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APPENDIX A

Standard test methods for organic matter of peat and other organic soils

1. Apparatus

11081 Geteofay ey dsdibacoeatnmeduedf 16 5c

12Muffie Fumece, c3ete of ool cosiart tenpeaue of e aul
Aic

13 Biepoator D of high slica ar porsan of gt less then 1000k
GYEY
14Berchy, hch s
15AumnumFl, readylty:

16Rcsan R Jooos adlepipret oftrelie
17De800s

2. Moisture content

21 Reaitreresrest Q0L girenass of angh sicaar porcdan eguoaing
den fited with aheaylty dmnumfoll i, Tredn gl laea

capeaiyofat kesstren J00n

22 Mix thorougyy e s tzie sanpe ardl ece ates qeanenof d
leest D gintre cortaner cbsiedin 21, Gunsat umps with agam
o ea Thethdeess of peet intre cariainer Sudnt ecsedl3am
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23 (i immeciatey wih e aumrumiol e adrecad tenasto
tereaes 00Lg

24Dy uoasdior & les Bhat 1b°carunil teeiSrodaTenngs
oftesapedttsr futher aying paicdlin ecess of 1h Rnoie framtre
0ven v tighty, cod Inacksocatas arorecauliens

3. Calculation

(olaetrenudueartat afdoss
Vosure Griat, %=[(AB) . THA
Wee
A=nzssoftre esremaadiies Joeanen g ad
B=nzssoftreoanclied yeanen g

4. Ash content

41 Deamretrenassofacasdhghdlicaor pacsanadh

42 Reee apat of ar al of e ovanctied tet gianen fromanodue
(HanreinintedshatlceanTetenssoftedhadgenm

43 Reoe e cover ard pdece tre dish in e muffle furece Geclally
g tretepee in tre fureceto S60°c ardholdl untl e oeanen
IS conetely el (1o dreroe of s cos e afuther paid of
et
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44 Coar with tre retared aunrumioll o, aod Inte oS adl
ceEnTretenss
45 Thistest ethod ol e for all gpotedical el g diassicain
(LB

5. Calculation for Ash Content

%m %:( X m/B
Wee
c=ahgau
B=0mndhedtes e g

6. Calculation for Organic matter

Qupricats, %=1000- D
\Wee
D=ahariat %
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APPENDIX B

The mineral salts medium (MSM)

VEM used for isoiaion, ciyeckin eqeiners arl quartifying bedaia
s arasadofthefolonng cvprents ey,

Table B | Q]T[IB“mOfNBnﬂijlfH]fdmsm

Stock solution Additions, mL Final concentration, mM
KHO, M 10 10
NeHPO4 M 3 3

NHRSH M ] ’
M4 M 1 1
CaNIR M oL i
F€(|\[B3 M 0.01 0.01

Trace minerals 1
V) QL 1
) i 1
a8 QL 1
NSO, QL (1
() Q0L 1
N Mo, Q0 1
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Adant 09 L of dtleciviater beore acbigay oftre duins o ar
edptzes wil form altenfill tovdune Tretiece mnad soltionwas nack
tpwih al demicd Ied The findl (H of edum=72 Tre V6 mecumvies
alfodaed 121°cor SinfeeLse




Name

1.None

2.G:500

3.G:1,000

4,G:5,000

Day

0
6
12
18
24

12
18
24

12
18
24

12
18
24

APPENDIX ¢
TR
PCE TCE

(Triplicate) (Triplicate)
Average Average
11431 2.15 0
60.25 2.57 6.16
54.36 331 12.16
54.4 0.67 6.8
52.3 13 0
119.04 8.51 0
11.33 24 8.69
8.35 181 32.14
2.12 0.86 4.34
1 076 2.4
118.03 342 0
5.46 0.57 6.56
5.44 292 34
6.77 1.76 142
0.7 0.28 17.3
117.94 42 0
841 15 8.78
3.35 039 1991
1.54 0.8 25.5
0.64 0.27 23.3

0
0.36
0.2
16
0

0
1.37
0.56
2.13
0.12

0.38
0.63
0.19
0.44

011
0.22
1.59
0.96

101

'Ig ﬁ@@ e
DCE

(Triplicate)
Average :
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
3.6 2.08
0 0
0 0
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PCE TCE DCE
Name Day (Triplicate) (Triplicate) (Triplicate)
Average  SD.  Average .. Average  SD.
5.G:10,000 0 124.16 121 0 0 0 0
6 6.26 052 1394 05 0 0
12 3.68 013 2467 074 1877 1.08
18 2.34 1.96 84.8 0.93 5.68 0.33
24 0.66 0.14 1.54 0.49 0 0
6. :500 0 116.85 5.76 0 0 0 0
6 6.96 2.89 6.99 0.27 0 0
12 6.43 236 46.13 3.16 453 0.28
18 1.28 0.25 31T 0.7 19.3 11
24 1.22 0.55 29.8 117 0 0
7. 1,000 0 117.55 4.7 0 0 0 0
6 13.09 148 8.76 0.37 0 0
12 749 2.45 39.6 0.04 0 0
18 1.76 0.3 32.6 1.67 0 0
24 1.38 0.23 34 0.85 0 0
8. :,000 0 115.24 6.7 0 0 0 0
6 11.19 1.79 8.47 0.02 0 0
12 4.72 109 7112 154 8938 0.51
18 2.18 0.6 45.3 0.43 0 0
24 1.09 0.65 218 0.54 0 0
9. :10,000 0 95.74 7.2 0 0 0 0
6 6.21 0.11 8.42 0.12 0 0
12 15 036 4558 1.34 0 0
18 2.24 0.76 175 1 0 0
24 1.65 0.16 0.13 0 0

+on e NTESTOSIEIER AN =g =Dtemd
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Table C-2 PCE reductive dechlorination (C/Co) and %decreasing of PCE/Day

S 0

Ne 0 6
Ne 1000 20
230 10 9
3G100 1000 4
4GR00 1000 7
HGI000 1000

o HD 100

100 100

8500 100 9
9:1000 100 69

B
4%
23
al (06
13 09
19 03
10 10
19 12
19 0D
23 10

1/ 2
4b 46 43
70 23 09
0 44

0 28

2l 30

el 59

10 64
0 410
18

Remark: G = Glucose, = Soybean ol

Veboemeoi RCEh)

06 012 089 0
B AT A 2%
BB 75 58 4B
B 7% 54 4U
B8 80 58 4U
58 80 565 45
5§ 18 59 4D
U T S 4D
H5 79 55 48
B9 80 58 4D



Table C-3 WF(EMH

Name

1.None
2.G:500
3.G:1,000
4.G:5,000
5.G: 10,000
6. :500
7. :1,000
8. :5,000
9. :10,000

0+215
0+ 851
0+ 3.42
0+4.20
0+ 7.21
0£5.76
0+4.70
0+6.70
0+£7.20

Remark: G = Glucose,

Triplicate of PCE removal efficiency, %

6
47.29 £2.57
90.48 + 2.40
95.37 £0.57
92.87 + 150
94.96 £0.52
94.45 +2.89
88.86 + 1.48
90.29 + 1.79
93.51 £0.11

= Soyhean oil

(Average + S.D.)

12
5245 +3.31
9299+ 181
95.39+2.92
97.16 + 0.39
97.04 +0.13
94.45 +2.36
93.63 £2.45
95.9 £ 1.09
98.43 +0.36

18
52.38 £0.67
97.72 £0.86
94.26 + 1.76
98.69 +0.80
98.12 + 1.96
98.90 £0.25
98.50 + 0.31
98.11 £0.60
97.66 +0.76

104

24
5424+ 130
99.16 £0.76
99.41 £0.28
99.46 £0.27
99.47 +0.14
98.96 £0.55
98.83 +0.23
99.05 £0.65
98.28 +0.16



Table C-4 pH, Chloride accumulation and gas production

Sample

I.INone
2.G:500
3.6:1,000
4.G:5,000
5.G6:10,000
6. :500

7. :1,000
8. :,000
9. :1 ,000

0
7.61
7.56
6.88
7.05
7.58
7.04
8.06
7.56
6.85

0

0+Q%A
0+11
(107
0+Qd
16
1k
0+08
*12

pH (average)
Times(Days)

6 12
7.16 7.85
7.29 7.60
7.40 7.76
1.25 1.74
7.06 7.61
7.31 7.80
1.28 1.86
7.18 7.70
1.26 7.61

Ticaeof CHoice
5

)

18
1.44
1.47
7.95
7.36
7.53
7.68
7.90
7.59
1.47

0 (Tghgsd)

G'HWﬁQD%)B

%o+ 18
A1l
&bt 12
ABHEH
2 2I4%
2510
41611
261113
45+12

24
7.26
7.42
1.44
7.29
7.43
7.15
7.40
7.32
7.50

A

105

0+ UB+17 DB4B
18 aaA8 G0N
Ab15 BP+1T GRHP
apAdl 6/6H0%B BB+
@18 71509 A849)
bld BP+1D A1)
2U7+13 @A BO+16
BB+1D @Aty 2B1A
43409 P48 Go+1P



e

INre

2G50

3G100
4G50
SG%%C[D
7100
8 : ,(ID
9 :1000

Remark: G:qﬂm

Tiricaeof G
s
o Y g

5401 18+2  14+(Q1

26101
30402
2+(1
4241
38402
18+01
20101
36102

=Syenc

OO ODODODIODODOOO

241
231
Seull)
621
4641
3601
4841
4241

Lo ()

36102
3011
46401
60401
48402
30402
2001
4411

106

A
(18102
441
36402
40402
2011
4441
30102
46101
4211
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ravte ¢-5 FEOLO0RCEadingesig ntamveclate & cesoetenlime with \eriaLs
QN 0B ofvesEs S N SUE

TE oy (mey (g (pe
[ i 0]
e Agap gD Agag gD Agae gD
MO0 0 % BB 0 0 0 O
6o A0F 29 S 012 0 0
P W 2% 28 2 0 0
B 4 2 & Wb 0 0
A 1B W 4 0 0 0
MO 0 Wwe® Z4 0 0 0 0
6 B & 0 0 0 0
P 0 94 b B 0 0
B 3 4 & W 0 0
A 28 % 0 0 0 0
30500 0 LB 1B 0 0 0 0
6o 47 3aA 0 0 0 0
P 9% @ B U 0 0
B 46 18 B 083 0 0
42 08 0 79 02 0 0
230 0 mw & 0 0 0 0
6 AV 6 0 0 0 0
P 1% 14 0 0 0 0
B ¥ 3 42 19 0 0
4 18 A 29 B 0 0
B 0 i 4 0 0 0 0
6 28 28 % M 0 0
P @ 18 8 63 0 0
B 19 @ @ 26 0 0
42 15 @ 6 22 26
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e W (i ancae
1[0 Nl (/0]
e gD Agap g g
mp U 0 O
P4 2% 0 0
W 28 1B 09

A D
0

0

1/

B 4 2b 18 0@
A

0

0

1/

B

A

23 16 31 @
e % 0
e 28 0 @
17/ T VN |
14 16 206 03
B 0 28 15
0 W W 0 0
6 db 3Ib 12 0¥
% by 7 A 1
2

OOOOOOOOOOOHOO
OO OO OO DO ODIODDOOOOO

B 14 3IB UH
id 04 U8 o 033

Remark: M:M:m G :L@hd Q:mm(ﬂ ad@:OW\ﬂe

&3
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Table C-6 PCE reductive dechlorination (C/Co) and %decreasing of PCE/Day

e ORCEresdd

VekoemeofRCE)

0 6 2 B A4 (0§ 02 08 0

IM500 1000 23 819 37 18 2%
MIOO0 100 1% AU 260 233 U4
AT 100 P 74 411 0P Udl
4230 100 169 971 45 0D 13
2GHD 100 23 P8 18 10 123
aCLSID 1000 99 72 30 1§ H1
/2500 1000 4B 104 18 054 Ur
8C350D 1000 22 “M 52 0o DA

63
3B
167
[
18
Ay,
4
3

2b
Al
23
ok
A7
2b
A
VU]

412
4
44
413
412
A
44
44

Remark: M = Molasses, Cl = Lard, C2 = Used soyhean oil and C3 = Oil waste from

Leo Food Industry
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ravte ¢-7 PACITRCEETOA

Tiricae o REmTDA eficeny%
Nte (Agece+SD)
0 6 D B 2

MR BB T0+DT 989% BBL0 BR+08)
MO (+R7 S46% DB+19 TPOU T4+13
AT HUB FBAR0 P+ TP+HIB U0G
A7) (+85D RIO+6D THHIZ BBHRS QA
5D (D) BIES GFA+18 BL0T BHOM
65 (H0 ABRY PBOB EBLH BB+IG
T 58 &POB P30 B9+ B0
S (B0 BBB FHAYT UBAD PO

Remark: M = Molasses, C!I = Lard, C2 = Used soyhean oil and C3 = Oil waste from
Leo Food Industry



Table C-8 pH, Chloride accumulation and gas production

pH (average)

Sample Times(Days)

0 6 12 18 24
I.M:5,000 8.69 7.55 1.26 131 7.06
2.M:10,000 9.07 7.28 7.61 7.80 7.61
3.CH500 8.59 7.55 7.47 7.68 7.53
4.C2:500 8.67 1.75 7.50 7.15 7.43
5.C3:500 8.79 7.88 7.32 7.40 7.29
6.C1:5,000 8.35 1.26 7.59 7.90 7.36
7.C2:5,000 8.55 7.46 7.70 7.86 1.74
8.C3:5,000 8.72 7.32 7.18 7.28 1.25

Tidicste of Cance rod |
- . (A/crumiLSD) (mofgrsai)
TneCag
0 6 (¥ B g

||v|5c00 1D M6 +18 22409 PB+1T BHHH
]%)01) 0+13 BB+1T7 22408 BH+1% Fi1+10
3 014 2U+18 BO+16 JF7+1D BOHOA
4290 0118 1B+10 102+18 Rb+18 B2+1P
GH0 014 By+10 1040% 339 +14 FB8+1D
60500 0115 2 +1B8 26+17 FRH0H NBHOP
(200 0+13 211+16 A2+10 JHAH0B BR+16
8CHI 15 AD+1® AV+10 0P 40D+
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Tidkcate of Gs ool
o et Copuldnt
'ﬁrrE{J[zala)
0 6 B 2
IM5000 01 08401 18+Q1 19+Q1 21401
M 0401 16401 18+01 20+Q1 20401
3 0401 16401 22401 28401 26401
4290 0401 12401 16+01 18+Q1 18+Q
GHD 0401 BH01 24+ 18+Q1 21401
60500 0401 18£01 20401 22401 20401

12500 0401 14+01 18+(1 24401 24401
8G3500 04001 05401 22401 24401 22401

Remark: M = Molasses, Cl = Lard, C2 = Used soyhean oil and C3 = Oil waste from
Leo Food Industry
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Table C-9 m&adlmm|mmmmmdwﬂwuu

oEINUE
(rTg1<g§1I) vVoC ) (AHEQE_SD) 2

110 RE 168+10 U721 1626
1CE 00 BB+10 71D+14
DCE 0D 000 00D

21 RE B+214 3013  1T0+21
6= 00 1BP+H) 7oAl
D(E 000 000 00D

340 RE 2600+26 %8216 A20+1%B
TCE 00 7319 4025
DCE 00 0dD 00D

473) RE 220210 6120 43+18
TCE 00 A4 180+18
XE 00 00D 000

55D {E 40186 AN3B+20 A1
1CE 00 QRN 4%+2P
(E 00 00D 000
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Table C-10 PCE reductive dechlorination (C/Co) and %decreasing of PCE/Day

RE 0D FCE caeespe chy
Qrgtdn o SEY  SY
(n%cggll) finel e

0 22 @ 73 1

PARY, 0 263 13 68 1133

34D 0 x0b 202 61 16

4X) n 20 0O 99 0744

59D 0N &2 @ 1 191
ravie ¢ -1 AEGETRCERTOA

RCE Tipcaeof RCEreTod
QnotiE Idl(HQ%\HagpirSD) i

(rolgsd) - ﬂnﬁé@@@ "

110 019 g2l RI+26

21 0+214 AIt1B &0+

340 0£25 Be216  §B1B

47) 0£210 b0 Q81D

oK) 0t 1% Wik - JP2




Table C-12 pH, Chloride accumulation and gas production

PCE
Concentration
(mg/kg-soil)
1.100
2.150
3.200
4.250
5.500

0
8.67
8.93
8.45
8.72
8.16

=R
—_ O
N

PR
SSISI=

6

pH (average)

Times(Days)
12
741
7.59
7.02
7.76
6.89

Tiricaeof CHoicepodcin

6

(AeapSD)

2016
Vanll's
P1+10
0810
&2+15

18

(Mg

B

115

24
7.05
7.11
7.24
7.31
7.23

2
230418
13+11
ko+12
&3+ 1D
1126+10



(#01
(01
(H01
(01
(#01

116

26101
10+01
0601
0401
0401
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APPENDIX D

The Extraction Efficiency

Reoway rates e aradtart for all sapes LeBoalfE J e Tane 4
Fes e viaking an e uncksardng of how aranrers ineract with agenc
et in 0l aol ssoivert. Qopnic artaments 9.1 & craneted hycocaion
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APPENDIX E
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APPENDIX F

Table F-I Direct Reaction of Soybean Qil, Used Oil (Lard & Used Soybean Qil),
Molasses with PCE
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APPENDIX G

Table G-I Effect of sludge on PCE reductive dechlorination
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Table G-2 Effect of nutrient on PCE reductive dechlorination
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Table G-3 Effect of sludge and nutrient on PCE reductive dechlorination
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Table G-4 Effect of nothing added on PCE reductive dechlorination
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Table G-5 Effect of carbon source, sludge and nutrient on PCE reductive dechlorination
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