onsite WW Disp
	Cool
	El Dorado
	0.0718
	0.024

	5B090102005
	CA0078671
	El Dorado Id
	El Dorado Hills WWTP
	El Dorado Hills
	El Dorado
	3
	1.5

	5A090100001
	CA0078956
	Placerville, City Of
	Hangtown Creek WWTP
	Placerville
	El Dorado
	3.9
	1.038

	5A090102008
	
	El Dorado Id
	Gold Ridge Forest Unit 3
	Pollock Pines
	El Dorado
	0.0125
	0.0125

	5A090102003
	
	El Dorado Id
	Rancho Ponderso
	Rescue
	El Dorado
	0
	0

	6A095900700
	
	South Tahoe Pud
	STPud Wastewater Trtment Plant
	South Lake Tahoe
	El Dorado
	7.7
	4.5

	5A110103001
	
	Hamilton City Csd
	Hamilton City Csd WWTP
	Hamilton City
	Glenn
	0.5
	0

	5A110100001
	
	Orland, City Of
	City Of Orland WWTP
	Orland
	Glenn
	2.1
	1.029

	5A110101001
	CA0078034
	Willows, City Of
	Willows WWTP
	Willows
	Glenn
	1.12
	1

	5C221012001
	CA0079430
	Mariposa Pud
	WWTP
	Mariposa
	Mariposa
	0.61
	0.11

	5C221002001
	
	Yosemite West Sd
	WWTF
	Wawona
	Mariposa
	0.1
	0.022

	1B77162OMEN
	
	Calpella Cwd
	Calpella Cwd-WWTP
	Calpella
	Mendocino
	0.04
	0.027

	1B83009OMEN
	CA0023574
	Covelo Csd
	Covelo City POTW
	Covelo
	Mendocino
	0.08
	0.041

	1B84083OMEN
	CA0023078
	Fort Bragg, City Of
	Fort Bragg City WWTP
	Fort Bragg
	Mendocino
	1
	0.82

	1B89005RMEN
	
	Gualala Csd
	Gualala WWTF
	Gualala
	Mendocino
	0.0001
	0.131

	1B83118OMEN
	CA0024040
	Mendo Co Wwd #2 Anchor Bay
	Mendocino CWWd#2-Anchor Bay
	Gualala
	Mendocino
	0.0196
	0.009

	1B80154OMEN
	
	Hopland Pud
	Hopland Public Utilities Dist.
	Hopland
	Mendocino
	0.06
	0.049

	1B80023OMEN
	
	Irish Beach Water District
	Irish Beach Subd.Units 1,2,3,4
	Manchester
	Mendocino
	0.0001
	0.0001

	1B82076OMEN
	
	Caspar South Wd
	Caspar South Water District
	Mendocino
	Mendocino
	0.013
	0.006

	1B83129OMEN
	CA0022870
	Mendocino City Csd
	Mendocino City Csd
	Mendocino
	Mendocino
	0.3
	0.142

	1B80045OMEN
	
	Point Arena, City Of
	Point Arena Wastewater Trt.Plt
	Point Arena
	Mendocino
	0.13
	0.028

	1B84029OMEN
	CA0022888
	Ukiah, City Of
	Ukiah City WWTP
	Ukiah
	Mendocino
	2.8
	2.25

	1B75260OMEN
	
	Westport Cwd
	WeSTPort Cwd
	Westport
	Mendocino
	0.029
	0.022

	1B80078OMEN
	CA0023060
	Willits, City Of
	Willits City WWTP
	Willits
	Mendocino
	1.3
	0.7

	6A290002225
	
	Floriston, Community Of
	Floriston Waste Trt Facility
	Floriston
	Nevada
	0
	0

	5A291025001
	
	Kingsbury Greens Csd
	Kingsbury Greens Csd WWTP
	Grass Valley
	Nevada
	0.013
	0.011

	5A290100001
	CA0079898
	Grass Valley, City Of
	Grass Valley, City Of STP
	Grass Valley
	Nevada
	3.8
	1.32

	5A290104003
	CA0081612
	Nevada Co Sd #1
	Lake Of The Pines WWTP
	Lake Of The Pines
	Nevada
	0.72
	0.54

	5A290104001
	CA0077828
	Nevada Co Sd #1
	Lake Wildwood WWTP
	Lake Wildwood
	Nevada
	1.12
	0.47

	5A290107002
	CA0083241
	Nevada Co Sd #1
	Cascade Shores WWTP
	Nevada City
	Nevada
	0.021
	0.014

	5A290106002
	
	Nevada Id
	Scotts Flat Reservoir Rec Area
	Nevada City
	Nevada
	0
	0

	5A290101001
	CA0079901
	Nevada City, City Of
	Nevada City WWTP
	Nevada City
	Nevada
	0.69
	0.41

	5A290107001
	
	Nevada Co Sd #1
	North San Juan WW Facility
	North San Juan
	Nevada
	0.024
	0.024

	5A290104006
	
	Nevada Co Sd #1
	Penn Valley WWTP
	Penn Valley
	Nevada
	0.09
	0.09

	5A290105001
	CA0081621
	Donner Summit Public Utility
	Donner Summit WWTP
	Soda Springs
	Nevada
	0.82
	0.15

	6A290011000
	
	Tahoe Truckee Sanitation Agncy
	Tahoe Truckee Sanitation Agen
	Truckee
	Nevada
	4.83
	4.83

	5A310104012
	
	Placer Co Facility Services 1
	Applegate WTF, Zone 24
	Applegate
	Placer
	0
	0

	5A310104007
	CA0079316
	Placer Co Facility Services 1
	Placer Co Smd No 1
	Auburn
	Placer
	0.95
	1.202

	5A310100001
	CA0077712
	Auburn, City Of
	Auburn WWTP
	Auburn
	Placer
	1.67
	1.35

	5A290106001
	
	Nevada Id
	Rollins Reservoir Rec Areas
	Colfax
	Placer
	0
	0

	5A310101001
	CA0079529
	Colfax, City Of
	Colfax STP
	Colfax
	Placer
	0.16
	0.12

	5A310104018
	CA0079367
	Placer Co Facility Services 1
	Placer Co Smd No 3
	Granite Bay
	Placer
	0.75
	0.1

	5A310108001
	
	South Sutter Water District
	Camp Far West Res South Side
	Lincoln
	Placer
	0
	0.075

	5A31NP00011
	CA0084476
	Lincoln, City Of
	City Of Lincoln WWTP
	Lincoln
	Placer
	1.4
	0.82

	5A310102002
	
	Lincoln, City Of
	City Of Lincoln WWTP
	Lincoln
	Placer
	1.4
	0.82

	5A310103001
	
	Newcastle Sanitary District
	Newcastle STP
	Newcastle
	Placer
	0
	0

	5A310104016
	
	Placer Co Facility Services 1
	Sunset Septage Receiving Fac
	Rocklin
	Placer
	0
	0

	5A310106007
	CA0084573
	Roseville, City Of
	Pleasant Grove WWTP
	Roseville
	Placer
	12
	6

	5A310106001
	CA0079502
	Roseville, City Of
	Dry Creek WWTP
	Roseville
	Placer
	18
	10

	5A310106006
	
	Roseville, City Of
	Master Reclamation Permit
	Roseville
	Placer
	6
	0.0001

	5A310104011
	CA0079341
	Placer Co Facility Services 1
	Sa No 28, Zone No.6
	Sheridan
	Placer
	0.1
	0.1

	5A320104003
	
	Beckwourth Csa
	Beckwourth WW Ponds
	Beckwourth
	Plumas
	0
	0

	5A320104004
	
	Plumas Eureka Csd
	Plumas Eureka Estates WWTF
	Blairsden
	Plumas
	0
	0

	5A321021001
	
	Gold Mountain Csd
	Gold Mountain WWTF
	Blairsden
	Plumas
	0.1
	0.05

	5A320104002
	
	West Almanor Csd
	Lake Almanor West
	Chester
	Plumas
	0
	0

	5A320100001
	CA0077747
	Chester Pud
	Chester STP
	Chester
	Plumas
	0.75
	0.5

	5A321018001
	
	Whitehawk Ranch Mutual Wtr Co
	Whitehawk Ranch WWTP
	Clio
	Plumas
	0.134
	0.134

	5A321010001
	CA0081744
	Grizzly Lake Resort Imp Dist
	Dellecker WWTP
	Dellecker
	Plumas
	0.01
	0.001

	5A321019001
	
	Gold Ridge Estates Ha
	Gold Ridge Ha, Unit III
	Graeagle
	Plumas
	0.007
	0.007

	5A320101001
	
	Indian Valley Csd
	Greenville WW Ponds
	Greenville
	Plumas
	0.4
	0.4

	5A320102001
	CA0077844
	Portola, City Of
	Portola WWTP
	Portola
	Plumas
	0.35
	0.35

	5A321001001
	
	Grizzly Lake Resort Imp Dist
	Crocker Mountain Estates STP
	Portola
	Plumas
	0.2
	0.002

	5A320103001
	CA0078981
	Quincy Csd
	Quincy WWTP
	Quincy
	Plumas
	2.5
	0.5

	5A320104007
	
	Indian Valley Csd
	Taylorsville STP
	Taylorsville
	Plumas
	0
	0

	5B340107005
	
	Sacramento Co Dpw-Elk Grove
	Courtland WWTF
	Courtland
	Sacramento
	0
	0

	5A340114004
	
	Sacramento Regional Csd-Elk Gv
	Regional Reclamation Facility
	Elk Grove
	Sacramento
	10
	5

	5A340108002
	CA0077682
	Sacramento Regional Csd-Sacto
	Sacramento Regional WWTP
	Elk Grove
	Sacramento
	181
	145

	5A34NP00016
	CA0084816
	Folsom, City Of
	Folsom Sewage Collection Sys
	Folsom
	Sacramento
	
	

	5B340101001
	CA0081434
	Galt, City Of
	Galt SD
	Galt
	Sacramento
	3
	1.45

	5B340103001
	
	Isleton, City Of
	City Of Isleton WWTP
	Isleton
	Sacramento
	0.43
	0.117

	5B340109001
	
	Rancho Murieta C.S.D.
	Rancho Murieta Csd WWT & Rec
	Rancho Murieta
	Sacramento
	2.4
	1

	5A340114001
	CA0079111
	Sacramento Regional Csd-Sacto
	Combined WW Collection/Trt Sys
	Sacramento
	Sacramento
	130
	130

	5A340115001
	CA0082597
	Sacramento Co Water Agency
	Sacramento Ms4 Permit
	Sacramento
	Sacramento
	0.0001
	0.0001

	5A340107010
	CA0078794
	Sacramento Regional Csd-Elk Gv
	Walnut Grove WWTP (Csd1)
	Walnut Grove
	Sacramento
	0.5
	0.5

	5A450100001
	CA0077704
	Anderson, City Of
	Anderson Wpcp
	Anderson
	Shasta
	1
	0.9

	5A450103006
	
	Redding, City Of
	Stillwater WWTP Reclamation
	Anderson
	Shasta
	4
	2

	5A450103001
	CA0079731
	Redding, City Of
	Clear Creek WWTP
	Anderson
	Shasta
	8.8
	7.5

	5A450103004
	CA0082589
	Redding, City Of
	Stillwater WWTF
	Anderson
	Shasta
	8
	1

	5A450107001
	
	Burney Wd
	Burney STP
	Burney
	Shasta
	0.44
	0.35

	5A450001005
	CA0081507
	Shasta Csa #17
	Cottonwood WWTP
	Cottonwood
	Shasta
	0.43
	0.2

	5A520104001
	CA0077852
	Rio Alto Wd
	Lake California WWTP
	Cottonwood
	Shasta
	0.64
	0.12

	5A450115001
	
	Anderson Union High School Dis
	West Valley High School
	Cottonwood
	Shasta
	0
	0

	5A450117001
	
	Fall River Mills Csd
	Fall River Mills STP
	Fall River Mills
	Shasta
	0.726
	0.06

	5A450001004
	
	Shasta Csa #8
	Palo Cedro WWTF
	Palo Cedro
	Shasta
	0.06
	0.03

	5A450105001
	CA0079511
	Shasta Lake, City Of
	Shasta Lake WWTF 
	Shasta Lake
	Shasta
	0.7
	0.64

	5A460101001
	
	Sierra Co Serv Area 5 Zone 5a
	Sierra Brooks Subdivision
	
	Sierra
	0
	0

	5A460101001
	
	Sierra Co Serv Area 5 Zone 5a
	Sierra Brooks Subdivision
	
	Sierra
	0
	0

	5A460100001
	
	Loyalton, City Of
	City Of Loyalton WWTP
	Loyalton
	Sierra
	0
	0.275

	2 482001001
	CA0038091
	Benicia, City Of
	Benicia WWTP
	Benicia
	Solano
	3
	2.4

	5A480101001
	
	Dixon, City Of
	Dixon STP
	Dixon
	Solano
	0
	1.65

	5A480105002
	CA0077691
	Vacaville, City Of
	Easterly Sewage Trt Plant
	Elmira
	Solano
	10
	6.5

	2 482005001
	CA0038024
	Fairfield-Suisun Sewer Distrct
	Subregional WWTP
	Fairfield
	Solano
	17.5
	12.7

	2 482005002
	
	Fairfield-Suisun Sewer Distrct
	Fairfield-Reclamation
	Fairfield
	Solano
	0.0001
	0.0001

	5A480108001
	CA0083771
	Rio Vista & Blackhawk Venture
	Summerset At Rio Vista
	Rio Vista
	Solano
	0.2
	0.18

	5A480104001
	CA0079588
	Rio Vista, City Of
	Rio Vista Waste Trt Facility
	Rio Vista
	Solano
	0.42
	0.4

	2 482034001
	
	Twin Creeks
	Solano Twin Creek STP
	Suisun City
	Solano
	0.009
	0.008

	2 482012001
	CA0037699
	Vallejo San And Flood Cont Dis
	Vallejo Sfcd WWTP
	Vallejo
	Solano
	12.5
	10.5

	5A510100001
	CA0079022
	Live Oak, City Of
	City Of Live Oak WWTP
	Live Oak
	Sutter
	1.6
	1.6

	5A510102003
	
	Sutter Co Dpw
	Robbins WWTF
	Robbins
	Sutter
	0.03
	0

	5A510102002
	
	Sutter Co Dpw
	Rio Ramaza WW Disposal Ponds
	Sutter County
	Sutter
	0.168
	0

	5A511002001
	
	Sutter Co Dpw
	Stonegate Village STP
	Yuba City
	Sutter
	0.021
	0.021

	5A510101001
	CA0079260
	Yuba City
	Yuba City WW Reclamation Plant
	Yuba City
	Sutter
	7
	4.3

	5A520100001
	CA0004995
	Corning, City Of
	Corning Indust/Domestic WWTF
	Corning
	Tehama
	1.38
	0.83

	5A520105001
	
	Gerber-Las Flores Csd
	Gerber STP
	Gerber
	Tehama
	0.11
	0.11

	5A520102001
	CA0084069
	Tehama Co Sd #1
	Mineral WWTP
	Mineral
	Tehama
	0.75
	0.07

	5A520101001
	CA0078891
	Red Bluff, City Of
	Red Bluff WW Reclamation Plant
	Red Bluff
	Tehama
	2.3
	1.4

	5A520106001
	
	Golden Meadows Csd
	Golden Meadows STP
	Red Bluff
	Tehama
	0
	0

	5C550111001
	
	Leland Meadow Water District
	Leland Meadow WTP
	
	Tuolumne
	0
	0

	5C550100001
	
	Groveland Comm. Serv. District
	Groveland STP
	Groveland
	Tuolumne
	0.15
	0.95

	5C550101001
	
	Jamestown Sanitary District
	Jamestown Sanitary District
	Jamestown
	Tuolumne
	1.01
	0.135

	5C551001001
	
	San Francisco, City & Co Of
	Moccasin Powerhouse
	Moccasin
	Tuolumne
	0
	0

	5C550106006
	
	Pinecrest Permittees Assoc.
	Pinecrest WWTP
	Pinecrest
	Tuolumne
	0
	0.08

	5C550106004
	
	Tuolumne Utilities District
	Sonora Regional WWTF
	Sonora
	Tuolumne
	2.6
	0.6

	5C550106003
	
	Tuolumne Utilities District
	Mi-Wuk Village
	Sonora
	Tuolumne
	0.03
	0.03

	5C550104001
	
	Tuolumne City Sanitary Dist
	Tuolumne STP
	Tuolumne
	Tuolumne
	0
	0.07

	5B55NC00004
	
	Tuolumne Utilities District
	Twain Harte WWTP
	Twain Harte
	Tuolumne
	
	

	5A570100001
	CA0079049
	Davis, City Of
	City Of Davis STP
	Davis
	Yolo
	7.5
	5.5

	5A570108001
	
	Esparto Csd
	Esparto Csd - Sewage Trt Fac
	Esparto
	Yolo
	0
	0

	5A570102001
	
	Madison Service Dist
	Madison Service Dist WTF 
	Madison
	Yolo
	0.141
	0.135

	5B570103001
	CA0079171
	West Sacramento, City Of
	West Sacramento STP
	West Sacramento
	Yolo
	7.5
	5

	5A570104001
	
	Winters, City Of
	Winters WWTP
	Winters
	Yolo
	0
	0

	5A570105001
	CA0077950
	Woodland, City Of - Domestic
	Woodland WWTP
	Woodland
	Yolo
	7.5
	5

	5A570101001
	
	Knights Landing Service Dist.
	Knights Landing Serv Dist-WDF
	Yolo County
	Yolo
	0
	0

	5A580100002
	CA0079651
	Linda Co Water District
	Linda Co Wtr Dist Wpcp
	Marysville
	Yuba
	1.8
	1.3

	5A580101001
	
	Marysville, City Of
	City Of Marysville WWTP
	Marysville
	Yuba
	1.7
	1.51

	5A580102001
	CA0077836
	Olivehurst Pud
	Olivehurst WWTP
	Olivehurst
	Yuba
	1.8
	1

	5A580103001
	
	Wheatland, City Of
	City Of Wheatland WWTP
	Wheatland
	Yuba
	0.5
	0.227


Emissions from VOC Waste Disposal

The California Integrated Waste Management Board (IWMB) estimates the quantities of various materials that are generated as landfill waste in each county of California (IWMB, 2001a).  These materials include VOC-rich materials, such as paints, household hazardous materials/solvents, and vehicle/equipment fluids, as well as many other types of low-VOC waste materials.  (Note that negligible VOC contents are assumed for all other reported types of materials, including used asphalt paving/roofing materials, used motor oil, and many others.)

Many counties of California export their landfill wastes out of state for disposal (IWMB 2001b).  The IWMB estimates the ratios of exported wastes to total wastes generated in each county of California (IWMB, 2001b).  In addition, the IWMB estimates quarterly and annual quantities of waste accepted at landfills in each county of California (IWMB, 2001c).

In order to estimate emissions from landfilled VOC wastes, we will employ the following assumptions.

· The majority of emissions occur in the counties that receive landfilled wastes.

· The majority of emissions occur within 3 months of disposal.

The equation below illustrates the method that is proposed to estimate the quantities of VOC-rich wastes accepted by landfills in each county.
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where:

Wi 
=
Quantity of waste accepted in county i

Gj 
= 
Quantity of waste generated in county j

Pi 
= 
Proportion of total statewide landfill wastes that are accepted in county i

Ej 
= 
Fraction of waste generated in county j that is exported out of state.

In order to estimate emissions from VOC-rich landfilled materials, we will employ the following assumptions.

· The density of disposed paint is approximately 10 lb/gal.  

· The VOC content of commercial paints is 330 g/L, which is consistent with the range of VOC contents for solvent-borne paints that was determined by the ARB (1999).

· The VOC content of household paints is 150 g/L, which is consistent with the range of VOC contents for water-borne paints that was determined by the ARB (1999).

· The VOC content of disposed vehicle/equipment fluids is 1.5% by weight.  This is consistent with materials safety data sheets (MSDS) for motor engine oil.

· The VOC content of household solvents/hazardous wastes is 30% by weight.  This is consistent with the ranges of VOC contents that are defined by the ARB and EPA as maximum allowable limits for consumer products.

Example Calculations

The IWMB (2001a) estimates that Solano County generates 89 tons of commercial paint wastes per year.  In addition, Solano County exports 3.6% of its wastes to out-of-state landfills (IMWB, 2001b).  Thus, the total amounts of commercial paint wastes that are generated in Solano County and disposed within California are calculated as follows.

89 tons ( (1 – 0.036) = 85.8 tons per year

Similar estimates were calculated for each of California’s counties and summed to estimate that 924 tons per year of commercial paint wastes were disposed in California’s landfills in year 2000.  During the first quarter of 2000, the IMWB estimates that landfills in Solano County accepted 0.32% of the total annual waste landfilled in California.  VOC emissions from landfilled commercial paint wastes during the first quarter of 2000 are estimated for Solano County as follows.

924 tons ( 0.0032 (10 lb/gallon ( 330 g/L ( 454 g/lb ( 3.785 L/gal = 0.81 tpy VOC

Table 1 tabulates the results of similar calculations that were carried out for each of California’s counties.  The figures in Table 1 represent the sums of emissions for all VOC-rich materials (commercial paints, residential paints, household solvents/hazardous materials, and vehicle/equipment fluids).  These emissions are generally small when compared to total VOC emissions estimates for landfills.  Possible exceptions are Sacramento, Yolo, Calaveras, and Amador counties, where emissions from disposal of VOC-rich materials may account for around 4% to 9% of total landfill emissions.  For counties where emissions of VOC-rich landfill wastes are potentially important, it may be useful to re-allocate a portion of the total VOC emissions from landfills to this more specific category.
	Table 1.   Quarterly VOC emissions (tons) due to landfill disposal of VOC-rich wastes.



	County
	Annual Total
	Quarter 1
	Quarter 2
	Quarter 3
	Quarter 4

	Alameda
	54.6
	13.3
	13.7
	14.1
	13.5

	Amador
	0.9
	0.2
	0.2
	0.4
	0.2

	Butte
	3.8
	0.9
	1.0
	0.9
	0.9

	Calaveras
	0.8
	0.2
	0.2
	0.2
	0.2

	Contra Costa
	21.8
	4.5
	5.8
	5.8
	5.7

	Del Norte
	0.4
	0.1
	0.1
	0.1
	0.1

	El Dorado
	0.1
	0.0
	0.0
	0.0
	0.0

	Fresno
	16.8
	4.2
	4.2
	4.3
	4.0

	Glenn
	0.5
	0.1
	0.1
	0.1
	0.1

	Humboldt
	0.3
	0.2
	0.1
	0.0
	0.0

	Imperial
	4.4
	1.1
	1.2
	1.0
	1.1

	Inyo
	0.4
	0.1
	0.1
	0.1
	0.1

	Kern
	19.5
	4.5
	4.4
	4.7
	5.8

	Kings
	4.7
	1.0
	1.0
	1.1
	1.6

	Lake
	1.1
	0.2
	0.3
	0.3
	0.3

	Lassen
	0.3
	0.1
	0.1
	0.1
	0.1

	Los Angeles
	251.0
	61.0
	64.7
	63.8
	61.6

	Madera
	2.3
	0.6
	0.6
	0.6
	0.6

	Marin
	9.2
	2.4
	2.3
	2.3
	2.2

	Mariposa
	0.3
	0.1
	0.1
	0.1
	0.1

	Mendocino
	1.5
	0.3
	0.5
	0.5
	0.2

	Merced
	5.2
	1.3
	1.3
	1.3
	1.3

	Mono
	0.7
	0.1
	0.2
	0.2
	0.1

	Monterey
	11.0
	2.4
	2.8
	3.0
	2.8

	Napa
	1.2
	0.2
	0.3
	0.3
	0.3

	Orange
	114.5
	26.5
	30.6
	29.3
	28.1

	Placer
	4.8
	1.2
	1.3
	1.2
	1.2

	Plumas
	0.0
	0.0
	0.0
	0.0
	0.0

	Riverside
	49.1
	12.0
	12.6
	12.2
	12.4

	Sacramento
	17.0
	4.6
	4.3
	4.1
	4.0

	San Benito
	1.6
	0.3
	0.4
	0.4
	0.4

	San Bernardino
	25.7
	6.1
	6.7
	6.8
	6.1

	San Diego
	77.1
	17.4
	19.6
	20.5
	19.7

	San Joaquin
	34.0
	6.3
	7.5
	9.9
	10.2

	San Luis Obispo
	6.1
	1.4
	1.6
	1.6
	1.5

	San Mateo
	24.1
	5.1
	6.4
	6.3
	6.3

	Santa Barbara
	10.0
	2.4
	2.7
	2.6
	2.3

	Santa Clara
	36.6
	9.6
	9.2
	8.9
	9.0

	Santa Cruz
	5.2
	1.4
	1.6
	1.6
	0.6

	Shasta
	5.1
	1.4
	1.3
	1.3
	1.1

	Sierra
	0.1
	0.0
	0.0
	0.0
	0.0

	Siskiyou
	0.4
	0.1
	0.1
	0.1
	0.1

	Solano
	10.7
	2.8
	2.7
	2.5
	2.6

	Sonoma
	11.9
	2.6
	3.1
	3.2
	3.0

	Stanislaus
	4.6
	1.1
	1.0
	1.3
	1.2

	Tehama
	1.1
	0.3
	0.3
	0.3
	0.3

	Tulare
	6.3
	1.6
	1.7
	1.6
	1.5

	Tuolumne
	0.0
	0.0
	0.0
	0.0
	0.0

	Ventura
	22.0
	5.3
	5.6
	5.7
	5.3

	Yolo
	4.3
	1.0
	1.1
	1.1
	1.1

	Yuba
	4.8
	1.1
	1.2
	1.3
	1.2

	Total
	890.1
	210.7
	228.1
	229.2
	222.1


Emissions from Livestock Wastes

As part of its current research and development for ammonia and PM2.5 inventories, the ARB is in the process of developing improved county-level population estimates for cattle and other livestock.  Contacts for the ARB research programs are Mr. Patrick Gaffney and Mr. Michael Benjamin.  In addition, the California Energy Commission (CEC) is responsible for developing comprehensive statewide inventories of greenhouse gas emissions, which includes methane emissions due to livestock manure management.  The contact for the CEC greenhouse inventory is Mr. Guido Franco.

The CEC and ARB are currently working on review draft reports of their emission inventories.  In addition, the CEC is working cooperatively with the ARB to ensure that the CEC’s final version of its emission inventory is reasonably consistent with ARB inventories.  At the time of this writing, the CEC and ARB reports are designated as drafts that cannot be cited or quoted.  In addition, they do not yet agree in all respects (although this issue will be remedied with the final version of the CEC’s inventory).  Thus in the future, it is recommended that counties adopt the CEC’s statewide emissions estimates of methane and apportion these estimates according to county-level cattle populations, which the ARB is developing for the ammonia inventory.

The ARB’s and CEC’s draft research reports present statewide cattle populations that differ by only 10-11% and are based on similar sources of data.  However, the draft results differ significantly in the assignment of subpopulations according to animal types.  The CEC draft report estimates that 63% of cattle are beef cattle and that 37% are dairy cattle.  The ARB draft report estimates that 43% of cattle are beef cattle and 57% are dairy cattle.  At the time of this writing, the ARB seems to have made further progress into adjustments to the cattle populations.  These adjustments were applied in consideration of various factors such as residency times in feedlots, rates of slaughter for market, and temporary inshipments of cattle for grazing in California.  ARB has not yet presented revised population figures for other types of livestock (such as swine and poultry).

The CEC’s current draft of the statewide methane emission inventory for manure management is summarized in Table 2.  The estimates were developed on the basis of guidance from the Emission Inventory Improvement Program (EIIP, 1999).  Table 2 also provides emissions that have been adjusted to account for the differences between the CEC’s and ARB’s interim population estimates.  For the time being, these estimates are recommended for use until the ARB and CEC research projects are complete.

Table 2.   Interim statewide methane emission estimates for manure management.

	Animal Type
	CEC Draft

Estimatea 

(tpy)
	Population-

adjusted Estimate 

(tpy)

	Beef cattle
	4,670
	2,940

	Dairy cattle
	253,790
	310,797

	Swine
	3,410
	3,410

	Poultry
	7,670
	7,670

	Sheep
	630
	630

	Goats
	110
	110

	Horses
	3,100
	3,100

	Total
	273,380
	328,657


aCEC’s methane inventory is expressed in terms of thousand metric tons of carbon dioxide equivalents, which accounts for methane’s relative effectiveness as a greenhouse gas to carbon dioxide. The “global warming potential” of methane is 21. (See EIIP, 1999b for further definition.)  The unit conversion from the CEC’s units of measure to thousand tons of methane is as follows: 

CH4 equivalent/21 CO2 equivalents (  1.1025 ton/metric ton

EPA (1999a) recommends a TOC speciation profile for “solid waste – animal waste decomposition” as follows: 70% methane, 20% ethane, and 10% VOC.  Total statewide TOG and VOC emissions are estimated as follows.

328,657 tons CH4 / 0.70 = 469,510 tons TOG

469,510 tons TOG ( 0.10 = 46,950 tons VOC

Table 3 tabulates the results of similar calculations for all animal types.

Table 3.  Interim statewide TOG and VOC emission estimates for manure management.

	Animal Type
	TOG (tpy)
	VOC (tpy)

	Beef cattle
	4,200
	420

	Dairy cattle
	443,996
	44,400

	Swine
	4,871
	487

	Poultry
	10,957
	1,096

	Sheep
	900
	90

	Goats
	157
	16

	Horses
	4,429
	443

	Total
	469,510
	46,950


Emissions are apportioned to counties according to the county-level animal populations by type.  ARB’s interim county-level animal populations were used to disaggregate emissions for cattle.  A County Agricultural Statistics Service (1991) publication was consulted for other animal types.  Emissions for goats were disaggregated according to the population patterns for sheep.  Table 4 provides disaggregated county-level emissions of VOC and TOG for manure management.  For counties that are split between air basins, emissions were further disaggregated according to ARB’s spatial surrogate for agricultural land.
	Table 4.   Interim annual TOG and VOC emissions for manure management.



	County
	Total TOG (tpy)
	Total VOC (tpy)

	Alameda
	 122 
	 12 

	Alpine
	 13 
	 1 

	Amador
	 52 
	 5 

	Butte
	 547 
	 55 

	Calaveras
	 93 
	 9 

	Colusa
	 153 
	 15 

	Contra Costa
	 997 
	 100 

	Del Norte
	 985 
	 98 

	El Dorado
	 96 
	 10 

	Fresno
	 25,958 
	 2,596 

	Glenn
	 4,971 
	 497 

	Humboldt
	 5,337 
	 534 

	Imperial
	 613 
	 61 

	Inyo
	 71 
	 7 

	Kern
	 13,572 
	 1,357 

	Kings
	 35,061 
	 3,506 

	Lake
	 34 
	 3 

	Lassen
	 280 
	 28 

	Los Angeles
	 1,582 
	 158 

	Madera
	 8,583 
	 858 

	Marin
	 4,407 
	 441 

	Mariposa
	 75 
	 8 

	Mendocino
	 705 
	 71 

	Merced
	 58,173 
	 5,817 

	Modoc
	 244 
	 24 

	Mono
	 37 
	 4 

	Monterey
	 1,351 
	 135 

	Napa
	 156 
	 16 

	Nevada
	 50 
	 5 

	Orange
	 128 
	 13 

	Placer
	 389 
	 39 

	Plumas
	 62 
	 6 

	Riverside
	 39,664 
	 3,966 

	Sacramento
	 5,737 
	 574 

	San Benito
	 459 
	 46 

	San Bernardino
	 55,160 
	 5,516 

	San Diego
	 2,921 
	 292 

	San Francisco
	 10 
	 1 

	San Joaquin
	 29,306 
	 2,931 

	San Luis Obispo
	 486 
	 49 

	San Mateo
	 93 
	 9 

	Santa Barbara
	 1,271 
	 127 

	Santa Clara
	 731 
	 73 

	Santa Cruz
	 144 
	 14 

	Shasta
	 251 
	 25 

	Sierra
	 159 
	 16 

	Siskiyou
	 623 
	 62 

	Solano
	 700 
	 70 

	Sonoma
	 4,221 
	 422 

	Stanislaus
	 52,955 
	 5,295 

	Sutter
	 243 
	 24 

	Tehama
	 1,685 
	 169 

	Trinity
	 6,054 
	 605 

	Tulare
	 100,088 
	 10,009 

	Tuolumne
	 72 
	 7 

	Ventura
	 227 
	 23 

	Yolo
	 301 
	 30 

	Yuba
	 1,050 
	 105 

	Total
	469,510
	46,951


Municipal Landfills

Municipal landfills may receive a variety of waste streams, including industrial solid waste, wastewater treatment sludge, and municipal solid waste (MSW).  Uncontrolled emissions from municipal landfills include TOG (which is almost entirely methane) and trace amounts of ROG.  EPA (1999a) reports the following hydrocarbon speciation profile for Class II solid waste landfills: 98.7% methane, 0.1% ethane, and 1.2% VOCs.  If the landfill gas is recovered and recycled or combusted for pollutant control, combustion by-products also will be emitted (PM, PM10, SOx, NOx, and CO).  Emissions of combustion by-products are discussed in Attachment J, Resource Recovery.
The U.S. EPA and the EIIP recommend the Landfill Air Emissions Estimation Model to estimate emissions (LandGEM [EPA 1999b, 1999c]).  At minimum, LandGEM requires the average rate of waste input to the landfill (Mg/yr), the time period since landfill closure (if any), and the time period since landfill opening.  LandGEM uses the following simple equation, which can easily be reproduced in a spreadsheet or database.

QCH4 = L0 R (e(kc ( e(kt)

Q
=
Methane generation rate at time t, m3 CH4/yr

L0
=
Methane generation potential, m3 CH4 /Mg refuse, 100 m3/Mg
R
=
Average annual refuse acceptance rate during active life, Mg/yr

k
=
Methane generation rate constant, 0.02/yr

c
=
Time since landfill closure, years (c = 0 for active landfills)

t
=
Time since the initial refuse placement, years

The IWMB (2001c) maintains detailed records of the quantities of wastes accepted annually at California landfills since 1990.  For these relatively new wastes, the disposal data are input to the LandGEM equation to estimate emissions.  However, according to the LandGEM equation, the methane emission rate deteriorates slowly over time.  Waste that has been landfilled for 10 years emits at a rate that is more than 50% of its initial emission rate.  Therefore, it also is necessary to estimate the emissions for wastes that were landfilled prior to 1990.

The IWMB (2001d) maintains a comprehensive database of all landfills, called the Solid Waste Information System (SWIS) Database.  SWIS lists 52 landfills and solid waste disposal sites within the CCOS II participating counties that have accepted municipal solid waste, have had a regulatory status (i.e., operated since the early 1970s), have not been “clean closed” (i.e., closed without waste in place), or have been confirmed to exist by contacts at local Departments of Health.  Most facilities that operated prior to the enactment of regulations in the early 1970s were “burn dumps,” where wastes were combusted and not left in place.  

Unfortunately, many records in the IWMB database do not have the minimum information needed to use the LandGEM equation.  In order to estimate emissions for landfilled wastes that are older than 10 years, the following assumptions will be employed.

If the actual mass or volume throughput is unavailable in the IWMB database, then the permitted throughput (if available) will be used to estimate emissions.

Local enforcement agencies (mostly county health departments) were contacted to determine throughputs, dates of closures, and dates of openings.  For those counties that did not respond to inquiries and for which dates are not available in the IWMB database, it will be conservatively assumed that landfills opened in 1970 and remain open today.  Unless an earlier date of closure is known, an end year of 1989 will be input to the LandGEM equation in order to model emissions from wastes that were deposited from 1970 through 1989.

The EIIP (1997) recommends that a density of 1,160 pounds per cubic yard of waste should be assumed if site-specific information is not available.

Adjustments must also be made to account for recovered landfill gases, which may be flared or used as an energy source.  Four landfills were determined to have gas-to-energy recovery systems (see Attachment J):  the Sacramento City Landfill, the Sacramento County Landfill (Kiefer), the Yolo County Central Landfill, and the Union Mine Disposal Site in El Dorado County.  For these facilities, it was determined that 85% of landfill methane gases are recovered and combusted with an efficiency of 98%.  Thus, methane, VOC, and TOC emissions for these three facilities were reduced by roughly 83%.  In addition, the quantities of flared landfill gases were estimated for each county of California (see Attachment J).  These quantities cannot be associated with individual landfills, but instead are presented as countywide emissions corrections (Table 5), which are applied in the final step of emissions calculations.

	Table 5.   Corrections to county emissions for 

landfill gas recovery flares (tons/yr).



	County
	CH4
	TOG
	VOC

	Amador
	-328
	-332
	-4

	Butte
	-2,106
	-2,133
	-26

	Calaveras
	-380
	-385
	-5

	Colusa
	-73
	-74
	-1

	El Dorado
	0
	0
	0

	Glenn
	-274
	-278
	-3

	Mariposa
	-148
	-150
	-2

	Mendocino
	-681
	-689
	-8

	Nevada
	-115
	-116
	-1

	Placer
	-224
	-226
	-3

	Plumas
	-90
	-92
	-1

	Sacramento
	-1,381
	-1,399
	-17

	Shasta
	-2,634
	-2,669
	-32

	Sierra
	-34
	-34
	0

	Solano
	-5,096
	-5,163
	-62

	Tehama
	-501
	-508
	-6

	Tuolumne
	-163
	-166
	-2

	Yolo
	-132
	-134
	-2

	Yuba
	-1,876
	-1,901
	-23


Example Calculation

Below is an example calculation for the Amador County Sanitary Landfill (IWMB No. 03-AA-0001).  The local enforcement agency in Amador County was contacted to gather information for this landfill.  It opened in 1972 and still is currently accepting waste.  It is reported to have accepted waste over its history at rates of 11 to 90 tons per day (midpoint = 51 tons per day, or 18,615 tons per year).  From 1990 through 2000, this landfill accepted the annual tonnages of waste that are reported in Table 6.  The year-2000 methane emission rate is estimated as follows for wastes that were deposited in 1995.

100 m3/Mg ( (19,614 tons/yr ( Mg/1.1025 ton) ( (e-0.02(2000-1995) – e-0.02(2000-1994)) 

( 1000 L/m3 ( mol/22.4 L ( 16 g/mol ( 10-6 Mg/g ( 1.1025 ton/Mg = 25 tons CH4/yr
The sum of emissions from wastes that were deposited from 1990 through 2000 at the Amador County Sanitary Landfill is 356 tons CH4/yr (see Table 6). 

Table 6.  Waste accepted from 1972-2000 and associated emissions for the 

Amador County Sanitary Landfill.

	Year(s)
	Total Tons
	Year-2000 Emissions (ton)

	Deposited
	Accepted
	CH4
	TOG
	VOC

	2000
	 39,339 
	 56 
	 56 
	 0.68 

	1999
	 2,708 
	 4 
	 4 
	 0.05 

	1998
	 11,653 
	 16 
	 16 
	 0.19 

	1997
	 10,617 
	 14 
	 14 
	 0.17 

	1996
	 19,271 
	 25 
	 25 
	 0.31 

	1994
	 19,939 
	 25 
	 25 
	 0.31 

	1995
	 19,614 
	 25 
	 25 
	 0.30 

	1993
	 25,022 
	 31 
	 31 
	 0.37 

	1991
	 40,192 
	 51 
	 52 
	 0.63 

	1992
	 42,714 
	 47 
	 48 
	 0.58 

	1990
	 52,951 
	 61 
	 62 
	 0.75 

	Subtotal
	284,020
	 356 
	 360 
	 4.3 

	1972 through 1989
	335,070
	308
	312
	3.7

	Grand Total
	619,090
	 663 
	 672 
	 8 


For wastes that were deposited from 1972 through 1989, emissions are estimated for the Amador County Sanitary Landfill as follows.

100 m3/Mg ( (18,615 tons/yr ( Mg/1.1025 ton) ( (e-0.02(2000-1989) – e-0.02(2000-1972)) 

( 1000 L/m3 ( mol/22.4 L ( 16 g/mol ( 10-6 Mg/g ( 1.1025 ton/Mg = 308 tons CH4/yr
The sum total of emissions from all wastes that were deposited from 1970 through 2000 at the Amador County Sanitary Landfill is 663 tons CH4/yr (see Table 7).  Emissions of TOG and VOC are estimated according to the EPA’s recommended speciation profile.

663 tons CH4/yr (0.987 = 672 tons TOG/yr

672 tons TOG/yr ( 0.012 = 8.1 tons VOC/yr

Tables 8 and 9 tabulate emissions for all landfills within the CCOS II participating counties for deposits made during the 1990-2000 and 1970-1989 periods, respectively.  Table 10 presents the sum totals of emissions for each landfill.  Table 11 presents the net totals of emissions for each county, which account for flared landfill gases (see Table 5).

In conducting this analysis, we noted that some counties with small populations appear to have relatively large emissions from this source category.  This is because we quantified relatively large quantities of waste deposits in the landfills for these small counties and relatively large corrections for controls for some of the larger counties that have LFGTE facilities.  For example, in the CCOS II area alone, about 40% of wastes were quantified to be deposited in Sacramento County landfills; 15% in Solano County; 8% in Shasta and Yolo Counties; and 6% to 7% each in Placer, Yuba, and Butte Counties.  Sacramento and Yolo Counties both have facilities with LFGTE, and therefore have fairly large emissions reductions applied to their inventories.  Thus, only about 12% and 4% of CCOS II total TOG emissions are attributable to Sacramento and Yolo County landfills; whereas 16% to 21% are attributable to Solano, Yuba, and Plumas Counties.

	Table 8.  Waste accepted from 1990-2000 and associated annual 

emissions for landfills in CCOS II participating counties.



	IWMB  No.
	County
	Estimated Total

Waste Accepted

(Mg)
	CH4
(tpy)
	TOC

(tpy)
	VOC

(tpy)

	03-AA-0001
	Amador
	 284,020 
	356
	360
	4.3

	04-AA-0002
	Butte
	 1,687,479 
	2,174
	2,203
	26.4

	04-AA-0009
	Butte
	 138,448 
	177
	180
	2.2

	05-AA-0014
	Calaveras
	 30,970 
	36
	36
	0.4

	05-AA-0023
	Calaveras
	 298,409 
	386
	391
	4.7

	06-AA-0001
	Colusa
	 62,990 
	75
	76
	0.9

	09-AA-0003
	El Dorado
	 427,382 
	88
	89
	1.1

	11-AA-0001
	Glenn
	 237,815 
	304
	308
	3.7

	22-AA-0001
	Mariposa
	 128,245 
	165
	167
	2.0

	23-AA-0003
	Mendocino
	 20,868 
	25
	25
	0.3

	23-AA-0007
	Mendocino
	 88,499 
	120
	122
	1.5

	23-AA-0008
	Mendocino
	 944 
	1.1
	1.1
	0.01

	23-AA-0012
	Mendocino
	 11,524 
	13
	14
	0.2

	23-AA-0018
	Mendocino
	 12,908 
	17
	17
	0.2

	23-AA-0019
	Mendocino
	 343,076 
	446
	452
	5.4

	23-AA-0021
	Mendocino
	 112,314 
	142
	143
	1.7

	29-AA-0001
	Nevada
	 99,461 
	117
	119
	1.4

	31-AA-0210
	Placer
	 1,990,356 
	2,554
	2,588
	31.1

	31-AA-0560
	Placer
	 193,826 
	235
	238
	2.9

	32-AA-0007
	Plumas
	 11,971 
	16
	16
	0.2

	32-AA-0008
	Plumas
	 40,205 
	48
	49
	0.6

	32-AA-0009
	Plumas
	 26,293 
	32
	32
	0.4

	34-AA-0001
	Sacramento
	 9,316,957 
	1,974
	2,000
	24.0

	34-AA-0007
	Sacramento
	 63,401 
	80
	81
	0.98

	34-AA-0018
	Sacramento
	 835,504 
	165
	167
	2.0

	34-AA-0020
	Sacramento
	 1,133,835 
	1,478
	1,498
	18.0

	45-AA-0019
	Shasta
	 13,552 
	16
	16
	0.2

	45-AA-0020
	Shasta
	 906,719 
	1,146
	1,161
	13.9

	45-AA-0021
	Shasta
	 10,092 
	12
	12
	0.1

	45-AA-0022
	Shasta
	 22,697 
	27
	27
	0.3

	45-AA-0043
	Shasta
	 1,222,861 
	1,577
	1,597
	19.2

	45-AA-0058
	Shasta
	 108,696 
	140
	141
	1.7

	46-AA-0001
	Sierra
	 29,207 
	37
	38
	0.5

	48-AA-0002
	Solano
	 1,247,735 
	1,616
	1,637
	19.6

	48-AA-0004
	Solano
	 11,890 
	14
	14
	0.2

	48-AA-0075
	Solano
	 3,159,813 
	4,102
	4,156
	49.9

	52-AA-0001
	Tehama
	 428,200 
	556
	563
	6.8

	52-AA-0002
	Tehama
	 5,635 
	7
	7
	0.08

	52-AA-0009
	Tehama
	 792 
	1.0
	1.0
	0.01

	55-AA-0001
	Tuolumne
	 12,435 
	15
	15
	0.2

	55-AA-0002
	Tuolumne
	 129,340 
	157
	159
	1.9

	57-AA-0001
	Yolo
	 1,979,768 
	417
	423
	5.1

	57-AA-0004
	Yolo
	 114,543 
	147
	149
	1.8

	58-AA-0001
	Yuba
	 26,921 
	32
	33
	0.4

	58-AA-0002
	Yuba
	 5,423 
	6
	6
	0.08

	58-AA-0005
	Yuba
	 759,993 
	933
	945
	11.3

	58-AA-0006
	Yuba
	 16,246 
	19
	20
	0.2

	58-AA-0011
	Yuba
	 818,287 
	1,119
	1,133
	13.6


	Table 9.  Waste accepted from 1970-1989 and associated annual 

emissions for landfills in CCOS II participating counties.



	IWMB  No.
	County
	Estimated 

Year Open
	Estimated

End Year
	Estimated 

Throughput

(Mg/yr)
	CH4
(tpy)
	TOC

(tpy)
	VOC

(tpy)

	03-AA-0001
	Amador
	1972
	1989
	16,888
	308
	312
	3.7

	04-AA-0002
	Butte
	1970
	1989
	198,677
	3,969
	4,022
	48

	05-AA-0014
	Calaveras
	1970
	1989
	0
	0
	0
	0

	05-AA-0023
	Calaveras
	1990
	1989
	33,113
	0
	0
	0

	06-AA-0001
	Colusa
	1970
	1989
	0
	0
	0
	0

	06-AA-0002
	Colusa
	1970
	1989
	0
	0
	0
	0

	09-AA-0003
	El Dorado
	1970
	1989
	99,338
	298
	301
	3.6

	11-AA-0001
	Glenn
	1970
	1989
	21,192
	423
	429
	5.1

	22-AA-0001
	Mariposa
	1970
	1989
	15,563
	311
	315
	3.8

	23-AA-0003
	Mendocino
	1970
	1989
	0
	0
	0
	0

	23-AA-0008
	Mendocino
	1970
	1989
	0
	0
	0
	0

	23-AA-0018
	Mendocino
	1970
	1989
	0
	0
	0
	0

	23-AA-0019
	Mendocino
	1970
	1989
	91,060
	1,819
	1,843
	22

	23-AA-0021
	Mendocino
	1970
	1989
	0
	0
	0
	0

	29-AA-0001
	Nevada
	1970
	1989
	59,603
	1,191
	1,207
	14

	29-CR-0010
	Nevada
	1970
	1989
	Insufficient Data

	31-AA-0140
	Placer
	1970
	1989
	Insufficient Data

	31-AA-0210
	Placer
	1970
	1989
	0
	0
	0
	0

	31-AA-0520
	Placer
	1970
	1989
	Insufficient Data

	31-AA-0540
	Placer
	1970
	1989
	Insufficient Data

	31-AA-0560
	Placer
	1970
	1989
	0
	0
	0
	0

	31-AA-0625
	Placer
	1970
	1989
	39,735
	794
	804
	10

	32-AA-0007
	Plumas
	1970
	1989
	0
	0
	0
	0

	32-AA-0008
	Plumas
	1970
	1989
	231,790
	4,631
	4,692
	56

	32-AA-0009
	Plumas
	1970
	1989
	231,790
	4,631
	4,692
	56

	34-AA-0001
	Sacramento
	1970
	1989
	1,477,493
	4,880
	4,944
	59

	34-AA-0004
	Sacramento
	1970
	1989
	Insufficient Data

	34-AA-0005
	Sacramento
	1970
	1989
	Insufficient Data

	34-AA-0018
	Sacramento
	1970
	1989
	0
	0
	0
	0

	34-AC-0001
	Sacramento
	1970
	1989
	Insufficient Data

	45-AA-0014
	Shasta
	1970
	1989
	Insufficient Data

	45-AA-0019
	Shasta
	1970
	1989
	Insufficient Data

	45-AA-0020
	Shasta
	1977
	1989
	149,008
	2,009
	2,036
	24

	45-AA-0022
	Shasta
	1970
	1989
	0
	0
	0
	0

	45-AA-0023
	Shasta
	1970
	1989
	Insufficient Data

	45-AA-0043
	Shasta
	1982
	1989
	208,611
	1,722
	1,745
	21

	46-AA-0001
	Sierra
	1970
	1989
	2,649
	53
	54
	0.6

	48-AA-0001
	Solano
	1970
	1989
	0
	0
	0
	0

	48-AA-0002
	Solano
	1970
	1989
	155,630
	3,109
	3,150
	38

	48-AA-0004
	Solano
	1970
	1989
	0
	0
	0
	0

	48-AA-0075
	Solano
	1970
	1989
	423,844
	8,468
	8,580
	103

	52-AA-0001
	Tehama
	1970
	1989
	45,696
	913
	925
	11

	55-AA-0001
	Tuolumne
	1970
	1989
	4,967
	99
	101
	1.2

	55-AA-0002
	Tuolumne
	1970
	1989
	30,795
	615
	623
	7.5

	55-AA-0005
	Tuolumne
	1970
	1985
	0
	0
	0
	0

	55-CR-0007
	Tuolumne
	1970
	1975
	0
	0
	0
	0

	57-AA-0001
	Yolo
	1970
	1989
	397,022
	1,311
	1,328
	16

	57-AA-0002
	Yolo
	1970
	1989
	9,603
	192
	194
	2.3

	57-AA-0004
	Yolo
	1970
	1989
	28,477
	569
	576
	6.9

	58-AA-0002
	Yuba
	1970
	1989
	Insufficient Data

	58-AA-0005
	Yuba
	1970
	1989
	165,564
	3,308
	3,351
	40

	58-AA-0006
	Yuba
	1970
	1989
	0
	0
	0
	0

	58-AA-0011
	Yuba
	1970
	1989
	342,717
	6,847
	6,937
	83


	Table 10.   Total annual emissions (tons/yr) for each landfill in CCOS II participating counties.



	IWMB  No.
	County
	Facility Name
	Latitude
	Longitude
	CH4
	TOC
	VOC

	03-AA-0001
	Amador
	Amador Co Slf/Buena Vista Class II LF
	38.29806
	-120.91200
	663 
	672 
	8.1 

	04-AA-0002
	Butte
	Neal Road Landfill
	39.67889
	-121.72500
	6,144 
	6,225 
	75 

	04-AA-0009
	Butte
	Louisiana-Pacific Landfill
	39.63615
	-121.58477
	177 
	180 
	2.2 

	05-AA-0014
	Calaveras
	Red Hill Sanitary Landfill
	38.07333
	-120.49167
	36 
	36 
	0.44 

	05-AA-0023
	Calaveras
	Rock Creek Landfill
	38.03861
	-120.84361
	386 
	391 
	4.7 

	06-AA-0001
	Colusa
	Evans Road Landfill
	39.03167
	-122.12333
	75 
	76 
	0.91 

	06-AA-0002
	Colusa
	Stonyford Disposal Site
	39.36167
	-122.54833
	0 
	0 
	0 

	09-AA-0003
	El Dorado
	Union Mine Disposal Site
	38.65333
	-120.82867
	385 
	390 
	4.7 

	11-AA-0001
	Glenn
	Glenn County Landfill Site
	39.63333
	-122.28806
	727 
	737 
	8.8 

	22-AA-0001
	Mariposa
	Mariposa County Sanitary Landfill
	37.50500
	-120.00306
	476 
	482 
	5.8 

	23-AA-0003
	Mendocino
	Caspar Refuse Disposal Site
	39.36118
	-123.78151
	25 
	25 
	0.30 

	23-AA-0007
	Mendocino
	Harwood Products Wood Waste Disposal Site
	39.70820
	-123.55952
	120 
	122 
	1.5 

	23-AA-0008
	Mendocino
	Laytonville Refuse Disposal Site
	39.64619
	-123.45473
	1.1 
	1.1 
	0.01 

	23-AA-0012
	Mendocino
	Covelo Fill Site "B"
	39.80000
	-123.25000
	13 
	14 
	0.16 

	23-AA-0018
	Mendocino
	South Coast Solid Waste Site
	38.83389
	-123.54389
	17 
	17 
	0.20 

	23-AA-0019
	Mendocino
	Ukiah Solid Waste Disposal Site
	39.16944
	-123.16417
	2,265 
	2,295 
	28 

	23-AA-0021
	Mendocino
	City Of Willits Disposal Site
	39.44265
	-123.35316
	142 
	143 
	1.7 

	29-AA-0001
	Nevada
	Mccourtney Landfill
	39.21667
	-121.06667
	1,308 
	1,325 
	16 

	29-CR-0010
	Nevada
	Nevada City Municipal Dump
	39.25000
	-121.01667
	Insufficient data

	31-AA-0140
	Placer
	Loomis Sanitary Landfill
	38.83333
	-121.18333
	Insufficient data

	31-AA-0210
	Placer
	Western Regional Landfill
	38.83583
	-121.34472
	2,554 
	2,588 
	31 

	31-AA-0520
	Placer
	Meadow Vista Sanitary Landfill
	39.00000
	-121.03333
	Insufficient data

	31-AA-0540
	Placer
	Foresthill Sanitary Landfill
	39.01667
	-120.81667
	Insufficient data

	31-AA-0560
	Placer
	Eastern Regional Landfill
	39.28563
	-120.21905
	235 
	238 
	2.9 

	31-AA-0625
	Placer
	Eastern Regional Mrf
	39.16667
	-120.21667
	794 
	804 
	10 

	32-AA-0007
	Plumas
	City Of Portola Landfill
	39.95306
	-121.03389
	16 
	16 
	0.19 

	32-AA-0008
	Plumas
	Gopher Hill Sanitary Landfill
	39.95333
	-121.03333
	4,679 
	4,741 
	57 

	32-AA-0009
	Plumas
	Chester Sanitary Landfill
	40.32667
	-121.13833
	4,663 
	4,724 
	57 

	34-AA-0001
	Sacramento
	Sacramento County Landfill (Kiefer)
	38.51667
	-121.18667
	6,854 
	6,944 
	83 

	34-AA-0004
	Sacramento
	Elk Grove Disposal Site
	38.41667
	-121.36667
	Insufficient data

	34-AA-0005
	Sacramento
	Grand Island Disposal Site
	38.15000
	-121.60000
	Insufficient data

	34-AA-0007
	Sacramento
	Dixon Pit Landfill
	38.43333
	-121.37028
	80 
	81 
	1.0 

	34-AA-0018
	Sacramento
	Sacramento City Landfill
	38.58583
	-121.46389
	165 
	167 
	2.0 

	34-AA-0020
	Sacramento
	L & D Landfill Co
	38.52639
	-121.38361
	1,478 
	1,498 
	18 

	34-AC-0001
	Sacramento
	City Of Folsom Corporation Yard
	38.68333
	-121.18333
	Insufficient data

	45-AA-0014
	Shasta
	Buckeye Disposal Site
	40.67000
	-122.39667
	Insufficient data

	45-AA-0019
	Shasta
	City Of Redding Benton Landfill
	40.57167
	-122.41000
	16 
	16 
	0.19 

	45-AA-0020
	Shasta
	Anderson Landfill
	40.41639
	-122.36000
	3,155 
	3,197 
	38 

	45-AA-0021
	Shasta
	Simpson Paper Co.,Dersch Road Landfill
	40.47833
	-122.21667
	12 
	12 
	0.14 

	45-AA-0022
	Shasta
	Intermountain Landfill
	40.93584
	-121.66913
	27 
	27 
	0.32 

	45-AA-0023
	Shasta
	Aubrey Ridge Landfill
	40.88167
	-121.71333
	Insufficient data

	45-AA-0043
	Shasta
	West Central Landfill
	40.48778
	-122.53639
	3,299 
	3,342 
	40 

	45-AA-0058
	Shasta
	Twin Bridges Landfill
	40.49722
	-122.19694
	140 
	141 
	1.7 

	46-AA-0001
	Sierra
	Loyalton Landfill
	39.67056
	-120.22000
	90 
	92 
	1.1 

	48-AA-0001
	Solano
	Solano Garbage Company
	38.22694
	-121.97833
	0 
	0 
	0 

	48-AA-0002
	Solano
	B & J Dropbox Sanitary Landfill
	38.31361
	-121.83722
	4,725 
	4,788 
	57 

	48-AA-0004
	Solano
	Rio Vista Sanitary Landfill
	38.17750
	-121.68944
	14 
	14 
	0.2 

	48-AA-0075
	Solano
	Potrero Hills Landfill
	38.22333
	-121.97778
	12,570 
	12,736 
	153 

	52-AA-0001
	Tehama
	Red Bluff Sanitary Landfill
	40.20972
	-122.29306
	1,469 
	1,488 
	18 

	52-AA-0002
	Tehama
	Louisiana-Pacific Disposal Site
	40.18658
	-122.24421
	6.6 
	6.7 
	0.08 

	52-AA-0009
	Tehama
	Diamond Landfill
	40.12167
	-122.38167
	1.0 
	1.0 
	0.01 

	55-AA-0001
	Tuolumne
	Big Oak Flat Landfill
	37.80750
	-120.22528
	114 
	116 
	1.4 

	55-AA-0002
	Tuolumne
	Tuolumne County Central Sanitary Lf
	37.94833
	-120.40167
	773 
	783 
	9.4 

	55-AA-0005
	Tuolumne
	Sierra Conservation Center
	37.88958
	-120.53390
	0 
	0 
	0 

	55-CR-0007
	Tuolumne
	Columbia County Dump
	38.03333
	-120.40000
	0 
	0 
	0 

	57-AA-0001
	Yolo
	Yolo County Central Landfill
	38.59028
	-121.69222
	1,729 
	1,751 
	21 

	57-AA-0002
	Yolo
	Esparto Convenience Center
	38.70000
	-122.01667
	192 
	194 
	2.3 

	57-AA-0004
	Yolo
	Univ Of Calif Davis Sanitary Landfill
	38.52972
	-121.80556
	716 
	726 
	8.7 

	58-AA-0001
	Yuba
	Beale Afb Sanitary Landfill
	39.10000
	-121.38000
	32 
	33 
	0 

	58-AA-0002
	Yuba
	Ponderosa Sanitary Landfill
	39.46667
	-121.29000
	6.3 
	6.4 
	0.08 

	58-AA-0005
	Yuba
	Yuba-Sutter Disposal Inc
	39.16667
	-121.55500
	4,241 
	4,296 
	52 

	58-AA-0006
	Yuba
	Yuba-Sutter Disposal Area
	39.16333
	-121.55833
	19 
	20 
	0 

	58-AA-0011
	Yuba
	Ostrom Road Landfill
	39.07306
	-121.39639
	7,966 
	8,071 
	97 


Table 11.   Net annual landfill emissions (tpy) by county.

	County
	CH4
	TOG
	VOC

	Amador
	336
	340
	4.1

	Butte
	4,216
	4,271
	51

	Calaveras
	42
	42
	0.5

	Colusa
	2.5
	2.5
	0.03

	El Dorado
	385
	390
	4.7

	Glenn
	453
	459
	5.5

	Mariposa
	328
	332
	4.0

	Mendocino
	1,902
	1,927
	23

	Nevada
	1,193
	1,209
	15

	Placer
	3,359
	3,404
	41

	Plumas
	9,267
	9,389
	113

	Sacramento
	7,197
	7,292
	87

	Shasta
	4,013
	4,066
	49

	Sierra
	57
	57
	0.69

	Solano
	12,214
	12,374
	148

	Tehama
	975
	988
	12

	Tuolumne
	724
	733
	8.8

	Yolo
	2,505
	2,538
	30

	Yuba
	10,388
	10,525
	126
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