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Ash Quannﬁcatiﬁn' and Characterization Study

10 - INTRODUC oN .

The State of Cahforma has a large urban and agnculmral sector and, as a result sxgmﬁcam
amounts of municipal solid waste (MSW), medical wastes, agricultural wastes, "and municipal
sewage sludge are generated in Cahforma Some of these waste streams, such'as agricultural
waste and wood waste, are utilized as a fuel in boilers to generate steam or elecmcxty Other
lower calorific value waste streams, such as_sewage sludges are mcmcrated for purposes of
volume reduction pnor to landfilling. :

,The Cahfoxma Intcgrated Waste Management Board (CIWMB) is mterested in determmmg
A A list of operanonal waste fuel combustion facilities in the State and
\ B. The characteristics of the mcmerated ‘residue ash.

Bascd on the characterization of the ash stream, CIWMB's ultimate goal is to determine methods
- or uses for the ash product. Recycling of the ash stream may result in significant savings of
- valuable landfill space.

This Phase I report summarizes data on the amount of ash generated in the state for all known

existing operational waste fuel combustion facilities. . This report also provides information on

the technology, type of fuel, air ‘pollution control equipment, location, and capacity of each

combustion: facility., Upon conclusion of this Phase I study, R. W. Beck and Associates (R. W, .
Beck) will proceed with the Phase II work whxch will include sampling and testing of ash from

selected facilities. - -

2.0, STUDY QVERVIEW _

3

Se,,ve‘ralr State offices maintain recordé on different types of combustion facilities. For example,
the California Energy Commission has a list of all energy generation facilities in California and

. . the California Air Resources Board has a listing of all MSW and sewage sludge incineration

: fac1ht1es .The first task was to obtain a, detmled listing of all operanng incineration or waste-to-

R W. BECK AND ASSOCIATES o I C
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energy generation facilities. R. W. Beck contacted the following State offices to determine the
availability for the required information:

a California Air Resources Board
B California Energy Commission
L Department of Health Services

-The California Air Resources Board is primarily concerned with air emissions from point
sources and maintains a computerized listing of all operating combustion facilities in the State.
The California Energy Commission maintains updated records on all energy generation facilities
located within California. The Department of Health Services keeps data on all hospxtal and
medical waste mcmerators

Individual data was:requested from each of the above mentioned offices and a listing of each
type of incineration facility was obtained. However, the data obtained was not sufficient for
purposes of this study. For example, existing records did not indicate the quantity of ash
generated and other pertinent details on the air pollution control equipment. Therefore, R. W.
Beck followed up with a telephone survey. Each combustion facility was contacted to obtain
additional data. Each facﬂxty operator was asked to provide data or to confirm the following
information:

B Location of facility ® "Nameplate capacity

= Type of fuel used = Amount of fuel combusted

® = Start date of operation 8 Quantity of ash generated

B Hours of operation ®  Location of ash disposal

B Method of ash disposal L ~Facility expansion or closure plans -
= Facility ownership ®  Breakdown of total ash into

B Air pollution control equipment ’ bottom ash and fly ash

= Previous ash testing L . Facility downtime for scheduled
®, Longtermplans e maintenance -

w Seasonal fluctuations in ash generation = Combustion technology

. )

Contact person

Some biomass facilities use more than one type of fuel. With the help of the survey,'this study
attempted to determine the seasonal fluctuation and proportional changes in the fuel firing rates,
if any, for biomass facilities.

‘Except for a few facilities that did not respond, the telephone survey was successful in offering
reasonably accurate information. Some smaller facilities were not sure about the actual ash
generation rates due to lack of record keeping'and weighing of the incinerated residue. -Contrary
to initia]l CTWMB’s expectations, the information reported by each facility is the best available

R. W. BECK AND ASSOCIATES
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information and not exact data This study provides data as reported by each participating
facility and various state agencies. The reported data was not verified through site visitation nor
evaluation of operating records. All data received by R. W. Beck were entered into a
computerized data base in a matrix format. The appendices to this report include the matrix data
base. Each appendxx provides mformauon for each fac1hty type. :

3.0 DATA ANALYSIS

This report provides a complete list of operational biomass, municipal solid waste, tire, sewage
sludge, and medical waste incineration facilities in the State of California. It should be noted
that only limited information pertaining to small medical incineration facilities is contained in
this report. Small medical incineration facilities are those facilities with feedstock input rates
of less than or equal to 1.0 ton per day.

3.1  BIOMASS COMBUSTION FACILITIES N

_ onmass is defined as a renewable fuel which includes wood and agncultuml wastes. A
substantial quantity of such waste is generated in California. Biomass has a heating value of
between 3000 Btu per pound to 7000 Btu per pound and can be used to fuel steam and power
generation facilities.- Based on our survey and updated data from the California Energy
Commission, 58 biomass fired steam or power generation facilities are operating in California.
A listing obtained from the California Energy Commission (CEC) shows 66 facilities. However,
the CEC listing included eight facilities that have shut down, therefore, presently there are only
- 58 operational facilities.

Table 1 provides a listing of the 58 operational facilities as well as four major facility
- parameters, which are; type of combustor, type of fuel, particulate control method, and
nameplate boiler capacity of the facility. Table 1 shows that 15 facilities were equipped with
fluidized bed reactors, 38 facilities have fixed or traveling grates, four facilities have pile
burners, and one has an other type of furace. The predominant fuel is wood waste. Table 1
shows that 39 facilities combust green wood wastes, five facilities combust only agricultural
waste, one facility combusts animal waste and 13 facilities combust a combination of wood and
agricultural waste including urban wood waste. It should be noted that a significant portion of
the residue from biomass facxhtes is unhzed as soil amendment.

The survey showed that there are no major changes in types of fuel used due to the seasonality
factor. If more than one fuel is combusted in one facility, then the primary fuel is base loaded
becuase it has a higher availability. The secondary and teruary fuels are usually stockpiled and
fed into the boiler at some consistent ratio with the primary fuel. Therefore, there are no
substantial changes in fuel firing rates from season to season. ;

R. W. BECK AND ASSOCIATES . ' ' : i . 3
1889-01.004 ' - R . .
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California Integrated Wasre Manaécmen! Board

TABLE1 i
BIOMASS comvsnou FACILITIES iN CAL!FORNIA

Mamepiate Capacity

He. Project Name Type of Combusior Type of Fuel Particuiate Control Method {PPH Steam)

| Auberry Energy Inc. Bubbling bed WOos% - Ag 5% ESP 100,000

Big Valley Lumber Co - Pile burner W Multiclone, Afterbumer " 60,000

Blue Dismond Growers Cogeneration Plan( Fized graie UwW  310% Baghouse 125,000

I Ag . 1% 7 :

4 Burney Forest Products Fined grate W i Multiclone, ESP 159,000

5 | Bumey Mountain Power Traveling grate w Multiclone, ESP 110,600

& California Cedar Products Fized grate W Multiclone 34,000

7 Chowchilla Biomass Power Plant 1 -1 Bubbling bed Uw  55% Muiticlone, Baghouse 120,000
. - Ag 45%

Collins Pine Co. Project Fixed grate w ESP 140,000

Delano Energy Company Inc. Fluidized bed Uw  50% Baghouss 255,000
. . , ' Ag 50%

10 Diamond Walnul Power Plant Fized grate Ag Baghouse 60,000

it Dinuba Energy, Inc. _ Moving grate W B5% ESP 128,000

' , Ag  15%

12 El Nido Biomass Power Plant Bubbling bed Ag Baghouse 122,000

i3 Fairhaven Power Co. Fized grate \ad ESP 180,000

14 Feather River Energy Circulating bed Uw  20% Multiclone, ESP > 172,000

w 50%
Ag 0% .
] Fibreboard Corp. Powerhouse Traveling grate W Muilticlone 100,000

T

R W. BECK AND ASSOCIATES
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BIOMASS COMBUSTION FACILITIES CONTINUED,

R. W. BECK AND ASSOCIATES
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| Georgia Pacific Corp ‘Fixed grate w Wet Scrubber 385,000 I
| Girvan Lumber Co. Fixed grate W Multiclone 13,000 1
H.L. Power - Moving grate w ESP , 315,000 B
Hi-Ridge Lumber ‘Fixed grate ~ - w Multiclone -+ - -]+ 40,000
Hudson ICS Dutch Oven ™ * w. Multiclone 16,000 .
Hudson Lumber Fixed grate w - - Multiclone 90,000 -
‘Imperial Resource Recovery Projects Moving grate - UW 99%, Agl% ‘Baghouss 366,000
| Koppers Industries . ) Pile bumer W - Multiclone 60,000 .
4| Lincoln Cogenération Fixed grate W Multiclone, ESP 170,000
Lindsay Olive Growers Fluidized sand bed | Ag Baghouse 18,000 Al
Louisiana Pacific, Oroville Fired grate Tw ESP_ 130,000 Ji
| Madera Power Plant (Capco) | Bubbling bed UW 75%, Ag 25% Baghouse ° 280,000
| ManteliCogen | Fixed grate. . w ESP S 180,000 H
Masonite Plant Fix§d grate. W » Scrubber . . - o 220,000 "
‘Mendota Biomass-Power, Ltd. - Fluidized bed W 64% Baghouse 250,000
U Ag 36% oy -
Mesquite lakekR&eourceRecovery Project Fluidizedbed .| Animal Waste ‘Baghouse 158,000 .
Michigan-Califomia Lumber Pile bumners 1w t Multiclone 120,000
Mt. Lassen Power Traveling graté |w ' Multiclone, ESP 105,000

|
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BIOMASS COMBUSTION FACILITIES CONTINUED'
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>
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North Fork Energy l Bubbling bed w . 75% ESP 100,000
. uw  20%
. Ag 5% ,
Operat'io_nal Energy Company - Mvoving graie Ag Baghouse' 192,000 7
Pacific Lumber Co. ' Moving grate w ESP 450,000
37 | Pacific Oroville Power Fixed grate w ESP 180,000 u
38 Roseburg Lumber Fixed grate w Dry and Wet Scrubbers 90,000 j‘
39 Schmidibaver Lumber Co, Fized grale w Multiclone 30,000
40 | Sierra Pacific Industries - Central Valley . Fixed grate w Multiclone, ESP ) 60,000
41 | Sierra Pacific induslries‘ - Hayfork Fixed grate W Multiclone, ESP - 130,000
42 Sierra Pacific Industries - Buiney Fixed'grate W Multiclone, ESP 200,000
43 Sierra Pacific Industries - Quincy Fized grate W Multiclone, ESP 200,000
44 | Sierra Pacific Industries - Loyalton Fixed grate W ESP 200,000
45 | Sierra Pacific Industries - Susanville: Fized grate W Multiclone, ESP 160,000
46 | Sierra Power Fixed Grate w ESP 100,000
47 Signal Wheelabrator Traveling grate w Multiclone, ESP = 510,000
48 | Soledad Energy Partnership § Fluidized bed W Multiclone, ESP 135,000
49 Stone Forest Industries Fized grate W Mo Response 20,000
50 | Susanville Forest Products Fized grate w Multiclone No Response |-
51 | Tracy Biomass Plant Vibrating Hydrograte - | W ESP 180,000 {
Tri-Valley Growers Plant Fixed grate | As Baghouse /60,000 - u
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[ | ~ B ~ BIOMASS COMBUSTION FACILITIES CONTINUED |

T

[ .53 | Ultrapower - Rocklin - .| Circulating bed w '“ Multiclone, ESP 225,000
“ 54 | Ultrapower Chinese Station ' _ -| Bubbling bed luw,w,ag Multiclone, ESP L 208,000

55 . | Ultrapower - Blue Lake - . .. Moving grate ] o Multiclone, ESP* .~ - 105,000

56 | Ultrapower - Fresno Circulating bed - W .50% - - _Multiclone, ESP ‘ 220,000
s - o ) - _ - ‘ N L2 N \ Ag i 50% - 3 - . ‘ B i " ' ¢ s
57 Woodlandr‘Biomss Power, Ltd, B | Fluidized bed _ W . 60% . nghpuse - 7 - . 250,000
Co- LT . - < Ag 40% : : R .

" 58 ‘Forest Hillr(VGeorgia Pacific Corp.) -~ ‘| Pile bumner ) : w o ; -M(x_lticlone i ‘ 32,000 ' i

Note: : L - . ’ o ' L L *
The first column of this table corresponds to the facility number as in Appendix B. o S _ B ’ : - et

I

‘Keys: ESP - élecrroslaﬁc Precipitator
Multiclone - Mulricloné Separator - - o i} ‘ ; V
W - Green Wood Waste o . [ ‘ ) o o T o o

Ag - Agricultural Waste , , - ‘ ‘ . . el R ) )
An - Animal Waste , c S - o o ' ’ L .
UW - Urban Wood Waste © . - S S : ; - . .

i ) ) ‘ » : B, o ' -

R. W. BECK AND ASSOCIATES | ‘ 7
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The biomass facilities surveyed use a vanety of air pollunon control eqmpment Of the 58 facilities,
29 are equipped with electrostatic precipitators, 13 have baghouses and 12 have multiclone separators
for controlling particulate emissions. In addition, three are facilities equipped with scrubbers and one
facility did not respond in the survey. It should be noted that 15 of the 29 facilities usmg electrostatic
precxpxtators are also equiped thh multiclone units.

Each of the biomass facilities generates steam and-the nameplate steam capacity for each facility is
provided in Table 1. Multiple boilers may be included in the nameplate capacity figure. Note that the
facilities may not continuously operate at the given nameplate capacity. With the help of the telephone
survey, R. W. Beck requested that each facility provide data on annual ash generation rates. Precise
information cannot be obtained from daily generation data due to operating capacity factors and facility
downtime for scheduled and unscheduled maintenance. Our survey confirmed that in most cases the
facilities could not provide us with actual data and .only gave us their best estimate of ash generation-
rates for a given period. Therefore, the annual ash generation rate data in the appendices are the best
available information. For details on the biomass facilities scheduled downtime, types of biomass fuel
used, annual fuel consumption and ash generation rates see Append1x B.

Ash characteristics are influenced by three variables: the reactor combustion technology, fuel feedstock;
and to a certain extent, the air pollutmn control equipment which captures fly ash. The characteristics
of ash produced by these facilities is influenced most by the reactor combustion technology. The’
variation in ash characteristics due to fuel feedstock should be.minimal because wood waste is the
predominant fuel feedstock for biomass facilities (as seen in Table 1). Finally, the ash characteristics
are impacted less by air pollution control equipment than the other two. Because combustion technology
influences ash characteristics more than the other two variables, the facilities have been grouped by
reactor combusnon technology

The followmg tables include the facility number in relation to the database matrix, the facility name,
average fuel combustion, average ash generation, air pollution control equipment, fuel type and ash to
fuel ratio for each of the boiler technologies. This was done to facilitate the selection of representative
facilities for sampling.

Table 2 pr_ovidos a listing of all 15 operational biomass facilities which utilize fluidized bed technology
and also lists the facilities by their primary particulate control equipment. The table shows that about
7,050 tons per day of biomass waste fuel is burned in fluidized bed reactors and the average ash
generation rate from all 15 facilities is about 600 tons per day.

Table 3 shows the biomass combustion facilities equipped with fixed grate systems. The table is also
broken down by the primary particulate control equipment. There are 27 operational fixed grate

v‘blomass combusuon facilities.

Finally, Table 4 provides information about the 11 biomass facilities with moving grates, and Table 5
provides a list of other types of combustion reactors used in the State's biomass facilities.

8 " ' " R 'W. BECK AND ASSOCIATES
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%

. TABLE?2 . '
/BIOMASS FACILITIES WITH FLUIDIZED BED TECHNOLOGY _ s ’
: .. ISEGREGATED BY PARTICULATE CONTROL BQUIPMBNT)
. E o Average Fuel Average Ash 1 ‘
- o L Combustion Generation _ Air Pollution | Ash g0 Fuel
No. . Name i - {TPD) . {TPD) Control Equipment Fud -~ | Ratio (wi %)
l . L o - ‘BAGHOUSE
7 | Chowchills Biomass Power 312 | 9% - | Baghouse,DeNOx | UW,Ag | = 307
| Pamm - . : o |
| o | DetanoBmergyco. | .70 . 36 | Baghouse,DeNOx | UW, Ag 50
12 | EINidoBiomsssPower - | . 300 - | - 28 . | Baghouse, DeNOx, - Ag 92
Plant . ) 50; Control
25 Lindsay Olive. Growers .. 30 i <1 Baghouse, DcNOx ) Ag 0.5
27 Maders Power pum 624 " 44 | Baghouse, DeNOx UW, Ag ' 7.0
30| Mendou Biomass Power 650 2 Baghouse, DeNOx W, Az 3.9
§7 Woodiand Btomns Power T R ¢ 50 Baghm;u. DeNOx w,ag |83
31 Mesquite Lakc RR. Project - ,\960 160 Baghousc, Flue Gas | Ag 16.7
) : : ’ Recucuhuon a0 :
ELECTROSTATIC PRECIFITATORS -~ S
1 | Auberry Encrgy a3 9 |3ceese . 1 w,oag 2.0
34 | Nonh Fork Energy - 432~ | - 7 - |Esp Sl waowe e
o , AR
i fi 14 Feather River Energy B | m Mulﬁ:lope. ESP | uww, - ns
[ B . - " . ' - . . Ag .
53 Ulmpowcr Rocklin | = .S5716 26 | Mubiclone, ESP w 45
56 ‘Ultrapowcr - Fruna I 506 7 ) S0 rMulliclon:.‘ESPJ o TUW, Ag 10.0
48 Soledad Energy Partnership * | 288 B T Multiclone, ESP, w 10.3
R B C ) : DeNOx, $0, Control
54 Ulirspower - Chinese Station 500 13 Multiclone, ESP, UW, W, 2.5
, , - , DeNOx Ag :
: "TOTALS | 7,056 TPD 605 TPD ' ‘ . \ I
Note: '

The first column of this table corresponds t;7 the facility number as in A;;pendix 8.

R.'W. BECK AND ASSOCIATES : : 3 c .
1889-0].002 !
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| C BIOMASS FACILITIES WITH H%Lg:/\m COMBUSTION REACTORS
' . {SEGREGATED BY PARTICULATE CONTROL EQUIPMENT)
Avernge Fuel | Avernge Ash Alr Pollution
Combustion Generation Ceontrol Asb o Pued
Mo, Name {1PD) (iPD)y - Equipment Fuel Ratio {wt %)
.. :BAGHOUSE
u 3 Blue Dismond Growers - 192 .7 Baghouse UW, Ag 3.7

10 | Dismond Walnur Power Plant 15 7 Baghouse Ag 16

Si Tri-Valley Growers Plant 4 34 3 Baghouse Ag 7.4

" G B LT B RCTROSTATIC PRECIPITATOR 57 Y

8 | Collins Pine Co. a0 4 ESP w 12

13 | Fuirtiaven Power Co. 912 28 ESP w 3.0 - i
26 | Lovisians Pacific 438 8 ESP w 1.9

28 Martell, Cogeneration 430 40 ESP w 89

{37 | Pacific Oroville Power 468 1 ESP w 24

24 | Lincols Cogeneration 186 16 ‘Multiclone, ESP | W 8.4

41 | Sierrs Pacific Lidustries - Hayfork 528 4 Multiclone, ESP | W 0.7
427 | Sierra Pacific Indusisies - Blamey © es0 § Multiclone, ESP | W 1.0

43 Sierrs Puc;ﬁc Indusiries - Quincy 660 9 Multiclone, ESP W 1.4
45 | Sierra Pucific Industries - Susanville 780 8 Multiclone, ESP | W 1.0
4 | Burney Forest Products 520 63 ESP, DeNOx W 12.1
40 | sierra Pacific Indusiries - 144 1 Muliiclone, ESP, W 0.4 l

Centrs! Valley DeNOx

44 | Sierms Pacific Indusiries - Loyalion 52 6 ESP, DeNOx w 21 |
46 Sierra Power 237 4 ESP DeNOx 7 W 7 1.5 "

10

R. W. BECK AND ASSOCIATES
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TABLE 3
BIOMASS FACILITIES WITH FIXED GRATE COMBUSTION REACTORS
(SEGREGATED BY PARTICULATE CONTROL EQUIPMENT)
 AverageFuel | Average Ash Air Pollutian
Combustics Generstion Control Ash to Fuel
Ne. 7 Name {TPD) : {TPD) Equipment Fud . Ratio (wt %)
Im
(TABLE 3 CONTINUED) ‘MULTICLONE SEPARATOR )
17 Girven Lumber Co. 18 <] Multicione w 0.5
19 Hi-Ridge Lumber 25 1 Multicione w 2.5
I 6. | California Cedar Products 42 i Multiclons, Wet i.6
Scrubber,
21 | Hudson Lumber 384, 27 Multicione, W 7.0
: : Scrubber
29 | Masonite Plant 205 19 Multiclone, W 9.2 -
Scrubber
OTHERS
50 Susanville Forest Producis 120 1 No response W 1.0
16 | Georgia Pacific Corp. 900 30 Wet Scrubbers W 33
38 | Roscburg Lumber YT 7 Dry Particulate w 6.0
and Wel Ges.
Scrubbers
N a8 SchmidiBauer Lumber Co. 36 4 Flue Gas w i1.8
Recirculation
49 Stone Forest Industries 40 - <] Unknown w 0.03
TOTAL 887 | 3 ?
Noze:

The first column of this table cérre:pona’.s 1o the facﬂity number as in Appendix B.

R. W. BECK AND ASSOCIATES
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TABLE 4 :
~OPERATIONAL BIOMASS FACILITIES WITH MOVING GRATES
SEGREGATED BY PARTICULATE CONTROL EQUIPMENT

Average Fuel | Average Ash o Ash to
Combustion Generation Air Pollution Control Fuel
No. MName {TPD) {TPD) Equipment
_ ‘BAGHOUSE
- 22 | lmperial Resource 500 50 Baghouse, DeNOx and uw, 10.0
Recovery Project Diry Scrubber Ag
35 | Operational EnergyCo. | 600 . 120 Baghouse Ag 20.0
' ELECTROSTATIC PRECIPITATOR
11 | Dinuba Energy Inc. 552 20 | ESP w, 36
‘ _ Ag
I 18 | Honey Lake Power 648 27 ESP ' w | 42 |
36 | Pacific Lumber 2,016 40 ESP w 20
Company ] :
51 | Tracy Biomass Plam . 400 25 Bsp ' W 6.3 "
]
5 Bumey Mountain Power 456 6 Multiclone, ESP W 1.4
33 | Mt Lassen Power 312 13 Multiclone, ESP . w 4.2
55 | Ulrapower - Blue Lake 288 22 Muliiclone, ESP : Uw, 7.7
Ag
47 | Signal Wheelabrater 2,400 w Multiclone, ESP, DeNOx | W 2.8
MULTICLONE SEPARATOR® 1o
15 | Fibreboard Corp {1 . 27 ' 6 Multiclone, Wet Scrubber | W 22
Powerhouse .
TOTAL 8,442 399 l
Nore:

The first column of this table corresponds 1o the facility number as in Appendix B.

12 ' ' - R. W. BECK AND ASSOCIATES
) - 1888.01.008
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»

“TABLE 5
BIOMASS FACILITIES WITH OTHER TYPES OF COMBUSTION REACTORS
SEGREGATED BY PARTICULATE CONTRDL EQUIFMENT |

t

- The first column of this tabie éones?ond; 10 the facx’!it}é number as in Appendix B. o

A,;‘P

<

Average Fuel Avera.gth Air Pollugion, -
Combustion Generation Coantrol Ash to Fue
~(TPD) (TPD) Technology -|  Equipment. i
‘MULTICLONE SEPARATOR , ,
20 | HudsoniCs ' 2 | <1 - Dunch Oven Cyclone Sepanwr' 0.5
© 3 -1 Big Valley Lumber | 100 2 Pile Bumer Multiclone, 10
S Aferburnes N
23 | Kopper Indusiries 10 s Pile Burner Multiclone 40
32 | Michigan-California 240 9 Pile Bumer Multiclone 35
Lumber ~ -
58 | Fores Hill (Georgis | .« 34 <1 Pile Bumer Multicione 0.15
Pacific Corp.) .

R. W. BECK AND ASSOCLATES ‘ :
1889.01.002 ‘
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32 MUNICIPAL SOLID WASTE COMBUSTION FACILITIES

There are curféntly only three operating MSW Waste—to—energy facilities in California. Table
6 provides the location and names of the three operating MSW waste-to-energy facilities.

TABLE6 - *»
‘OPERATIONAL MUNICIPAL SOLID WASTE COMBUSTION FACILITIES

Ahverage Fodd. | Aversge Ash'
- Combustion @ Gensrated ° Air Pollution
- ey Control Equipment

Commerce Refuse to Eoergy Facility Dry Scrubber,

‘Baghouse, Thermal Los Angeles
DeNOx
Southeast Resource Recovery Facility (SERRF) 1,320 436. Dry Scrubber, Long Beach,
. Baghouse, DeNOx Los Angelen

Sienislaus Coumy Resource Recovery Facility : Dry Serubber,
Baghouse, DeNOx

The data in Table 6 shows that about 2,500 TPD of MSW is combusted as a fuel and about 780
TPD of ash is generated: from these three facilities. On the average, the ash stream is about 30
percent of the i incoming fuel due to the glass, metals, fines and other non-combustibles present
in the MSW waste stream. The Stanislaus facility is recovering ferrous metals from the residual
ash. The metals reclaimed constitute about 3 percent of the fuel feedstock. All three facilities
are equipped with state-of-the-art air pollution control equipment to capture the fly ash. . All
three MSW combustion facilities are also equipped with DeNOx equipment to reduce gquantities
of nitrogen oxides emitted in the atmosphere All of the MSW combustion facilities dispose of
their ash in local landfills.

At this time, facility operators at the Commerce facility are constructing an ash treatment system
for their plant while facility operators at SERRF are de51gn1ng an ash treatment system for their
plant. The treatment process is scheduled to be operational in both facilities by June of 1992.
The facilities’ treated ash is supposed to bind certain toxic metals and make them less leachable -
in landfills. .

14 : - E S "R W. BECK AND ASSOCIATES
1888-01.008
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33 MEDICAL WASTE INCINERATION FACILITIES

There are 73 operational medical wastc incineration facilities in California (See Appendices D1

~and D2). However, only seven of the surveyed facilities have feedstock input rates of greater

or equal to 1.0 TPD. Table 7 below identifies the seven medical incineration facilities which

responded and the 1 facility which did not respond.

TABLE 7 ‘
-OPERATIONAL MEDICAL WASTE INCINERATION FACILITIES,
WITH INPUT OF GREATER THAN 1.0 TPD
ArerngeA.sh 2 . . . :
. i ., Air Pollution Average Waste
l Name {TPD) Control Equipment Combustion (TPD)
Alexian Brothers Hospital 0.02 Aflerbummner 1.3
American Envisonmental Management 0.96 Acid gas scrubber ‘7.8
Corporstion® ° Baghouse
Iniegrated Environmental Systems .77 Aferburner, Acid ges 15.9
, scrubber, Pasticulats
» 't scrubber
Roseville Community Hospital 0.16 ARerbumer 12
$1. Lukes Hospital 1.25 Aflerburaer, Pacticulste 1.5
scrubber
$i. Rose Hosp';ml 0.34 Aferburner 1.0
Stanford Usiversity 0.78 Afierburner, Particulate 1.5
Environmental Safety scrubber
L **Thermal Combustion Iffovaiors No response No response 1.3 |
. . H
TOTAL 9.8 ) R o ) K :

Nove:

*This is the only facility in Table 7 that operates on a 24 hour and 7 daiv basis.

#* This facility did not respond 1o the survey. Informarion provided for this facility is a result of C.I.W.M.B. data.

Table 7 shows that only about 9 TPD of ash is génerated from the medical facilities that
responded to the survey. All of the remaining ash from medical waste incineration facilities is
disposed of in‘landfills. One large scale medical waste combustor, Thermal Combustion
Innovators located in San Bernardino County, refused to respond to our survey. CIWMB
sources indicate that this facility combusts about 300 pounds per hour and operates for about

R. W. BECK AND ASSOCIATES
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2600“ hours per year. -For details on annual ash _generation rates from each facility see
Appendix D1. ‘ ’

Note that there are another 64 small scale medical waste incinerators operating in the State.
These facilities generate insignificant quantities of ash and therefore are not listed in Table 7,
however, for informational purposes, they are listed under Appendix D2.

3.4 SEWAGE SLUDGE INCINERATION FACILITIES

There are only six operational sewage sludge incineration facilities in California. A listing of
the six is provided in Table 8. This table shows that about 35 TPD of ash is generated in
California from all six operating facilities. Ash from sewage sludge incineration facilities is
disposed of in various ways. One facility disposes of ash on site, one facility in a local landfill,

one in an out-of-state landfill, and two facilities truck ash to a copper smelter in Arizona. In
addition, facility operators at the Contra Costa Sanitation District site only landfill a portion of
their material and have developed an alternative use for ash as a light weight aggregate material
in order to recycle the remaining portion.

Table 8 also provides data on the air pollution control equipment for each facility. For
additional details on the Operational sewage sludge incineration facili;ies see Appendix E.

STABLES -
OPERATIONAL sawacs SLUDGE. mcmmnon FACILITIES

Avernge Ash
Generated
(TPD)

Average Fuel
Combustion
(TP

City Of Barstow » . 3 <1 Wet Scrubber Barsiow,
San Bernardino
City Of San Mateo 10 2 Wet Scrubber 1 San Maico, Sen Mateo “

Contra Cogia Sunitstion Distriet

Multiclone, Wet Scrubber

Martinez, Contrs Costa

Palo Alto, Santa Clarm

Doc May Regionsl WWTP i5 3. Impingement Tray
Hyperion Trestment Plant 40 0 Wet Scrubber, Baghouse Plsys Del Mar, .
' ) Los Angeles
South Tshoe PUD ‘1 4 Wet Scrubber S. Lake Tahoe,
_____J_____ El Dorado
’ l— TOTAL 15 34

Note:

®This facility does not operate on a 24 hour and 7 day basis.
*¢ Figures were reporied as dry tons.

i6 . C R W. BECK AND ASSOCIATES
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3.5 'TIRE INCINERATION FACILITIES | 7 “ «

a N t
LA ;

Our survey located only one tire waste to energy facility whlch is located near Modesto,

California. Table 9 provides the average fuel combustion and the ash generation rate for this

facility. The Modesto facility claims that it is selling its fly ash to 2 to a metal reclaimer and

-resmelter, is currently stockpiling its bottom ash and is selling the scrubber blow down as a soil
: amendment The bottom ash-is stockpiled for future sale or d:sposal ‘

N

: TABLE 9 o ‘
OPERATIONAL TIRE INCINERATION: FACIL]TIES
Average Fuel "Average Ash o . =
' -} . Combustion | _ Generated Air Pollution |  Location
Name (TPD) T (TPD) - | Control Equipment {City, County)
Modesto Tire-to-Energy Facility RV PRI I ~Wet Scrubber, Westley,
» ‘ ' : Baghousc, Denox Sianislaus

= _—

For addmonal detaxls on facxhty ownershlp and other facility data, refer to Appendzx F

©

R. W. BECK AND ASSOCIATES
18a8-0].002

17




California Imegrated Waste Management Board

4.0 CONCLUSIONS

‘Based on the existing data base maintained by the California Air Resources Board, information

from the California Energy Commission and the Department of Health Services, and a
comprehensive follow-up survey by R. W. Beck, it is determined that about 27,649 TPD of solid
waste fuel is combusted in the State of California. This solid waste fuel includes biomass, tires,
sewage sludge, agricultural waste, medical waste, and municipal solid waste. There is only one
permitted tire waste-to-energy facility in California and there are six operational sludge sludge -
incineration facilities. The combustion of these materials results in an ash residue and the
survey data indicates that approximately 2,173 TPD of ash is generated from all facilities. A
breakdown of the ash streams from the different sectors is provided in Table 10.

- . TABLE®O.
_ - . ASH GENERATIONBY TYPE OF FACILITY |
Type of Facility .| . Number of Average Fuel Aversge Ash Percentage Ash
Facifities

-Combustion (TPD) | Generstion (TPD) Contribution

Biomass - 24,878
Municipal Solid Wasie 3 2,480 783
4 Medical Waste : g | R 73 10
Sewage Sludge Incineration- . 115 34
Tire Incineration . 13 144 18
TOTALS | - - % 274649 2,173

* Easimates recorded as dry weight equivalents.

Table 10 shows that ash 55 predominately generated by biomass-to-energy facilities and that the

' three. MSW facilities generate about a third of the total ash while combustmg less than one tenth

of the total fuel.

All three municipal solid waste-to-energy facilities are operating at design capacity and generate
about 780 TPD of ash which is landfilled. Two waste-to-energy facilities located in Los Angeles

. County have initiated implementation of an ash treatment process at their facilities. The survey

data show that minimal quantities of medical waste are being combusted.

18
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Table 11 summarizes the biomass combustion technology data and the different combustion
technologies and particulate control methods for the biomass facilities. In addition, the biomass
facilities survey data shows the three major combustion technologies - fluidized bed, fixed grate,
- and moving grate - are used by 53 of the 58 operating facilities. The sampling program should
include a variety of facilities to determine if there is a wide variation in the ash  characteristics
generated from dlffcrem types of fuels combustion reactors, and particulate control

technologies.
" TABLEIl ‘
SUMMARY OF: BIOMASS FACILITIES \ _
. " No. of - Mo, of Facliities with Other
Combustion Neo. of Facilitis HNo. of Facilities | Facilities with Types of Particulate
Techaology with Baghouse with ESP Multiclone Control Equipment

Fluidized Bed

Fixed Grate

Mc;v'mg Grate

Other Type

R. W. BECK AND ASSOCIATES - o o S 3
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APPENDIX Al

Matrix Abbreviations and Conversion Factors

ABBREVIATIONS: * . CONVERSION FACTORS:
Fuels: \ , ,, Volume:
w = Wood Waste - 7.48 Gallons/Cubic Foot
v = Virgin Wood - 0.1337 Cubic Feet/Gallon
Ag: = Agricultural Waste ‘ : 0.00465 Cubic Yards/Gallon
An = Animal Waste '
LPG = Liquid Propane Gas ‘ Average Ash Density:
UW = Urban Wood Waste 4 " #=1255 Pounds/Cubic Yard
F = Fuel Oil " 46 Pounds/Cubic Foot -
G = Natural Gas ‘ : . 6.150 Pounds/Gallon
P = Propane Other:
D = Diesel Fuel g 2000 Pounds/Ton
T = Tires 27 Cubic Feet/Cubic Yard
365 Days Per Year
52 Weeks Per Year
Facilities: ; :
BIO = Biomass Incineration Facilities
MED = Medical Waste Incineration Facilities
MSW = Municipal Solid Waste Facilities
TIR = Tire Incineration Facilities
(Uc) = Incineration Facilities that were identified -

as under construction during the study period.
NOTES:

Only for select Medical Facilities with <1 TPD average waste combustion : If "Ash Quant Gend"
{Survey Response) does not reasonably correlate with the "Estimated Quant of Fuel Burned” for any ~

“incineration facility, then the "Estimated Quant of Ash Gend (TPY)" will equal 10 percent of the
*Estimated Quant of Fuel Burned.”

s - Source: Ash Density (1255 Pounds per Cubic Yard)
NSWMA - Technical Bulletin #85-6, Basic Data: Solid Waste Amounts Composition and Management
Systems. October 1, 1985, Cited from: Engineering Principles and Management lssues, 2nd Edition.
Drafi, George Tchobanoglous, Hulary Theisen, and Sam Vigil. UCD, Department of Civil
Engioeering. Fall, 1990. Under permision from the author. .

Ash densify used when a facility was unable to provide volume and‘or weight estimates of ash
generation that were ressonablly sccurste, .

unknown Biomass Facilities Only: If *Ash Quant Gend” (Survey Response) is "unknown,” then “Ash Quant
Gend (TPY)" equals 6 percent of the "Estimated Quant Fuel Burned.”
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Methodology and Column Descriptions

for the Presentation of Survey Data

5

Thxs section presents the methodology for the compxlatton of the Phase I Report of the Ash
Quantification and Characterization Study performed for the California Integrated Waste

Management Board (CTWMB) by R. W. Beck and Associates (the Consultant). Phase 1 of the
~ Ash Quantification and Characterization Study has been devised to gather data from biomass

incineration facilities, mumc:pal solid waste incineration facilities, medical waste incineration
facilities, sewage sludge facilities, and tire incineration facilities throughout California. .

DATABASE DEVELOPMENT = 3

It was necessary to determine exactly what data was nwded by CIWMB in order to estabhsh a
comprehensive database of incineration facilities in California. Information pertaining to key
elements from each facxhty were determined by CIWMB and listed in the database. Data
gathering techniques were then implemented to acquire the information. First, data gathered
from existing sources (secondary data) was obtained for each facility, then data obtained directly
from incineration facilities (primary data), followed. Both secondary: data and primary data
were used to furnish or confirm the following mformatmn -

. Location of Facility N e 'Contact Person

8 Type(s) of Fuels Used - _ o B & Nameplate Capacity

® - Start Date of Operation | N - ®  Amount of Fuel Combusted

®  Hours of Operation ' E 4 | N S m ‘?Quantity of Ash Generated -

®  Method(s) of Ash Disposal .~ & Location of”Asrt Disposal
~ B Facility Ownershtp ' S w l Facility Exptmsion >04r Closure Plans,

& Air Pollution Control Equxpment s - : 8 « Generation of Bottom Ash and Fly Ash

®m  Previous Ash Testing - . o 8 Scheduled Facility Downtime ‘
. Swm}ﬁ Fluctuations in Ash Generation. = = @ Qombustion Techpélogy

® Long Term Plans

R. W. BECK AND ASSOCIATES SR Coad
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Table A-2 provides the detailed matrix mfonnanon and definitions used to ‘provide the facxhty
mformanon above.

SECONDARY DATA

The first task was to obtain a detailed liﬁting of all operating incineration or \Qaste-to-energy
facilities. In order to obtain this information, the Consultant contacted the California Air
Resources Board, the California Energy Commission, and the California Department of Health
Services. :

The Cahforma Air Resources Board is pnmanly concerned thh air emissions from pomt
sources and maintains a computerized listing of all operating combustion facilities in the State.
“The California Energy Commission maintains updated records on all energy generation facilities -
located within California. The Depanment of Health Semces kceps data on all hospital and
medical waste incinerators.

4

Individual data was requested from each of the above mentioned government offices and a listing
of each type of incineration facility was obtained. Table A-1 shows the type of facility and the
corresponding secondary data that was used in the preliminary portion of the study.

~ TABLE A-1:

SECONDARY DATA SOURCES L
Incineration Facility Type . Secondary Data Source
' , , __
Biomass Facilities "| State of California Air Resources Board

1 Air Pollution Comrol 81 Resource Recovery Facilities 1991 U&te, bay 1991.
State of California Energy Commission

Californis Biomass Facility Directory Survey Repon, by NEOS Co:ponuon for
the Californis Energy Commission, Janusry 22, 1991

Municipal Solid Waste Facilities | State of Califomia Air Resources Board
’ Air Pollution Conirol st Resource Recovery Facilities 1991 Update, May 1991

Medical Waste Facilities State of California Department of Health Services fnventory,
{Agency Database)

Sewage Sludge Facilities State of California Air Resources Board
Air Pollution Conirol 81 Resource Recovery Facilities 1991 Update, May 1991.

Tire Facilities ‘State of California Air Resources Board
’ Air Pollution Control 8t Resource Recovery Facilities 1991 Undate, May 1991, -

A2 . ' _ R. W. BECK AND ASSOCIATES
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The data obtained from these sources was not, by itself, sufficient for the purposes of this study.
For example, existing records did not indicate the quantity of ash generated and other pertinent
details on the air pollution control equipment. Thus, the data presented in Table A-1 was
sufficient only to supply a preliminary database.

PRIMARY DATA

» For the purposes of this study, a more comprehensive computerized database was required. In
order to develop the database, the collection of additional data for each-facility was necessary.
A telephone survey was developed to coliect the additional primary data from each facility and
necessary calculations were performed to consolidate available survey information into a
comprehensive format. To conduct the survey, each facility was contacted and the person
‘responsible for supervising incineration activities (the contact) was asked to provide updated
- information pertaining to the facility.

Except for a few facilities that did not respond to the Consultant’s telephone calls, the telephone
survey was successful in offering reasonably accurate information. Some low ash generating
medical incineration facilities kept few or no records pertaining to fuel burmed and ash
generated, therefore the accuracy of these facilities may be crude.

COMPLETE DATABASE

(Column Names and Desctiptiods)

The complete set of information was developed and organized into a Microsoft® EXCEL®
database matrix and presented in the Phase I Appendices. The matrix data and definitions
included are explained in the following table: . '

TABLE A-2
DATABASE MATRIX OF INTERPRETATION.FOR THE
PHASE I REPORT OF THE
ASH QUANTIFICATION AND CHARACTERIZATION STUDY

Matrix Information ‘

(Origin of Information) - Definitions for Matrix Information
e |
Facility Type R The general classification of fuel that the facility incinerates.
(secondary data and survey response) (i.e. MSW, Biomass, Sewage...)
Facility Name ‘ o The facility's. permitted pame.

{secondary data and survey response)

Street | "The permitted facility street address.
{secondary data and/or survey response)

R. W. BECK AND ASSOCIATES . : - A-3
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Methodology and Column Descriprions for the Presemarion of Survey Dara

S
: : TABLE A2
.DATABASE MATRIX OF INTERPRETATION FOR THE
PHASE 1 REPORT OF THE .
"ASH QUANTIFICATION AND CHARACTERIZATION STUDY

Matrix Information
{Origin of Information) Definitions for Matrix Information |

The city or area in which the facility is located.
(secondary data and/or survey response) , .

Zip Code The mailing address zip code of the facility.
{secondary and/or survey response)

County The county in which the facility is located.
{secondary data and/or survey responsc) ’ .

The person contacted in the telephone survey. All persons
contacted in the ieclephone survey were individuals “

Contact Person
{secondary data and/or survey response)

supervising iocinerstion sctivities with the exception of
| maintenance employees responsible for incineration at a
small sumber of medical facilities.

Phone Number The area code and telephone number of the facility.
(secondary data) ]
Type of Fuel The distinctive types of fuel burned by the facility. "
{survey response)

Nameplate Capacity
{survey response)

Rated steam cutput of the boiler in pounds per hour. The
Consultant had to calculate and make estimates with some
varying assumptions.

Boiler Burn Technology
{survey response)

Information of the facility’s combustion graie technology or
the combustion reactor,

Start Date
(survey response)

The date that the facility was fully commissioned to begin
operations.

Amount of Fuel Combusted
{survey response)

The coniact’s response concerning the amount of fuel
combusted by the fagility. The respondent was asked to

provide the asversge amoun! of fuel incinerated by the

facility for a measurable time frame. The average amount

{ of fuel incineration is defined as the total fuel burned fora’
period of time with all unscheduled downtime as well as

unused facility capacity being accounted for. The facilities
were not uniform in their practices for measurements,
therefore measuremen! units and time frames vary.

Hours of Operations
{survey response)

‘The hours of facility operation per 24 hour period.

R. W. BECK AND ASSOCIATES
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R TABLE A-2 B ' ]

' DATABASE MATRIX OF INTERPRETATION FOR THE -
PHASE I REPORT OF THE ’

-ASH QUANTIFICATION AND CHARACTERIZATION STUDY

Matrix Information
(Origin of Information) = S R Definitions for Matrix Infonna’tion

‘Quantity of Ash Generated The contact's response concerning the amount of ash
{survey response) L " | gemerated by the facility. The respondent was asked to
‘ ' provide the average amount of ash generated by the facility,
;| for a measurable time frame. The average amount of ash
. ‘ . [ generation is defined as the’ wial ash generation for a
6 e o | peried of time with all ynscheduled downtime as well as
: : unused faciliey camacity being sccounted for. The facilities
were not uniform in their practices for measurements,
therefors messurement units and time frames vary.

Method of Ash Disposal N . | The contact’s response concerning the method of ash
(survey response) - o A | disposal/removal utilized by the facility.- The respondemt
. Lo | was asked o provide all methods of ash disposal and/or

v, .. “I other types ash removal.

Location of Ash Disposal v The contact's response concerning . the location of ash,
(survey response) ; . disposal/recycling by the facility. The respondent was
asked to provide the location (relative to the incineration ||
facility) where the facility’s ash is transpomd after
extraction from the facility incinerator.

Facility Ownmership o . s |.The name of the entity who/whxch is the permitted owner of
{survey response) 7 1 the facility, .

Expansion or Closure Plans’ o The ‘contact’'s response coOncerning foreseen expansion
{survey response) ' _ and/or closure plans anticipated by the facility

Air Pollution Control Equlpment . This ' refers the contact's response concermng the " air
{survey response) o . * - | pollution control equipment that is in place and operauonal

at the facility. The respondent was asked to provide
information about all operauonal air pollution control
eqmpment utilized. .

Bottom versus Fly Ash (generntnon) - | The contact’s response conccming the proponion of bottom
(survey respomse) - - . i« | ash total generation to fly ash total generation. The
o o respondent 'was asked to provide a proportion of bottom ash
. generation to fly ash generation or the total generation of
botiom ash and fly ash. ' '

 Previous Ash Testing . o The contact’s response concerning any previous ash testing

{survey response) ‘ ' occurring at ‘the facility. The respondent was ‘asked to
‘ T : ‘ prov:de the time frame in which testing takes place and aoy
bnef details pertaining to the testing.

'R. W. BECK AND ASSOCIATES o S ) A-5
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"TABLE A-2
‘DATABASE MATRIX:OF INTERPRETATION FOR THE
' PHASE I REPORT OF THE
+ASH QUANTIFICATION AND- CBARACTERIZATION STUDY

Appendix A

Matrix Information
(Origin of Information)

Seasonal Fluctuations in (ash) Generation
{survey response)

£

Definitions fdr Matrix lr_xfonﬁntion

The contact’s response concerning any seasonal fluctuation
of ash generation by the facility. The respondent was asked
to provide apy available information or assessment of
seasopal fluctuation in fuel burned or ash generation.

Scheduled Faclllty Downtime
‘(survey response)

The contact’s response councerning the facility’s scheduled
downlime or non-operations! periods. The respondent was
asked 1o provide the totnl amount of time that the facility is
scheduled to be non-operational. If downtime was not
scheduled, the amount of meintepance downtime for the
prior year was used. -

Long Term Plans
{survey response}

The contact’s response concerning foreseen long term plans.
This question was designed to re-examine expansion and/or
closure plans anticipated by the facility, The respondent
was asked to provide any information pertaining to the
facility’s long term plans.

Naotes
{survey response)

This is any unique information pertaining to the facility. - “

Estimated Quantity of Ash Generated TPD
{calculated) ‘

contact’s response to "Quantity of Ash Generated” question,

1 teking into asccoumt gquantity of ash, hours per day of

Estimated quantity of - ash generated (TPD) based on “

operation, and facility downtime.

Estimated Quantity of Fuel Burned Ph
(calculanon)

L

response to "Amount of Fuel Combusted” guestion, taking

Estimated guantity of fuel burned (TPD) based on contact’s '
into account quantiiy of ash, hours per day of operation,

‘| and facility downtime.

Estimated Quantity of Ash Generated TPY (1)
‘(calculation) -

"Cuantity of Ash Genersted” guestion, taking into account
quantity of ash, hours per day of operation, and facility

Ash generated (TPY) based on contact’s respoxise 10
downtime. -

Percent Ash to Fuel
{calculation)

| The ratio of "Estimated Quantity of Ash Generated (T PD)
| to "Estimated Quantity of Fuel Burned (TPD)."

Days down per year
{calculation)

Déys per yearr that the facility-was non-opemtidnal. based
on the contacts response to the “Facility Downtime”
question. .

A-6
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CONCLUSION

The database provides a list of operational waste fuel combustion facilities in California and
summarizes data on several aspects of each facility. The database was developed using
secondary information from a number of California State agencies and further added to, refined
and updated by-the Consultant through the use of a specialized telephone survey. The updated
information contained.in this database will help the CTWMB analyze the State’s "ash stream"
and provide a comprehensive list of state waste fuel incineration facilities.
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Ash Sampling Methodology

INTRODUCTION
. This document provideS»general‘ guidelines on approaches for the éampliri"g of ash from biomass
waste, medical waste, municip‘al solid waste, and tire incineration facilities. Readers of this
document are reminded that this is a general methodology and must be adapted to the particular
facility under consideration. For example, bottom ash may not be mixed with fly ash at each

facility. Therefore, the actual sampling pomts or type of samples obta.med may vary from -
facility to facility. . X

SAMPLING PROCEDURE

The objective of sampling and analysis is to assess the properties of the waste being generated.
Each residual waste stream: that is stored, transported, or disposed of as a separate unit is
considered to be a discrete waste and must be evaluated accordingly. Different facility designs
may produce different waste streams, which may be mixed on a conveyer system or a storage
area and may not be managed separately. Therefore, depending on the design of each facnhty,
-it will be determined if a separate fly ash and bottom ash sample or mixed sample is to be
obtained. However, the focus of thxs study is to sample the mxxed waste stream and not
individual waste streams. .

There are two methods for sampling of the ash; (1) sampling from the- parncular facility’s ash
discharge conveyor and (2) sampling from a truck or ash.storage area. The methodology
presented here is based on samplxng from the ash discharge conveyor.

A.  SAMPLING FROM MUNICIPAL SOLID WASTE FACILITIES
1. An overview of the MSW sampling program is shown in Figure 1.
2. Keeping in perspective that the goal is to obtain representati{re samples, determine
the most convenient location for sampling. Acccssnbxhty and adequate space for

. sample preparahon is reqmred The best locanon 1s ‘at the ash drag chain or
conveyor belt head pully area.

" R. W. BECK AND ASSOCIATES - 1
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3.

To facilitate sampling, a minimum of a fork lift and a 3-cubic yard bin will be
required. Coordinate with plant manager to ensure availability of these two
equipment items. ‘

At the dlscharge point of the conveyor, collect about a one-cubic yard sample in
the 3-cubic yard bin every two hours for a period of six hours over the operation
of one normal day. Empty bin between collections and keep samples separate.
Obtain samples from as close to the head pulley as possible.

"The bulk density of the ash sample is assumed to be 50 Ibs. per cubic foot.

Therefore, each one cubic yard sample will weigh about 1,350 Ibs.

Each 1,350 Ibs. ash sample will be screened to determine the quantity of material
that is greater than two inches and the quantity of material that is less than.two
inches in size. All material greater than two inches wxll be 1dent1ﬁed and
separated into the following categories: :

Rock/stone

L Organics =

= Slag - = Asphalt
= Concrete L Brick

= Others L Ferrous

With the help of a magnet, remove and- wexgh fen'ous material from the under

wo mch material.

Thoroughly mix the material under two inches and proportionally combine it with
that days other two samples of material under two inches. Initiate the cone and
quarter process in accordance with ASTM test methods C702-87, Standard
Practice for Reducing Field Samples of Aggregate to Testing Size, Method B-
Quartering. After forming a cone of the composite ash sample, proceed to flatten

. the cone with a shovel, and then divide the flattened cone into four quarters.

Combine two opposite quarters to obtain one sample. Repeat the coning and
quartering process with the material until four 200 lb. samples are obtained.

With the four 200 Ib. samples proceed as follows:

(@) ~ Double bag, identify, date, and ship one 200 Ib. sample to the material

testing laboratory (Geofon Inc.). Note that for handling purposes the
sample can be divided and packed in several bags and cartons and all 200
Ibs. need not be packed in.one carton.

R. W. BECK AND ASSOCIATES
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(b)  From Step 7, take one 200 1b. sample and following the quarteﬁng and

_ coning procedure, reduce it to about 50 Ibs. Double bag, identify, date,

and ship the 50 1b. sample to the analytical laboratory (CKY Inc.).

(c) From Step 7, double bag, identify, date and store one 200 Ib sample until
the end of the three day sampling event. At the end of the third day one
composite sample of 200 Ibs. is to be selected on a random basis. Divide
by the coning procedure. One approximately 150 lbs random composite
sample will be shipped to the materials laboratory, and one approximately

50 Ib. sample will be shipped to the analytical laboratory. .

(d) Discard the fourth sample.

9. The two laboratories are to be notified on the date the sample is mailed. Both
laboratories will proceed to prepare for incoming samples and follow "all
" established procedures for materials and analyncal testing.

10. Both laboratories will hold the sample marked “random” for exactly 30 days from
sampling date prior to mmanng testing.

11.  As shown in Figure i, me total number of samples obtained will be four from
-each event, and 16 samples from the whole program. Both laboratories will
- receive four samples each at the end of each event and sixteen samples each at
the end of the program.

12. Each laboratory will prov1de a minimum of four reports, one report for each
event. ‘

'R W. BECK AND ASSOCIATES . - 3
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“Insert Figure 1
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Ash Sampling Mc:kodology

B. SAMPLING FROM MEDICAL WASTE FACILITIES

L

2:

‘ An overvxew of the medxcal waste samplmg program is shown in Fxgure 2.

T -Determme the most convement locauon for samplmg Access1b1hty and adequate

space for sample preparation is required. " The best location for sampling is at the

“ash drag chain or conveyor head pully area.

To facilitate samplmg, a 90 gallon plastxc contamer Wlll be required.

At the dxscharge ‘point of the ash discharge conveyor, collect about 100 Ibs. of

material, a minimum of six times at hourly mtervals over the operation of one

normal day.

Screen each 100 Ib. sample to determine the quantity of material greater than two

. inches, and the quantity of material less than two inches in size. All material

greater than two inches will be identified and separated into the followmg
categories: :

Organics
Inerts
Slag
Ferrous

‘Wxth the help of a magnet, remove and weigh ferrous material from the under
" two inch matenal

. Thoroughly mix each 100 Ib. sample (less than two inch matcnal) Using the

coning and quartering procedure described above, remove about 25 Ibs. of sample
from each 100 Ib. sample. As shown in Figure 2, six 25 Ib. samples will be
shipped to the analytical laboratory at the end of each sampling day.

~As shown in Figure 2, for each day of sampling make two composites (one from

Sample #1, 2, 3, and one from Sample #4, 5, 6). Proportional composites will
be made of the less than two inch material, minus the 25 Ibs. of material already
removed for the analytical laboratory. -

At themend of each sampling day, the eight samples obtained will be individually

shipped to the respective laboratories (the six individual samples to the analytical

- laboratory and the two composite samples to the material laboratory).

R W BECKANDASSOCIAIES ) \ o ' 5
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Ash Samplmg Methodology

9. Each sample will be doubled bagged identified, and dated prior to shipment to
the laboratories.

10.  The laboratones are to be notified on the date the sample is shipped and both will
’ proceed to prepare for incoming samples and follow all pre-estabhshed procedures

~ for materials and analyucal testmg

11.  Both laboratories will provxde an md1v1dual report for each of the two event
* samplings.~

6 : | R W. BECK AND ASSOCIATES
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Insert Figure 2
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Ash Sampling Methodology

SAMPLING FROM BIOMASS FACILITIES

C.

1. An overview of the biomass sampling progrém is shown in Figure 3.

2. Determine that most convenient location for sampling. Accessibility and adequate
space for sample preparation is required. The best location for sampling i is at the
ash drag chain or conveyor belt head pully area.

3. To facxhtate sampling a 90 gallon plastic container will be required.

4. At the discharge point of the ash discharge conveyor,. collect about 100 lbs. of
material a minimum of six times at hourly intervals over the operation of one
normal day. ~

5. As shown in Figure 3, for each day of sampling make two composite samples
(one from Sample #1, 2, 3 and one from Sample #4, 5, 6). Note samples 1, 2,
3,4,5,and 6 should be equal in size.

. 6. Use the coning and quartering procedure described above for reduction of sample
size to the appropriate weight required for the laboratory.

7. At the end of each sampling day, ship two composite samples (one 250 Ib sample
each) to the materials laboratory and two composxte samples (one 60 1b. sample

. each) to the analytical laboratory.

8. Each sample will be doubled bagged, identified, and dated prior to shipment to
the laboratories.

9. The laboratories are to be notified on the date the sample is shipped and both will
proceed to prepare for incoming samples and follow all pre-established procedures
for material and analytical testing.

10.  Both laboratories will provide an individual report for each of the 10 events
sampled. '

8 R W. BECK AND ASSOCIATES
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Insert Figure 3
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Ash Sampling Methodology
LD QUALITY ANCE AND CONTROL

The project manager will ensure that appropriately trained and qualified staff are involved in the
sampling program. Contacts will be made with each facility manager and appropriate
information on equipment, conveyor size, hours of operation, etc. will be obtained prior to the
visitation of the facilities. '

The field staff will be instructed on how to reduce the sample size using the coning and
quartering method and of the acquisition of representative samples. The field staff will maintain.
a log which will detail any unforseen events such as shutdown of the facility.

B AL NCE

The goal of a Quality Assurance and Quality Control (QA/QC) program is to assure that all
information, data, and analyses are technically sound, statistically valid and properly
documented. For this program, CKY, Inc. and Geofon Laboratories, have developed QA/QC
manuals in accordance with California State Department of Health Services (Department of
Toxics Control) in U.S. Environmental Protection Agency, guidelines. These manuals define
the authority and responsibility of involved individuals and provides the requirements by which
the quality of equipment and services shall be achieved and verified. The goal of any QA/QC
program is to ensure that all data collected and processed is scientifically valid, defensible, and
of known precision and accuracy. R. W. Beck’s Project Manager will discuss with both
laboratories the importance of following ASTM prooedures in sample preparation and reduction.

SAMPLING EQUIPMENT REQUIREMENTs

® Plastic bags (2’ x 3* size) L] 90 Gallon plastic bucket

& Shovel - a8 Shipping cartons (1’ x 1’ x 2’ size)

= Labels, tape, other statmnary = Gloves

@ Hard hat and safety glasses u Address of nearest UPS office

L Two inch screen (2° x 2°) L Availability of front end loader and one 3-

cubic yard bin for MSW ash testing.

= Two hand held magnets One mechanical scale

REFERENCES

1. - Samphng and Analysis of Municipal Refuse Incineration Ash Ofﬁce of Solid Waste, ‘
‘ USEPA, Washington D.C., Draft on July 26, 1988
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Ash Sampling Methodology

2. ASTM Procedure C702-87 Standard Practice of Reducing Field samples of Aggregate
to Testing Size, Methods B-Quartcring.

3. ASTM Procedure D75-82 Standard Practice for Sampling Aggregates.

4, ASTM Draft, Committee D-34, Subcommittee D34.01, Standard Practice for Samplmg‘
Non-Liquid Waste From Trucks.

5. Laboratory Quality Control Manual, CKY Inc., May 1991.

6. Quality Assurance Manual for Laboratory Operations, Geofon Inc.
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Survey Data on Biomass Incineration Facilities
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Appendix B2
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Appendix C
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" Appendix D1
Survey Data on Medical Waste Incineration Facilities that
Have Feedstock Greater than or equal to 1.0 Ton Per Day
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Survey Data on Medical Waste Incineration Facilities
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Survey Data on Sewage Sludge Incineration Facilities
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| Survey Data on Tire Incineration Facilities
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