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NOTE: Legislation (SB 63, Strickland, Chapter 21, Statutes of 2009) signed into law by Gov. Arnold 

Schwarzenegger eliminated the California Integrated Waste Management Board (CIWMB) and its six-

member governing board effective Dec. 31, 2009. 

CIWMB programs and oversight responsibilities were retained and reorganized effective Jan. 1, 2010, 

and merged with the beverage container recycling program previously managed by the California 

Department of Conservation. 

The new entity is known as the Department of Resources Recycling and Recovery (CalRecycle).  

 This document was originally printed in hard‐copy format and was declared out of print when all known 

copies had been distributed. A complete version of the report was located in 2011 and was scanned to a 

digital format, making it available for downloading. 

 

Publication #DRRR-2013-1448 



1.0 1 

2 

A 



B aste 

c 

ii 





'1.0 

amounts 

is 

R. W. BECK 1 



in a to 

2.0 

'''Olean'a Waste Ash )u", .. tifi,"atinn and Characterization 

2 R. W. BECK 



tests were 

use. 

an exact 

t .. cPlrat.·d Waste 

R. W. BECK 
F:\WK188.9.DA1ID _WOOIMT.OOl 

Board Ash Uu:anrtr:lcaCton and Characteri:ation 

3 



Maximum 

3 

Minimum Minimum Minimum Maximum Maximum 

18 
18 

45 

35 

60 

40 

1.7 1.7 

J 

Minimum Minimum MillimulII 

700 
750 

1I':\WK1889.llA I\A.<iII~1 



tests were to 

or water 

1 

Board Ash lind Characterization 

R. W. BECK 5 



test measures 

amount 

test measures 

more 

Board Ash and Lh.a"QrtpN~'1.tilm 

6 It W. BECK 



cement 

Ash v"'''',,,,, and Characterization 

R. W.BECK 7 



2.2 

• 
• 
• 

• 

.,:;a,nr,,·r 5. 

were 

8 

Board Ash r.rL,r.." .. and Characteri::ation 



• 
o 
o 
o 
o 
o 
o 

on 

R. W. BECK 

teVl'at~!d Waste Mj'n~t'Z"elmeld Board Ash VJjtantlTlcatioln and Characterization 

9 



• 

• 

o 
o 
o 
o 

o 
o 
o 
o 
o 
o 

10 

and C",a .. ;"rtPr"i~tl 



\IIa:nave7nerlt Board Ash Ju<u.titi,'nt:inft and Chara.cteri::ation 

R. W. BECK 11 



r--

Ash r.nrnr.", .. and Characteri=ation 

3.0 

3.1 

12 



Name 

EI Nido Biomass Power Plant 

Fairhaven Power l omr)an,v 

Hudson Lumber '"'v'''.~'''''' 

Mendota Biomass 

Soledad 

Wheelabrator Shasta 

Anderson 

Co.-

2 

01/29/93 Almond trees, walnut shells, 

grape pomace 

04130/93 Wood waste from rpr.W"c,on 

urban wood waste 

05i07/92 Wood waste from timber/ 

lumber n,.,.",.""n"~ 

Fluidized bed 

Fixed 

Fixed with atter­

bwner for bottom ash 

Fluidized bed 
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Fad 

EI Nido 
Biomass 
Power 

Mendota 
Biomass Plant 

Solt:'dad 

Forest 
Products 

Fairhavt:'n 
Power 
Comoanv 

Hudson 
Lumber 

Sierr.J Pacific 
Industries 

TABLE 3 
FERROUS AND MATERIAL OVER TWO-INCHES IN DIAMETER 

REMOVED FROM THE SAMPLES PRIOR TO LABORATORY TESTING 

Bottom Ash 
Ash 

Bottom Ash 
Ash 

Bottom Ash 
Ash 

Bottom Ash 
Ash 

Bottom Ash 

Bottom Ash 
Ash 

Bottom Ash 
Ash 

Bottom Ash 

0- <1'70 
0-0% 

0-0% 
0-0% 

0-<1% 
0-0% 

0-<1% 

0-0% 
o - 0'70 

0-0% 

o <1% 
o 0% 

0-<1% 

0-0'70 
0 

0·0% 
0.0% 

0 <1'70 
0-0% 

0-34% 

0-0% 
0-0% 

Mo 

0 0% 

0-6% 
0-0% 

0-5% 

:; 
;\ 
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Forest 

Sam 1 * * 1 :\.O 913 
Sam Bottom 5.78 • 2.53 :18.8 4.11 

EI Nido Power Plant 

1 Mixed .. 2.211 10.6 2.66 72.7 1.4 IIHHl~\I\l\15 
2 Mixed • 2.25 111.4 2.66 71.5 11.9 InllocuollS 

Fairhaven Power Plant 

Sam 1 
,. 

1.7ti 1.'j.1 2.1111 17.7 1.,7. ':I IIIIIOCIIOIIS 

Sam 2 Bottom 
,. 

1.78 11.ti 2.113 Jti.:1 82.2 

Hudson Lumber 

Sam 1 Mixed 2.05 5.114 2.21 76.8 22.2 InI\OC\I(HIS 

Sam 2 Mixed 2.1:\ 
,. 

2.27 61J.K 22.9 IIIIIOCIIOIIS 

.~.~-'- -.. ,--.~-.. ' . .. ' __ .a __ ... '. ~ 

to 

to test 



-.---------:=-==:::;J 

-------.--,---.---------------=-::----,=-=--=--.---:--------------------11 

Mendula Power Plant 

SJIlI * * 2.19 4.8 2.67 76.9 Ddclcrious 

Sam 2 Bollnm * * 2.47 1.7 2.57 93.3 Ddclcrious 

Encrgy Company 

Sam 1 Mixcd • 1.94 2.4 2.08 0.1 Innocuous 

5.1111 2 Mixed • un 7.3 2.17 20.5 0.2 'nnocuous 

I'ucific I.umber 

Sam 1 * .. 1.69 7.5 1.97 12.8 0.03 Innocuous 

Sam 2. Bollom 2.20 5.55 2.24 2.4 2.51 92.5 10.1 Innucuous 

Sierra Pacific 

5,1111 1 .. .. 2.48 25.3 14.7 * 
Sam 2 Bullom .. * • 2.24 22.8 64.1 * 

_ .. _---_._--- _. ----.-.. ---. 

>I U 
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Sample T)l'~ 

Chemlnl Chlllr.sclerisUcs 

• 
• .. 
• ~ullur .. .. 

.. 
II ManssnE'se 

~Niium 

.. Acid In.olubl~ Ash (II •• "d) 

.. \I Orgo"lc Molle. 

.. C.lcium C.,bon.le Equi,·.I.", (CCE) 
Chlarid. 

Physical Chuacltrisllcs 

• Oulk D.n.;I~· 
It «l Moi,lurE' 
II rerticie Siu 

a r"rllt rrr millit:j" 

1\:0, 200 sievE', 

,mlnl rcr (ubit tt'~fim(';" 

O.Ol1l.GI 
0.6OiII.91 
1.77/1.77 

36~00.'46,7oo 
1,71Q13.070 

10/90 
161'194 

IS,IOl:':!! .• '. 
O.!5.'U.C 

8;'.14.'85.12 
:.72/.t21 

1.!711.!S 
:.41·'2.!l! 

4l.'17 

D.27;<001 
1J80.1{1611 
2.5l·':!.:.o 
0.291021 

2O,:lOO{l4,7oo 
591:\'630 
450

'
420 

298,265 

!1,250/15.ooo 
O.49J1J.4-I 

n,5Q,74.56 

1,4""'I,~I~ 

1.1:!/1.07 
q.!~/10.:IlI 

7:;68 

6 

SUMMAR\' Of ACRICUl ruRAL ANAU'SIS RESULTS 
BIOMASS COMBUSTION fACILITIES 

Compa,,), Power 

F1yiBoUom Fly/Batlom 

0.07/1168 I 00110.01 
Uli\).40 
O.7EVJ.II4 

O.07IO.U OOlW.ZA 
0.8301).42 0.9010.91 0.4110.74 
5.9512.33 1.4612.71 4.34/39.51 

ZA,loofll,loo 29,000,'34,600 6.400117,200 
1.810.'970 2..15Or.!.030 490/410 

90,'31 390;:lSO U0ll60 
297/174' U9.,)58 245'333 

1~,OOO."l,OOO 14.11M2,414 IO.ooom,i50 
O.23!Il.l~ 0.200.44 

31.41:4-161 86.56
'
63 

44 .23.'26.20 1.44·11.'; . 0.16,-11.66 
17.7'../1.38 13.97!14.63 13.76/42.4; 
2.4821355 .96,'532 426{IJ,475 

0.2."1).60 0.9"".96 1.50/1.:10 
6O.78t4U~ 43.00'40.)6 O.II:;INR 

32,'90 0::,·'89 56/1110 

r 

Co. 

Combined Ash 

·O.3V<O.OI 
O.UJO.U 
H5l.:!S 
O.lIlO.13 
0.IMI.17 
0.11:1'0.13 

39('510 
386 tUO 

1014 
42115 

:!!I071 
0.0),1)03 

91.5°;88.65 
6.9116.53 
1.99,2.02 

4.610'5.851 

0.31/0.34 
0.41,'0.31> 

83.1\.1 

Padfic 
lumb .. C .. 

F1y/BoIlO'" 

0.14'1107 
0.29/11.05 
1.31111.11 
0.81JO.09 
a.80tll.l9 
3.1010.114 

24.400."1.400 
1,100'323 

70120 
U5/62 

12,;111(1'4.180 
0.16<11.011 

;1.8!'96.05 
4585'2.OQ 

o 28'D5 
1.21 .. ;.~q 

51.95 

d.OI/Il.2O 
1 II:':!. IS 
2.74:2.76 
O.6U.71 
U:;'·I .. 1O 

29.72.'33.11 

19,600t1UOlJ 
1~,3OIJ:Il,!IOO 

20MOIJ 
91o. Q12 

18,9~5'18,965 

O.)Q·1I40 
5.Q::!;5.57 
33.:7. 3~ 

48.:111'49 09 
11.8;9·11.879 

0.,"".-11 
~";'!~fI:" 

2::;·~1 

0.0911)07 
O.(\!IIt! 
1.4-1.'1.53 
0.3110.32 
0.81JO.76 
3.21.'3.30 

28.IOO.'2~,I100 

2 .. '40':!,~80· 
80.1\11 

45U06 

n,!76/17.241 
0.8';,1).9; 

15;;11·U.;! 
4:% fi!'~;; bi 
15.0111582 
4,l55.'1.4"' 

(I.!.;'O.!fl 
5.;.1\.5.;1\1\ 

q,/'lifR 

Sol.d.d b .. gy 
Partne"hlp 

Fly/Bollom 

01151107 
Ob4.'U.16 
20111.411 
046'0.08 
O.7IIfl.b8 
2J.M·2.16 

!8.(,(i(lf.!4.4flO 
l1i,'69 

310:160 
:,;;"tiJO :;:to 

215';r;1;.2~ 

O.;51'~' 
~~1 ~qq 

;'''''I'~ 
)0 2~'QJI 

;.1~·,h38 

(I "ti'l,:;; 
) :!"U.1 

">11"1: 
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Cadmium 

Chromium 6.9/19 

NIJlO.74 

Lead 9.2/20 

Mercury ND/ND 

snc 

CallmiulU 0.02.10.03 

Chromium 0.12.10.13 

NO/Om 

Ar~~nic 0.23/0.37 

Lead ND/0.67 

Mercury ND/ND 

III lTI.C ill per 
N{) = 11,,/ dcleclt!d. 

SUMMARY 01; ItESUI.TS FOI{ TOTAl. TIIRESIIOI.O 1.111.111' CONCENTltATIONS 

EI Nido 

)9/)6 

NO/ND 

22.133 

24/17 

ND/O.m 

0.42.1ll.30 

ND/ND 

NO/NO 

ND/O.ll 

ND/ND 

5'1'1.C 

ANI) SOI-UOLE TllltESIlOLD UMI1' CONCENTRATIONS 

Fairhaven 
lIud50n Lumber 

21/16.4 42/45 

ND/ND ND/NO 

ND/NIl 25/19 

36/ND 31/29 

ND/ND NO/NO 

Nil/NO 0.05/0.04 

0.36/0.15 0.19/11.23 

NI)JNO 0.01/0.01 

ND/ND 0.37/0.26 

1.37/0.60 0.23/0.22 

ND/ND ND/ND 

ill per meT 

Mendola 
BiolllilSS Power 

38.1/16.6 

ND/ND 

NO/NJ) 

79.3/NO 

0.09/NO 

NO/NJ) 

.38/.211 

ND/NJ) 

NO/ND 

ND/ND 

ND/ND 

NIJ/ND 

ND/NJ) 

. NO/NJ) 

ND/NO 

ND/ND 

ND/ND 

ND/ND 

ND/ND 

ND/ND 

ND/ND 

ND/ND 

27.7/27.7 

NO/NO 

12.6/11.5 

13.7/13.2 

NO/NO 

O.06/NO 

0.19/11.09 

ND/NO 

ND/ND 

0.0410.49 

ND/ND 

Sierra 
Pacific 

15/37 

ND/O.97 

24/78 . 

M/35 

ND/ND 

LC 

0.02.10.03 

0.36/0.14 

ND/NO 

0.411/0.25 

0.1I/N11 

ND/NJJ 

56/51 

NO/ND 

18/20 

29/30 

ND/NIJ 

STLC 

0.04/004 

0.25/0.18 

(1.01/11.01 

0.51/11.25 

0.94/0.48 

ND/ND 

Soledad 

1011/114 

ND/ND 

1311/53 

11011/21 

3.8/ND 

ND/0.1l2 

2.5/1.11 

ND/NIJ 

1.!V1.3 

0.68/U.20 

0.1l004/ND 

Limit 

Cadmium 

Concentrations for Persistent and Bioaccumulalive Substances 

TILC STLC 

100 1.0 
Chromium olher) SOO/2,5UO 5.0/560 

75 0.75 
Ar~enic SOO 5.0 
Lead 1,IlllO 5.0 
Mercury 20 0.2 

11':1\'1-: 18II'I.I.I."I'I.H!l!/III~U Ill., 
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.. Low range estimate" is 

Results are basedon8 ""'Tlnl"", 

to the minimum detection limit. 
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Name/Location 

9 

7 17% 4 15% 9 

06/03/92 to Ash 3 8% 6 15% 9 
Combined 

021D4193 to 6 14% 9 
021D4193 

Itd"pQ7'at,'t1 Waste 

34 
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" C 

Com merce Refuse 

Sam 1.55 22.6 " .. 2.25 64.4 29.8 

Sam 1 3U.2 .. ,,' 250 29.3 
Sam 1.37 29.1 .. " 2 .. % 69..1 27.7 
Random Sam 1.46 27.4 .. " 2.42 " .. " 275 

1 .. .. 2.48 2:l..l 
1.47 1 " " 2.54 65.4 

1.5 9.3 " .. 2.57 82.7 2:1.7 
1.33 13.9 ," " 78.9 27.4 

'- --_.-.--'--- ._ ............. .... _. ,., 
'" . . 
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5\ 

1 .5 20.4 

2.06 6.1 2.82 8.7 81.6 14.6 
2.09 7.7 2.81 8.8 77.n 18.41 Innocuous 

Ra Sam I Mixed 1.99 7.9 ** >t* * .. 16.5 .. 

Sta us - 2nd visit 

I 
17.41. 2.15 8.6 2.25 15.2 2.58 85.5 Innocuous 

2.09 8.4 2.24 9.0 2.56 93.0 17.4 
2.19 7.4 2..15 13.7 2.58 93.8 16.0 

Sam \ Mixed 1.96 11.1 .... .. .. 2.57 .. .. 16.4' .. .. 

.;. 

** 
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F 1st 

1 Unsat. 15 * 1 * 
',H 

2 2.1 * 1 * 

3 Unsat. * 1 * 

m * .. ** ** .. * ** ** ** **" * .. 

us RRF -

1 2.1 2.1 * 

2 >3 * 

3 1.8 1.0 .. 
.. * ** ** ** ** ** ** ** 
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