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APPENDIX A

1 Nitrogen Determination

8. NH 4-N is determi by macro kjeldahl method which is

esstially a wet oxidati » The NH;—N is determined from
N |
un rte stillation of samples with

o *ju@é and trapped NH_ by

d blubion as absorbent for the

the amount of ammo

borate buffer ?‘

andard HZSO i #.02N and

Model 407A. B
- e W) Y 1713
ELabnariybivimenFanishingiine

optical density was read from spectophotometer Shimizu Model at
420 nme.

b. Total-P was digested by suferic acid solution and
ammonium persulfate in autoclave at least 30 mins. The phosphorus
in solution was then determined colorimetrically as same as

orthophosphate.
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3 Cation Determination

a. Na and K were determined by filtration and suitable
dilution before injection to Flame Photometer Corning Model 400
at Ecology Section, Chemical Soil Analysis Division, Land
Developement Department of the Minitry of Agriculture.

b Ca and Mg were determined by Atomic Absorption

Spectrophotometre Shimad , _ 670 at the same place of (a).
These solution ' ide solution to enhancing the

radiation.

with standardize AgNOa

solution using M. mat, ; s to develope colour.

#.1 ml of dilution

_ ;glluent were spread on EMB
i h1001 ) )l 11204 s
U BN {0611 igied (10D f: e

influent or

Formular and Preparation of these EMB media and IMViC test from

Determination of Bacteriology
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APPENDIX B

i. Particle size distribution is determined by pipette
method. A subsample of soil was broken up by physical means
followed by chemical treatment to remove binding and flocculating
agents of soil clods and aggregates. The chemical treatment
included the adding of W roxide to remove organic matter

and the addition of ate at pH 5 to remove salts

such as calcium calhun!bU' ﬂhe lution of sodium hexameta

phosphate and aded to disperse soil

particles. Sand f. : y wet seiving. The silt
and clay per sre det vined. pipette method which
name of the re’ b i ) soil texture triangle

2. The pH of 1 )enisfons of soil with CaCl, @.01N were

Walkley-Black method

3. Oﬁanic ca n ;y
4, riiined by macro Kjeldahl
method, in Dist}lling Unit Kjeltec System 11 Tecator. Which is

essen’c.iaﬂ uﬂ ’}Iﬁﬁmy dmﬂgﬂ rogen in the same

sample isfeonvertd to NH h mixed sulferic acad

o D RIART RN NI el b

" digest with alkali.

54 yH4—N was determined by treated with using Mg0 reagent
and immediately with distilled. The distillate is collected in
boric acid indicator.

6. NO_-N was detected by treated with Devada alloy reagent
after collecting NH_-N from the distillation .and distilled

immediately, The distillate was collected in boric acid indicator.
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7. Extractable phosphorus is determined by ascobic acid
method. Acid soluble form of phosphorus in the soil samples was
extracted by the combination of dilute HC1 and H_SO_. The
phosphorus in solution was then determined colorimetrically method.
It use ascobic acid reduction of the ammonium phosphomolybdate
complex and develope blue color. Optical density was read from

Spectrophotometer 21 Model Bausch & Lomb at 880 nm.

8. Total phospho termined by fusion with Nazcoa
anhydrous in furnace a e  800°C. It determined
colorimetric

9. i i - (Na, K, Ca, Mg) were obtained by
extracting so ith n -.E -OAc. These cations were
determined as”sa 'f;??“‘, rmination in Appendix A.

10. | I"f‘~ , :'- 80,) was determined by
tirating 1:5 standard AgNOa solution
and turbidity tal. The method is same as

procedure in A

11 g - determined by oxidation under
standardize?:iow 3 phamic acid medium.
12. [ @'with 99 ml. sterilized

distilled watﬁ ﬁ least 30 min. Then, were

determined E.colg colony as same as appendix A.

ﬂ‘UEl’JWﬂWﬁWH’]ﬂ‘i
’QW’]&\‘iﬂ‘im N‘Vﬂ?ﬂﬂ’]ﬂ d
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Appendix C GQuide for textural classification

USCA

Very Medium ! I
Cloy s cine | Fine |sond Coorsel Verr | Fine Grovat | Co0nt ) copiie,
ctd Sand Sand Coarse e raval
l Sond l
1 ' ' 1 i
| [} R [ ] ]
0.002" 0.05 20 1C. 80.

PN

s..noy wan /| om / SILT LOAM \

Particle Diomeler {mm)

USDA System for Categorizing Mineral'

1I

30

hh_ &

OA

SANOY

(S 2 WA

"ALL‘AM \ \

w NN

q AN
q

LC“HY

JAL

/

NANAR MY
1 dn'ral .l SAR LA VA ﬂ c
A v r’o

Proportions of Sand,

‘Diff

CU 5L

= 1

(]
ll |-’l1

FERCINT  SAND

erent Soil Textures

DEPARTMENT OF AGRICULTURE,

Silt and Clay . for

1964)

126



tew

APPENDIX D

PAK CHONG SERIES

Distribution @

Occupies moder # in Central Highlands and small
hai

.,

extent in North T

m residuum and local
colluvium fro S _;,  imestone and occure on
. peneplain. Relief is
»\: from 2 to 8 percent.
Elevation is variab OV i:' VE:Wf , but mainly not above 400 m.
The climate is icali’Savanna (Koppen 'Aw').  Average annual

precipitation varies ¥ = : ' " to 1,400 mm. Mean annual air

i
Drainage, Permea

b gi

GA con31sted well drained soils.

FT uﬁwm%‘w IRk

Ve:etab:on and Land Ué@ :

N;&q ’}mﬂaq a &1' cleared for

upI;Ld crop cultivation such as corn, cotton, beans, sorghum,

series

castor bean and some fruit crops.

Characteristic Profile Features :

The Pak Chong series is a member of the very fine clayey,
Kaolinitic, acid family of Peddish Brown Lateritic soils
(National), Oxic Paleustults ? (USDA). They are deep soils and

are characterized by a dark reddish clay upper argillic B horizon
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Which in turn overlies red or dark clay lower argiilic B horizon.
Reaction is slightly acid to neutral over madium to very strongly

acid.

Typifying Pedon :
A profile taken from 200 m. northwest of Kasetsart

University Train Farm, Ba Sok, Amphoe Pak Chong, Nakorn

Ratchasima Provinc NE—S 20/30. (miost colors

Ap -- ©0-30 cm. ' 7 '5’-:- (2.5YR3/4) clay;
H\l'- 'um subangular blocky
\\N\ 2, slight sticky,
\\\ 1 moderately thick
oating on ped faces;
very strongly acids;
Joundary to B21t.
B21t -— 30-60 cm. h brown (2.5YR3/4) clay;
dium subangular blocky

slightly sttcky,

3 derately thick
ontinuous clay Eaatxng on ped faces;
many fine roots; very strongly acids

ﬂ‘LlH’J ) S o R o s

B22t —— 60 29 cm. %?d (2. 5YR4/6) clays moder te med ium

ARTANN IR %’WE}‘WH
sticky, plastic; many moderately

thick continuous clay coating on ped

faces; few fine ﬁoots; very strongly

acid.
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KHAMPHAENG SAEN SERIES

Distribution :

Occupies large extent in the southwestern part off the

Central Plain.

from semi-recent alluvium and
posits of the semi-recent

terrace. Reli 1 Wf‘lab, with a slightly

undulat ing micr

occure on old

less. Elevation ranges
from 6 to 20 m. ev '__ ate is Tropical Savanna
(Koppen ‘Aw').

mm. Mean annual

Drainage and Per

Well drai Permeabi 1it] moderate and runoff is slow.

Vegetation andliand Use

Mainl ﬁsﬂi for settlémént sites, gardens and orchards 3
or are ﬁ 11

E.L’l%&lfﬂ@w BAN S s
HIINYIRY

9 Khamphang Saen series is a member of the fine loamy, mixed

family of Nan Calcic Brown Soils (National), Udic Haplustalfs
(USDA) . They are characterized by a brown or dark brown loam
or clay loam A horizon, overlying a brown or strong brown clay
loam, weakly develoved, argillic B horizon. Fine mica flakes

occur in all horizons § but not enough for the micaceous family.
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Typifying Pedon :

Khamphaeng Saen clay loam - Orchard from Amphoe Muang,
Nakhon Pathom province-Code SW 53/6 ( type Location) (moist
colours unless otherwise stated)
Ap —_ ?-30 cm. Brown to dark brown (10YR4/3)
clay loam ; weak coarse subangular
b. ckly 3 nonstickly and nonplastic,
)}’ ist, hard dry ; many very
‘ 1 ial and tubular pores 3

w roots 3 diffuse,

8ry 3 pH 6.5.

B2t -- 30-65 cme’ /Dark yel » rown (10YR4/4)
ay 3 weak to moderate
subz '\; blocky § slightly
? \\\:_‘ ly plastic, friable
?" 'y 3 thin, broken,
-éC‘ brown clay coatings
and on ped faces 3 many

ne tabular and

*—5 3 few mica flakes 3
and miaium and common very
fine r ts 3 gradual, smooth

ﬂuﬂ?ﬂﬁﬁ‘lﬁ%ﬁi’%ﬂ‘i

B3 o —9@ cm. Brown to dark brown (7. 5YR4/4)

ARIAINT ﬂm :mm&

sticky and slightly plastic, friable
moist 3 thin patchy clay coatings ;
many fine and very fine interstitial
and tabular pores ; many white lime

pseduo-mycelites § common fine and
very fine roots § gradual, smooth

boundary ; pH 8.0.
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== 90-130 cm. Strong brown (7.5YR5/6) 3 loam 3
moderate medium subangular blocky
nonsticky and nonplastic, friable
moist  many very fine interstitial
mycelia, many mica flakes j few

very fine roots ; pH 8.0.

AUEINENTNYINS
RN TUUMINYIAE
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MUAK LEK SERIES

Distribution :

Occuplies small to moderate extent in the Central

Highlands, and North Thailand.

The Muak Lek from residium and colluvium

from light color

her equivalent rocks and
A—— -

occure on the phy of erosion surfaces
and footslope from 4 to 20 percent.
Elevation abov o0 400 m. The <climate
is Tropical Sav 2 annual precipitation
varies from 1,100 n annual air temperature

is around 27°C."°

Drainage, Peameabil ty AWd Sur i'“” off 3
The Muak Lok derizs'GomSists of well drained soils.

i \.l

‘several meters).
Tl

Vegetatio ﬂ

are cleaped for upland crdp cultivatden (Shiftingileéultivation).

ARIANN I w’nwmaﬂ

Characberistics Profile Features

45 rapid. Ground water

The Muak Lek series is a member of the loamy skeletal,
mixed family of Non-calcic Brown Soils (National). Lithic
Haplustalfs (USDA). They are shallow soil to parent rock and
characterized by a dark brown or dark grayish brown loam or silt
loam A horizon overlying a brown or dark brown or dark yellowish
brown gravelly (or very gravelly) clay loam or silty clay loam

argillic B horizon which in turn overlies parent rock fragments at
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some depth within 50 cm. of the surface. Reaction is medium acid

to neutral over strongly acid to slightly acid.

Typifying Pedon :

Muak Lek loam—Dry evergreen forest. A profile from near

Ban Nam Ron, Wichianburi District, Petchabun Province. Profile

Code 1is Nc—-47/92. (col for moist soil unless otherwise
stated).

Al ——  ©0-4 cm. — &.5*{1&3/2) loam 3

ne _and medium subangular
s slightly hard,
,.slightly plastic 3

itial and common

N

\h \: pores §; common fine
'3 neutral (pH 7.0) ;
boundary to Bl.

Bl -- 4-16 cm. sh brown (10YR4/4) silt

derate medium subangular

es . friable, sticky,

:_K‘ fine interstitial
and common vePAJ fine and fine
tubularipores § few fine and medium

ﬂummmmmmw,;

q}ear smoot boundary B21t.

QIR 47 T A K485 40E
loam § moderate fine and medium
subangular blockly structure ;
friable sticky, plastic § many
fine interstitial and tubular
pores 3 patchy thin cutan ; few very
fine and fine roots ; strongly acid
(pH 5.5), clear smooth boundary to
B22t. |



B22t -- 2S-50 cm. Brown to dark brown (7.5YR4/4)
gravelly clay loam with common
fine faint reddish brown mottles,
weak fine and medium subangular
blocky structure, friable, sticky,
slightly plastic § patchy thin

many fine interstitial

ery fine tubular pores j;
shale fragment few
strongly acid (pH
t.h boundary to C.
ists of multicolored
2 and few quartz
are dark yellowish
OWN g reddishv brown

very strongly acid

£
)

ﬂ‘IJEl’JVIEWIﬁWEI’lﬂ‘i
ammﬂ‘imum'mmaa
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BAN BUNG SERIES

Distribution

Occupies moderate extent in Southeast east of Thailand.

Setting

Ban Bung soils are med from sandy alluvial derived from

granite and quartzif occure on the 1low and middle

terraces. Relief i lat. The slope is 2 percent

or 1less. Elevationis f res above sea level. The
climate is trans Tropical savana and
Tropical Monsoon sipitation is from 1,100 wmm.

to 1,800 mm. Meapis :>‘ r:“"~'4 ' s 27 C.

Drainge, Permes

Moderatel 2 q'dnﬁj od & ”-:‘ hat poorly drained soils.
Permeability is re = neff is slow. Ground water table

peak of the dry season.

NN

ﬁﬁe Ban Bung series is a member of the sandy, selicious,

(National),
ﬂﬂﬂn@gﬁm%m EZTETQS?J ightly acid to

moderately alkaline soils characterized by a grayish brown or
brown, or dark brown sandy loam or loamy sand A or Ap horizons
overlying a pinkish gray or light brown or light reddish brown
sandy loam or loamy sand camic B or C horison. Mottles occure
brown, yellowish brown and/or dark yellowish brown colors. The

sand fraction consists of medium and coarse in size.
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‘Typifying Pedon
Ban Bung sandy loam to loamy sand-cassava field from

Amphoe Ban Bung, Chon Buri Province-code SE 15/21 (Type location)
(moist colors unless otherwise stated).
Ap == ?—-20 cm. Grarish brown (10YR5/2) sandy loam;
weak coarse  subangular blocky
structures § Friable, non sticky,non

s many fine interstitial

)/yf‘ine and medium tubular
émon fine roots
P o —

ine (pH 8.0) §; clear

. boundary,to AZ1
A21 - 20-42 cpdf v pa @YR7/3) losmy sand

‘- { \\\-. brown to dark

€ assive § slightly

¥s non plastic 3
stitial pore, few fine
abular pores § more
n above horizon ; few

ate alkaline (pH

"\»‘ h boundary to A22,

ale br 1 (10YR7/3) loamy

A22 - ==%" 42-95 g
coarse (sand with many coarse and

AU ¢ 3 mmmmm mott1es:

vgry weak c© rse su.ba blocky
f‘raiable, non st.ickly. non plastic i
many fine and medium interstitial
pores, common fine tubular pores 3.
no roots 3 moderately alkaline (pH

8.0) ;3 gradual smooth boundary to Bi.
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BI -- 95-130 cm. Light brown (7.5YR6/4) loamy
coarse sand with many medium and
coarse strong brown mottlés ;s very
weak coarse subangular blocky
structure 3 friable, non sticky, non
plastic § many fine and medium

titial pores, few fine tabular

: ; on slightly hard, few
ﬁdules 3 moderately
e —

E e (pH 8:9) ;3 gradual smooth
k)

B2 -—-130-150 5~7 .5YR7/2) sandy loam

dium and coarse

d few coarse

les § weak coarse

ocky structures

ly stickly, non plastic

d medium interstitial

tabular pors ; common
-
AY |
ron nodules H
"

i
moderately alkaline (pH 8.0).

- AUEINENINYINS
ARIANTUANIINGAY



and Effluent.

—
v, ]

AULINENINYINS
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Appendix E.2 The characteristics of effluent fros Pak Chong series

!!l!tttt!tl!tt!tttt!3tttl!!l8tttttStttll!lttt!t813!t!!!tt83tt111tt!ttltttttttltt8ttttl3tt!¥1tltttttlltttt¥ttttxtt!!!t
Nitrogen Phophorus Cation Anion E.coli
DATE pH can NH4-N  NO3-N P04 Na K Ca Mg Cl S04
(eg/1)  (eg/1) (msg/1) (eg/1} (eg/1) (eg/l) (mg/1) (mg/1) (eg/1) (mg/1) (col/el)
S s s RS s s e aasssssssassstessssy

4/11 - 190.63 - - - - - - - 2.9 - -
5/11 B.10 156.65  0.40  0.000  0.28 - - - - 77,01 43.58 290
711 - - - 119.30  11.23  79.43  18.29 -
8/11 - - - - - 72,18 - -
10711 8.30 158.95 - 116,27 1197 - - -
/11 8.20 - - 73.87  18.29 -
12/11 - - 12,9 73.39. - -
17/11 8.33  185.39 - - - -
18/11 - - 11,48 - 15.45 -
311 8.80 - 10,27 $8.08  11.59 -
24/11 - 154.17 - - - 120
26/11 - - B.56 - 14,49 -
2/11 - - 9.19 - - -
1/12 - 94.19 - 58.05  B.79 75
2/12 - - - 60.48 - -
5/12 g.12 - 9.29 59.48 - -
10712 B.30  72.6b - 80.26  3.87 20
11/12 - - 9.72 8.5 - -
12/12 - - - - 1.07 -
16112 - - 9.5 - - -
17112 - - - 54,08 - -
21/12 - 71.69 9.50 - - -
2/12 7.80 - - 62.02 - -
27112 - - 8.51 - - -
/12 7.75  55.48 - - - 10
4/1 - = % A 56::] ; b, 8.50 M. 1.02 -
11/4 - - - 57.79 15 IR TR TGN TR TR 1.56 -
13/1 7.98  50.00 14 oo 200 0.48 - - - - -
20/1 - &1, 54 B.36 64,99  1.84 5
12/2 8.00 i "f] 1E5}‘1f17 "ﬂq izjr"] 1§‘F“:i 7.96  60.00  0.50 -
28/2 - 49, 7o 7 50 - - -
1513 8.15  46.00 7 8 6500 0. ap 81.08 4.28 g1 6573 1.50 -

28/3 8.48 B 2.4 il
TRERERESRER AR TEY r} hﬁx &Wﬂ:’} m:&;qxax ST RETTREERREERRALELY:
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fAppendix E.J3 The Characteristics of Effluent fros Khamphaeng Saen series

mmm:mummmtmmu:mmmmmmxmmsmmmmtuzm:ntmmmummmmmumm
Nitrogen Phosphorus Cation Anion E.coli
DATE - pH cop NH4-N  NO3-N P04 Na Ca Mg Cl S04

{ag/1)  (mg/1) (ag/1)  {mg/1) ag/1) (lgll) {eg/1)  (mg/l)  (mg/1) (eg/1) {col/mcl)

10088808888 E858800808283283288882008838832 280204 ‘ mmmxxxumxmmxmmtmmsmmmmxm
4/11 - 131.48  26.12 S -
S/14 = 102.78 = . y 70 90. 00 20,70 178 &0 20 83 &0
b/11 8.44 =] 2.81 =
10/11 = = = = = =
- 126.22 o -

= & = 10

w - -
2y - 9.9
5 - -
/11 880 -
20011 790 68.AL
ANt - -
YT
212 - -
312 8.50  50.37
9/12 g.40 -
W2 - B0 52.83 ,. Vi,
82 - - - : - - - - - -
812 - A3 LD = 5500 25.66 L2 2843 - - nil
L - 0.46 § s -
ML s - -
812 - .
Wi N -
we o - -
21 - -

41,61  30.40 = 14.10 =

A2 e - - nil
» i - 76,05 - -
5/1 - - - - - - - - 145 -
13/1 - @, 101 ¢ - ms 29.33 9.3 3.4 - - -

t
t
.
20/1 + - uﬂ ’x‘] Qn (ﬂ ﬂ 15 iw ﬂw] .37 80.70 9.4 -
2311 8.50 - ﬁﬁ - - a nil
30/1 0.3 - 99.99  30.30  40.50 40.62 - - »
102.06 430,79 28.27 @39.63 79.87  7.00 -

g ﬁ”lﬁzﬁﬂ‘imummmm e fin %

"t!ﬂ"ﬂ!tt!"t" !X""!tt"t!t""ﬂ"tmtt""t""““t"“ﬂ"3tt““"tl““l"ﬂ"t"“ﬂ“”“ﬂ"ﬂﬂ"tt

Note ¢ imeeasurable low value
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hppendix E.4 The Characteristics of Effluent from Huak Lek series

lllltl!lllllltll!lltllltlt!!!%lttllllllltlttt‘llll!ll!8ll8!llltt!lltlitt!l!l8ll3!Bltlltli33lliltlkll!lllltllllllllltt
Nitrogen Phosphorus Cation Anion E.coli

DATE pH cod NH4-N  NO3-N P04 Na X Ca ] Cl S04
(sg/1)  (sg/1) (eg/1) (wg/1) (mg/1) (ag/1) (ag/1) (ag/]} (sg/1)  (mg/1) (col/al)
8!80ttlltl!lltlll!tltlltllll!llllll’lttllllllllltll!!lllttlll!ll3l!l!lltltllll!lllllll3!llt!ttltllll‘l"llltl!ltlll't

4t - - 16,20 3 - - - - - 56.26 5.0 -
s/11 .59 200,00 - [ - 48,07 073 126,99 4,27 3543 12,52 -
b1l - 8530 29.22 - €0.2 - - - - 52.57  5.07 -
711 - - - - - - - - - 57,73 470 4500
8/11 - - - - - - - - - 80.13  5.00 -
9/11 - - - - - - - - - - - -
10/11 768 99.94 - €0.2 50.17  5.42 103.90 397 - - -
13111 .88 - - - - - - - - 445 - -
1401 8.08 - 2.0 ¢ €0.2 - - - - 6483 - -
15/11 B2 - - ' - - - - - - - 3000
17711 778 1285k 2447 8 - - - - - - 0.00 -
18/11 7.8 - - - = - - - - - -
20711 - - - [} - - - 56,79 0.00 -
2/11 8.24 15634 - 3 7730 2.95 s2.41 -
24/14 8.20 35.03 - - 5.04 2000
%1 - - 68,85 - -
2111 8.3 - - 5.95 -
29/11 - 245 8304 - -
112 8.28 - - -
2112 - 345 79 - 1400
32 7.66 - - -
i - 331 69.29 488 -
9/12 1.97 - - 5.40 -
11/12 7.b8 - 85.64 - -
12112 - - 5.40  7.0b -
14/12 - 3.8 - 425 750
18/11 8.08 - - - -
20/12 - 479 8954 670 -
22/12 .74 - 1249 - -
2312 - - 8.25 - -
25/12 - 532 - - 100
2112 8,00 - - - -
3112 8.30 - 70.89 - -
1 - - AL - -
21 7.80 542 - = - -
n - - 83, - -
5/1 8.00 - - .53 120
8/1 - - M8 - -
1nn - - 8071 - -
1211 - - 59.67 - -
15/1 1.70 - 5.4 - -
11 7.83 — - 54,19 - -
1711 7.70 s ‘ 68 s - -
191 1.95 L .. - 731 -
21/1 - - 5300 -
211 = - 66.85  19.31 8.05 - -
2311 - y - - - - - - - 5.8 - 40
201 8.00 n 2 ."2 83.99 - -
21 - b.19 -
28/1 THeS - -
u?ﬂ‘.‘l Viﬂﬂ‘ﬁ%ﬁ’%ﬂ“ﬁ SR
30/1 73.11 - 15
22 - u.oo .40 - - -
n - 2035 - - 72.450 lﬂﬁ sz 390 .25 7.1 -
S - 8.08 -
N SJWIQWEI’I &EJ :
- 6.69 -
12 8.40 - 74 8 zo 04 5.7 s o T -
12 8.00 - - - 3.4 - - - -
1212 7.9 19.03 1350 - - - - - %76 - 5
1872 - - - $#,00 525 - - - - - - -
1912 - - - - - 75.47 20,04 59,57  B.86 - 6.7 -
20/2 7.9 - 1.9 - - - - - - - - -
472 - - - - - - - - - 1200 - nil
2502 - 40.00 - 7.0 - - - - - - - -
211 B.00 - 12,81 17.00 - - - - - - .38 -
213 - 30.60 - - - 72,45 19,05 SR.MF oY - - -
/3 - - - 0107 -« BI - - - - 783 - -
/3 - - - - - - - A - - -
3 B0+ - 0T e - J248 [ ASLURAY TN e = -
173 - 0.2 - - - - - - - - - -
1473 8.20 - 11,48 20,50 .7 - - - - 80,15 2.4 ail
15/3 - - - - - 72.02  19.55 8192 9.1 - - -
2013 - - - - - 71,59 19.55 448 8.56 - - -
2173 - - - - - - - - - 8.5 - -
- 50 - - - 17.00  6.58 - - - - - - -
2613 g0 - 11,48 1700 - $8.57  19.55  48.20  7.99  b0.41 2,00 il

SEIIEEEIStRteTI It tesbanttsaIt Nt ittt auatanIsIanassIniInsItesBIRIIITIIILIILIINILIILAINNIBAALNNIBIIINININIINININ

Note 8 iseeasurable Jow value



Appendix E.5

SEEBSLINRISRENIRIIRTRTNBLIBTICATIIITATINITRILITILIAILNILATINSLLALINLALATATITNLLININENTINNANNILILIALLAIINNINGRANS

The Characteristics of Effluent fros Ban Bung series

MTE pH cop

4/11
S/t
6/11
mi
8/11
10/11
um
13/14
15/41
16/11
1
18/11
19/11
20/11
23/11
25/11
26/11
28/11
1712
12
5/12
8/12
8/12
10/12
12/12
13112
1n2
15712
16/12
19112
20/12
/12
2/12
25/12
26/12
27112
28/12
29/12
30712
2
mn
n
LT}t

10/1 ﬂ
11
1211
n ql]

19/1

4]
in
32
42
1072
1472
1512
22/2
26/2
&/3
8/3
153
173
28/3

Nitrogen Phophorus Cation Anion E.coli
NHE-N  ND3-N  PDA Na 4 fa g cl S04

(ng/1) (/1) (sg/1) (mg/1) {(sg/1) (mg/1) (mg/1) ({sg/1) (mg/l) (eg/l) (col/sl}

T R T T T S T TR T R
7.50 298,55 -, 1b. il - - 30,00  0.29 47.9%  0.89 4470 - 8500
p K T I R | 049 - - - - - - - -
- - i - - - - - - - 3.15 -
- 98,62 - - 85.12 0.4 44,30 t.e1 - 28.82. -
8.18 115.68 - - - - - 66,00 28,82 -
8.00 - 22,65 - - - - 8752 = 4000
- - 440 5526 0.89  69.29 19.59 -

8,07 - 7484 -

- n3y - -
- 5.4 - 800
8.29 - - - -
- 0.90 - - -
8.80 - - - -
8.80 - 85.66 - -
8.70 20 63,57 147 -
- - 63.83 - -
8.0 - 59.60 - 500
- - 5941 - -
- - 80.19 - -
- - 80.98 - -
- B 58.10  9.40 -
8,50 2,62 549 - 300
- - 5596 - -
8.30 - - - -
B.40 - - 5.25 -
8.30 - 48.97 425 -
- 448 5251 425 -
8.45 - 59.65 - 100
- ' - - (/1 -
19.06 4425 5.5 T2.M4 - -
- - - 8,06 451 -
7.1 - - -
- - - 150
- 78,05 - -
- - 6.89 -
- o - - 946 - -
- : - ﬂ; - 75.81 .49 B
8.70 - - 73.75  19.06 3845 1.83 - - 40
8.50 - 39,00  2.50 2,09 - - - - 73.88 - -
8.50 o - - 0075.08 19,55 35.85  7.85 - - -
ﬁﬂ’mﬁl’ﬂ‘ﬁmﬂﬂ‘i Tk
a.u so.oo 21 68 x.oo A.zo - - 708 - 10
69,21 10.06 -
- - nil
mmmmm : ﬂ’] ¢ e
- 428 - - 83,00 - nil
- - 20.87 2.70 s.u - - - - 83,05 5.2 -
- - - - - 89,001 20,29 2943 9.5 - - -
8.0 - - - - §3.98 - 20.04 29,39 9.45 55.07 - -
8.25 - 18.00  7.00 639 - - - - 60.03 - -
7.86 3950 - - - - - - - - - -
j o I - 7.80 .84 - - - - - - -
- - - - - 85,55  18.09 28,29  7.92 43.01 6.0 -
- - 21,5 10.50 7.9 - - - 743 - 5.00 -
8.02 3400 - y A - - - - 58.79 142 il
- - 0.47 7.0 - - - - - - - -
- 8.61  10.20 6.7 80.65 15.64 3126  8.27 589 - -

[RRReaRitiRRisReteR ittt aainrtasyetsnesiastsnressctaititaieirtisbitastssteassssqisiinaitoneitvietistsiztittssitiy
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Ippendix F.1 The properties of snxl section before treateent with wastewater

B R R R R RESEARIREEIERILESE tttsttttt!ttttttt!itiit‘t‘tt‘ttt‘éett!!ttttétt*t‘ttt‘tttttt!t!fttt%tttt
: Particle Size Distribution Noisture pH 1:1 Orgacic Bitrogen Phosphorus Exchan:eableg i Soluble Aaion
Soil Seil (%) Texture Conteat 0.01 8 CEC  Carbon (1) (ppe) Cation (meq/100g) (2eq/100g)
Serie Section Sand §ilk  .Clay (%) CaCl? H FB&-E  RO3-X 8 Extract-p TP Ca Xg 4 Fa 504 cl
B R R R R e R R b R a iR i sssstesasssssssssssqsssssdsssbsisisssssssssss
; 1§ 15.2 1.8 51.0 ¢ 14.07 §.20  18.93  0.85¢ 0.0006 0.0002 0.1436  19.76  31.88 13.490 . 1.387 0. 070 0.205 0.0156 0.033¢
B - = = 5 16,24 6.20 . 18.94 . 0.850 0.0006 0.0000- 0.1359  19.72  31.06 13.480  1.45 0. 108 0.205 0.0211  0.033¢
Pak - ¢ - - = = = f1.08 §.15 18,93 1.062 0.0006 0.0000 0.1499  18.82  22.56 13.370  1.531 0.097  0.193 0.0200 0.0279
“Chong D - = * - 1,47 615 - 19.82  1.162 0.0006 0.0000 0.1485  18.6¢  27.00 13.560  1.527  0.075  0.171 0.015¢ 0.0279
{Pc) : B - - - - 17.81  6.30 1218 0.95¢ 0.0008 0.0000 0.1484  21.12  27.50 f4.660  1.815  6.075  0.161 0.0198 0.0219
P - 16.71 §.10 16,49  0.969 0.0002 0.0000 0.1601  19.92  26.50 13.530  f.67%  0.075  0.168  0.0182 . 0.0336
¢S 150 895 ¢ 18.72 616 1617 0.892  0.0002 0.0000 0.139%  19.56  27.38 12.390  1.528  0.089  0.170  0.0195 0.033€
R R E R SR e Rt ebibatibitits r A R Rt RO Rt R R R ASSRRER 0SS5 22304888248
2&!2!!ttt‘ttttttt*tt‘tt!‘tttttttt*!tﬁt!tttt!tttiéttt!éttt‘ttttt*tt*f!‘ftttititttt!tttttti!}#é:f:‘ij't‘tttttt!ttt‘ttt‘t*tttt!t!étt‘tt*t*tttt!‘t**‘ttt‘tttt‘f‘!tf“tttt‘ttt*tttet‘!‘tit#tf‘t'tt
- Particle Size Distributicn Noisture pH 1:f . Drganic gen ~ DPhesphorus Exchangeable Soluble Anion
ail Soil : (%) ~ Texture Content 0.01 K mwoa.ﬂ ;ﬂ} (ppn) Catice . (meq/100g) (meq/100g)
Serie Section Sand  Silk Clay (1) Call? ?!!?__-—-";. | EEE=E™ , Extract-p 1P Ca Mg X Ba so¢ (I
R T T T T T T T T VT T TP TP TRTPIReTLs . o oo fiesssde t*t!ttittt‘ttt.itttttt!t‘ttttt‘t!!ttttt‘f‘*ététtf!tf BREEEIEIEEREEIAERRASRILLIRELLLLIIIIIILIILELIL
e | 3.8 §2.5 = - 5.1 L 22.07 J127% 00008 0. 00805 0.0658 9.70  64.60 11750 2.960  0.268  0.256 0.03%% 0.1002
Kkan- B - - - . 0.9 0,726 3 0.0006  0.0059. 0.0658 9.60  65.75 11740 2.960  0.268  0.251 0.0292 0.106¢C
phaeng ¢ - - - = 20.9% ‘723 0 0000 . 0.06008.0.0729 9.80  6€.25 11.900  2.8%%  0.306  0.276 0.033% 0.083¢
Saen D - - - - .17 2% -°'b00£ D.00&2  0.0757 §.50  66.50 11.910  3.3%0  0.306  0.275 0.0275 0.08%9
(Ks) E wPg e - = 11.87 0.762-0.0008 . 0.0046.50.0757 9.76  66.30  10.180  3.i00  0.319  0.299 0.0282 0.083?
| B - " R A.246 ,b 000, 00050 0.0749  9.60  66.50 11.520  3.340  0.336 - 0.25 00335 0.09%2
6 35.9 §0.2 3.4 .- 22.98 6.25 0745 8,0006 0.§D$li 0.0785  10.32 72,25 11,510 3440 0.336  0.255  0.0309 0.0952
BEERERERILEELERELILEREIIEIILEEEIEE ttt‘ti!itttfttit‘i‘tttttt‘t‘tt‘ttété.tt“ t4 i:‘ttt#!tki skt itl:tttéi‘fttttt#t!!t!ttéittté!‘tttttttt!ttttttt!tttitgtiitttttittttfttttttttttt&éttétt
; ‘:“ i‘?-&_d- A Y . ‘ : < ’
BEEEEEEIELEE R R ERIRREERIRERIEE e P e e EErte s 117 T s FPTT T ey’ T L Ty T T T T T E T P T TP PP T TP T TTTPTITIOIN
.~ Particle Size Distribation Koisture pE 1:1 "ﬁt;j;ic ~— Ritrogen : Pkosphoruc _Bxchargeable - Soluble Azion
Soil Soil St (1) . Texture Conteat 0.01 F  CEC--—Gatbon - "’ﬁ~_ﬁ$- (1) : (pp2) e Catier meq/100g (eeg/100g)
Serie Section Sand Silk Clay (%) CaCld . 1 m lﬁ:l_&d Extract-p 17 Ca ¥g £ Ha L S 1
T T T d Ty T T YT S T T s 1 Soraerrerarrary: tr22220e B R R IR EAERISISIE288444804
Ak =TS ) 2.3 28k 6.31 ‘ 1.89 ,,95“ 0§76 5.80  20.25 17.860  0.320  0.159  0.586 0.0146 0.072%
B - - = o= 6.17 .50 e I,l23 !1 e 000 70,0490 5.86  27.50 17,180  0.3§9  0.142  0.558 0.0147 0.083¢
Bk - 8 - - e - 1.0 1. S&J 8. 8& 0.365 0.0000 0. 0000‘*‘0 0385 1.5 . 20,25  18.210 . 8.823 0153 0.219  0.0162 0.011%
Lek D = - = - 6. ok ﬂ k08  0.000&4 0.0000 0.0392 1,58 1915 15070 0.MY . 0,150 - 0.198° 0.0189 . 9.0018
(k1) B - - e - 1.9 7 10 6.68  25.75  16.610  0.38  0.176  0.39%  0.022¢ 0.027%
P ' .o - 1.9 1 %J Qﬂo %}00 ﬂﬁ .84 16.00  18.560  0.4¢ 6.161  0.335 0.0207 0.0273
6 13: 3 f§.2 12 0 SL 9.1 0.000 000 §.88 16.00 18.130  0.445  0.165  0.336 0.0229 0.0279
BRI R IEIEIR0RRIRLLIIEIIRRISSELLLLS fete‘ezttest*t:ettot:g&st*tatt*&tt*sﬁsft*t*tt¢fttseezq!‘;ztof::ftzeeeiftbttteet SEEEIIIIRERRAIRRILISRELRRLIALLIILINILILILLS
tt*n!tt‘t!tt!ttttﬂt‘ﬂttttﬂtttit!tttttft‘it!it‘titq Wr} a ﬁfﬂt@*@“t%%ﬂtﬂ@:%t%‘;at@tgﬁnmmu:m B REERRRRRRRLAAFEIIIILREEILALIEEIIELEREEILE
_Particle Size Distribution = - M@istare pf 1:f Organic Ritrogen Phoaspherus Exchazzzable Soluble dnion
foil  Soeil : (1) . Texture Coateat 0.01F CEC  Carbon - ). (ppe) Caties leql1003 : (zeq/100g) *
Serie . Sectior Sand  Silk  Clay 54 (83 CaCl2 1 BB4-N  BO3-B.. TR Bxtract-P. TR - . 62 - Mg £ LE! S0t ¢l
e T T T T T T Y ST A YT pey ey T T T T Y T Ty S T T T T T T e e v e o e e eeeess
A 9.2 13.2 o e 8.01 6.70 .85 0181 -0.0000 0.0000 0.0119 %9 1250 5.980  0.05%  0.035  0.971  0.0367 0.0
b - e £ - 8.09 6.70 2.85  0.194  0.0000 0.0CCO 0.0119 §.72 12.00 5,990 0.65%5  0.030 . 0.196 0.0357 0.01f¢
Ban ¢ - - - L §.95 £.70 2,89 0,172 0.0000 0.0000 0.0119 5,22 12,60 5.560 - 0.557  0.030 . 0.206 0.0318 0.01(%
Feng - - - A §.11 £:15 2.90  0.101 0.0000 0.c000 0.0112 5.40 10.75  6.610  0.658  0.030  0.205 0.0300 0,013
(2b) E - - - e §.15 £.75 2.88 0101 0.0000 0.0000 0.0112 5.4 11,15 5.730 0.633  0.038  0.181 0.0315 0.01¢s
P - - .- 1.8¢ 6.%0 3.30 0,099 0.0000 0.0000 0.0119 Yo2d 1100 K900 BLER 0.635 0.181  0.029¢  0.01¢¢

6o 80 1 13 é.? LS 1.76 é.SG 3.39 0.083  0.0000 O. 00 0 0. 0119 5.28  hL.e0 - 4880 o G0E Y 01 8, 077f 09142
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*!tttitittiitttttt!iit!itf!ftttttf!t!tt!tt!itttttft!!ttt!ttttt!tttttttti!ttt!ttttt!tttttttttttt!t*t!!ttt!!ttttfttttt!t!ti:tétttttt?tittttt2!*!2}!&!!ttttiitttttttttttttf!f
pB 11 Orgaric Bitrogen Phosphores Exchazgeable " Boluble B.coli
Soil Soil 0.0 B CEC Carbon (%) pre Cation eeg/100g knion meq/100g col/g
Serie Sectios  CaCll = RE-R BO3-R T Extract-P TP Ca Kz £ K Bt €] #4100
tf!ttfttttt!tttttttff!!tfttt!tt!ttitt!ﬁ!tttit!!ttttttetittttttttttttttt!t!ttttf!tttttf!ttt{&ttt!!!tfttlt!if?!t23!!*(#2%Qitiifé!!*iéi!tftttttittittttttitttt!tttttét*tttttt
| 6.50 un 2,919 0.0%44  0.0015  0.2428 2036 142.81 15,840 3.470 0.590 0.970 1 0.713 0.114 32.20

6.71 20.68 2.363  0.0510  0.0013  0.2203 23.62 11875 11.550 2.9%0 0.560  0.8%0  0.260 0.143 2.0 -

B
Pak ¢ 6.40 19.51 2,252 0.0489  0.0010  0.2056 - 23.88 93.13  16.280 2.310 0.510  0.340 [ 0.254 0.181 14.20
chong- D 6.45 20,76 2.168  0.0488  0.00%  0.2084 23.00 5,00  15.500 1.880 0.470  0.750 | 0.064 0.167 6.10
(Pe) E 6.50  -17.64 2.168 - 0.0477  0.0015  0.2088 25.04 6.5  15.3%0 1.910 0.468  0.840  0.056 0.350 5.25
F

6.53 11.93 2.196  0.043¢  0.00

6 6.30 16.29 2418 00049

!i*fiii!f!fif*tf’tii!iiift!!fi2!**!ifttf*f*!itfi!ttf*it!!ﬁtﬁ!tf

0.2053  23.08 51.88  15.780 1.830 0.460  0.810 . 0.029 0.400 3.80
091 22.80 46.56  16.760 1.190 0.470  0.g00  0.021.  0.308 2.10
: /tuuumuueeunentﬂutetttrtnttuttttetttuuuuuumtfetgtuuuuuuuuuuttt

tutuutettﬂtteuttutettnueeetteeutttttuuzeaesnhgiuu tm@ntegtuueﬁuutttt:ettéeeetze:ettnuseteetuumuemtttmtttezuuzuunteum
: — | —
pE 11 Drganic :’—.—ﬁtm _—‘__ﬁ’*ﬂmsphcus Exchargezble . Soluble E.coli
soil  Seil 0018 (B¢ Carbon AL — PP Cation re/100g luion eeq/100g  col/e
Serie  Sectior  CaCl? ? : 15 ‘h‘!q}c;? iH Ca kg K L S04 l 1%
sisegsidssdspadddbbdbizittadasacaiece !!tti?t{!!i .titittétéﬁftftt!tttf!t22!&22#222!3522t!tt!tt#f#ttéf!itti!%t!!t*iittttttttttt&tt‘ti

A L5 7 Wik0 10249 1535 208 D608 0.6B0  0.1083  0.1286  100.00

3 6.60 978 09 2000 14338 .97 0542 0.600  0.1029  D.1668  80.€0

fampang-  © 6.40 9.0 Wock 7051 1657 1083 0460 0530 00763 01740 430
Sa1 ) .50 9.67 L9 .88 16,305 1708 0.420  0.4%0  0.0629  0.173%  19.00
(Es) E 6.60  10.27 F 0 0.10 R R N L e L 5.80

P .50 9. W TR NI LR L L L R B L S

R S [

s
*e

130N g2 77.50  15.89% 2.183 0.505  0.520 0.0623 01953 0.37

peeese $idssipsibesisisaditididatigd sissgssagseiidisipsisipsdiiititettidttasisiarsdidictidl

cretdipiiststtsateartbisaatitisitbpiiasiene 11 bRt ereetssiess
ok 121 3 : — Exchargezble Solable »  E.ecli
Seil Soil 001§ (14  Cation xeg/i00g hvion weq/100g col/g
1k Ca Kg I B2 . s0d (] 100

Serie Section al12 :
sesideiittipttiatitsbEbeEREEREREEREEEEIREAIREERERERPERRERRELIREERIRRRLLILLNS

!ittt!ittt!t!tt*itttiéttt!tttt!!Qtttt!!titi!!if ¢ b 3 :
i 1.65 11.0% 0.867 p 0.0223  0.00%%  0.1100 £.3% 2%.35  30.64D 1.080 0,528 0.650  0.5350  0.0480 23.00
B 7.90 9.1 .60 2 0,001 '@" 8 (.51 2335 29.050 2.070 0.493 0.670  0.2940  0.2%10 3.70
¥sak ¢ .80 0.0 11 0.0 &Jo 1 "i | EJ ﬂ]qﬂ ?w,p&' 27600 1770 0.456 0580 0.1310  0.3090  3.00
Lek D 1.18 .10.0& q U 2 0.02 L0010 X 53 0.00  26.010 1.580 - 0.450 0.550  0.0450  0.1760 §.30
(1) E 7.10 -9.09 0.406  0.0280 &0010 0.0990  7.% 19.75 20,400 1.500 0.463 0.590  0.0230  O0.1860 2.00
4 7.70Q : P} D304 001 9 X L2 19.970 1.390 0445 0.590  0.0208  D0.1760 1.50
¢ 7.60 7 ¥l § 028 e 1/0.0960 ) ’]6 ~5 EJ:S.SSO 1.170 0.382 0,585  0.0200  0.2430 0.%0
sapesiieeepetebsibriietnatibbRbIIIRRCTICRRRRERERLRERATRTANE Shepeesadasitsstedabastisdeddiny grefiiiiiiibeititiiiattaa e AERREERAEREEERIRERERRER A1
mtm::memuemtmtemzmzmmmtemmmmueteummmmmmm:memmm:mt:mmmetsémmmmmm:ttu}gemmm:emmgmm
: pE 1:1 Drganic Fitroges Fhosphores Exchzzgezhle : . Soluble E.celi
Soil Soil 0.01F  CEC Carbon (1) ppE Catior zeg/100g krien 5eq/100g  col/s
Serie Section call? b §B&-F RO3-F % Extract-P b33 Ca Kg K Bz il €1 £400

...........................................

étﬁttétittitttt!!t“tttttt!ftti!tt!tt!t!2!i!!ttttitttttﬁiftttttttif2titttitttittt§!!2!!i ...........

1.80 3.2 p.200  0.007  0.0e0y  0.0313 1.99 11.83 3.185 0.£0¢ 0.140  0.3¢0  0.2608  0.0739 22.00

A p

] 1.85 1.18 p.200  0.0071  0.0005  0.032% 1 19.82 3.351 0.6E¢ ¢.139 0.365  0.2225  0.0953 10.00
Paz € 1.80 31.38 0.162  0.06(e  0.0002  0.0277 §.61 11,06 3.25¢8 0.642 0.138 £.355 0.1983  0.0619 9.60
Bung ] 1.%0 3.29 0.169  0.0857  0.0C03  0.0258 12.38 3815 3.284 0.5¢66 0.135 0.350  0.09%2  0.0713 L.0o
(Ib) E 1.10 1.2 0.471  0.e0%¢  o.eecs  0.0234 12.13 29.69 2.869 0.501 £.125 0.320  0.0908  0.1334 3.3

3 1.4 £.25 0,218 0.B%T 0 nERT 0023 1.9 1035 - .10 0.£47 L.} §.340  0.0788  0.233 2.50

¢ 7.4 L.t 950 BB T BBEM £.0201 11.95 .5 1,631 ¢.582 b1zt £33 00671 0.1593 .70
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dppexdiz B3 Average and after/before ratio of sose characteristics in soil section

QHMHH’N*NNtﬂﬁttttt!!iﬂttNtt!tttitﬂ!!!’tttt*ttf!t!ﬁ’t!itttﬁ't“tﬂ!fttft*

Ra (zeg/100 g) E (meg/100 g)
section series tHtfrrrerereRRRerRRReieReRr deigtibetebitetettitteitiiet
before  after A/B ratio -before  after 4/B ratio
T T e e T L S i i
section A P 0.21 0.97 §.62 0.07 0.59 8.43

ks 0.26 0.68 0.2 0.61 2.26

Kl 0.59 0.16  0.52  3.25-
Bb 0.17 {/’, 0.06  0.1F  3.50
section B Pe ; S— 11 056 5.9
s ; i | \}27 0.5 1.89
Ko 0. has T 3.50 .
Ih LA : 0.16 5.9
cection € Pe 0.59 5.4
s 113 1.4
Kl 3.0
Ib 0.1 L6
section I Pc 0.47 1,88
s . 3 b 18
¥l 0.20 0.15 045 3.00
Ib 0.2 - 0.0 LW 487
sectien £ Pe 0.08 0.47 5.88
s b 1.2%
K] shetd] 0.4 L
Ib .““ L0 AD

. i 2
LR e ~*J,: 0.46 5.2
1.2 @ 0.3 0.39 .50

duiieineydngs
Yiadnddisinininan:

cectien F

b | el 2.43 0.04 0.13 3.2%

average ke 0.18 0,84 W 0.09  0.50 5.91
Ks 0.27 0.53 1.98 0.31 0.47 1.58

¥l 0.38 D61 Vb - 0.16 0.46 2.90

It 0.18 0.25 i.B¢ 0.0k .14 3.99

..............................................
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23848 28adpssidti sttt it bbbt ittt bbbt bttt EREILLSEEY

Ca (eeg/100 g) ¥e (meg/100 §)
section series titttRrptreitrtterrresiiest PrEteediiaea s tsssiiiisit
before  after A/B ratie before  after 4/ ratio
P T T L T I T I R T L T T ST e T T I ST T IR AT
sectiez & It 13,49 19.84 .47 1.39 3.4 2.50
Es 11,75 16,54 1.2 1.96 .08 -1.42
¥l 17.86  30.64 1.12 0.32 2.08 6.50

it 5.98 .0 =0 0.07 0.60 §.57

sectisc B Te 13.48 .43 ] 2.06
is 1.4 1.9 .97 -1.%0

¥ 11. 18 0.37 .01 5.59

i 0.06 0.67 11.17

Secticr € B¢ * 53 1.51
ic L. : -1.6¢

! L, 42 .1 £.26

i .06 p.64  10.67

sectice B i 1.3
Ie -1.9¢6

E: : 3.83

it 0.57 8.50

seetice B Ic 1.91 1.0%
; g 2,00 -1.70

L84 150 = AChS

: 0.50 §.13

secticr P e 1.83 L
X3 1,95 staid

ki 1.3 2.1%

&t 0.65 . 7.3

sectice € 3 .79 1.52
ﬂum‘wg ‘Wﬁj’m‘im e

TR B | L 1.02 1.1 .32

-‘ £.90 1.636 1.5 - D.0B 8.9

11,50 1,56 1.31
7.4 24.€1 $.82 . E 39 1 65 4 32
.L 5.67 WS 0.07 0.60 §.9¢

(kifiét%ttt!i?étt:ti‘titt!f!t!l2&!ttt!ttttit22ift!tt!tttttéﬁt*tt!i&tf&“!
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18 Organic Carbor () CEC (eeg/100g)

SECtiDB SQIIES .t‘tt"tt!!“‘tt!t‘!ttttt!tt dittbbpidstapidbpititidtit (3332333222222 EE288422222849
before  after A/B ratio tefore  after A/D ratic before  after A/B ratio
t!i!tttt!tttftttt!ttttif!tt!ttttfttf!ttttttttt!ttttt*tttttittt!!ttt!tttttt‘!i!t!tf!t!‘tt‘tttttft‘ttfi‘ttt“tt*‘tetttti
section A Pc .20 6.50  1.08 0.85¢  2.919 .42 18.93 2.7 1.20
ks 6.0 635 1.08 0721 1.219 136 N O OLH B

Kl .50 165 1.02 0.392  0.867 2.2 .89 1105 1.40

I £.70  1.80 .16 0.181  0.200  1.11 B A LB

sttt T 4 ' V 236 .78 19.90  20.68  1.09

s §.05 m 1.47 L LH oL

Kl 1.50 .42 176 .08 105

Bb 6.70 1.03 I8 Lt Ln

section ¢ De £.15 18.93  19.51  1.03

Is §.20 g.81 S.10 .02

¥l 7.50 $.80 W LY

5 £.75 T R

sectior b Pe £.1% 19.81 20.78 1.0%

s £.03 .80 9.67 .09

Kl 1.50 RIV 5 LIV e TRY ) NI £ e 1g

Ib £ . 1 A AOE I N Ty 1.8 &N 18 LR

r2le i :

sctios B P 638 f‘“f‘ = .11 .48 160 1.03

£ 6.03 L £y o

il 1.50 1.3% RO R

Bb £.75 1.76 s 1 L8

sectior B P 6.10 .27 %49 1.53  1.06

s §.25 _ 6 £.30  9.91  1.19

¥l 1.5 : .0y 0. 1.3% 8.0 9.9 .12

Ib 6.80 BN SRS

section 6 Pe s.ﬂ usﬂ ’n% EJ 1$6.47 1629 1.0

s 8 ﬂ 3.9 W8T N

¥l 1.0 7.0 o 9s 0.467 1.2 $.57 404 R

) ﬁ 7,65 o ma..o 215 z 59 1.3 L6 1.4

average q 1ﬂ aﬁ ﬂ?im ll wf]IJZY;L E.llfl a EJ 18.67 - 19.34 1.07

Es £ 3.6 1B 073 1016 1.38 1.3 W

Kl .80 LD LB 0.368  0.533 .48 348 W0 Lot

Bb bR a0 As 6.133  0.191 1.4 $ 80 "Ll
diadipsaiidtieiid

tti!ttét!fét!t22‘**“!f“!““t‘t‘it‘!‘t‘!tttttt!i!itttt!é‘tt‘tt‘tttttttkt‘!!i“t“!“‘ittét!éﬁé!éi!t
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P T It Ittt 18323222232332222 22422t 322222 822 et it ettt iiiticddsttiittitddtictttitiriestttiititinstsstisttsss

Total-F (1) RE4-R (3) FO3-R (%)

section serjes trttttiprreeriteeesitrites Lo tttitbiiedtediiitebiieeid ctedtEiiii it b b e REieisiet

before  after A4/B ratio before  after A/B ratio before  after &/D ratio

T T T T T Lt e L
section A Pe 0.9436 0.2428  1.6% 0.0006 0.054&  90.€0 0.0002 0.0015 75
Ks D.0658 0.1303  1.98 0.0004 0.0116  45.50 0.000& 0.004¢4 1.1
Xl 0.0476 0.1100  2.3% 0.0000 0.0223 imcrease 0.0000 0.001¢ 1.0

13 0.0119- 0.0315  2.6% ~ 0.0000 0.0073 imcrease 0.0000 0.0009 increase

section B Pe 0.1359  0.2203 62 “’ 4 0.0510  85.00 0.0000 0.0013 increase
Ks 0.0658 0.11N4 0182 5.50 0.005% 0.0036 -0.61

increase 0.0000 0.0010 increase

iscrease

0.0000 0.0005 increase

W 00490 oosso&
B 0.0119 oum,__

secticz € Pc 0.1499 0.0000 0.0010 irpcrezse

Es 0.0729 0.0038 0.0028  -0.7¢%

Kl 0.0385 0.0000  0.0011 ircrease

Et £.0119 0.0000 0.0002 increace

sectier b Pe 0,148 0.0000- 0.0014 increase
L8 . B.15) 0.0042 0.0006 =14

¥l £.0392 0.0000 0.0010 izcrease

‘B 0.0112 increase 0.0000 0.0003  iccresse

sectien B P 0.1484 119.30 £.0000 0.0015 inmcrease
ks £.0757 §.38 0.0046 0.C0CS -0. 11
Xl 0.0364 increase 0.0000 O0.G010  increase
Bt 0.0112 increase L0000 0.0005 ircrease

section BOFe  0.0401 L. 0.0000  0.0016 increase

a0 1 0.0749 L. -y 0.CoS9  0.0C08 -0 14
¥l 0.0364 00,0301 dncrease 0.0000 C0.0C14 impcrease
B 0.0119 0. 0000 0.0657 “ircrease 0.0000 0.CCO7 imcrease
sectien € Pe 0.13 0 £.0000 0.0018 imcrease
Es 0.078 M3EJ AI“V] EJ ﬂ 3&m E;"] ﬂﬂﬁ £.0042 0.0002 -£.65
Kl 0.04209) 60960  2.29 p.0000  0.0208 ircresce p.0000 0.0020 ipcrease
»Ej £.0119  0.0242  2.03 0.0000 48,0036 increase 0.0000 0.0006 imcrease
averzge Pc mn aﬂ ﬂ ‘im ll WC"] ’]um EJO’] a E] g.o000 © 0.0014 i
£s 90.0728  0.1180 0.6004 0.0089  22.25 p.007  0.0D18 i
Xl 0.0413  0.0810 2 33 0.0000 0.0243 v 0.0000 0.0013 i
b p.0447  0.0270 2. 0.60C0  0.0063 i . §.0000  0.0005 i
t‘i‘utet!tttt!eHttﬁtutttﬂtétt:tﬂtuttétttetﬂtitttt!téttttuﬁ‘tﬂ‘!“‘H“t“!t $33888082sdsaastbabistsitiss
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R R R R R et R R R a R e R e eRaae st Ra e i ia e RiiasRassstasatssatatssaciiinsis}

Total Phosphate (ppe) Extractable Phosphate (ppe)
fEessssseRLLRRLLRRLILLINLL stRRRRsRLaBLsLLLRLLLALLINL
section series before  after A/B ratio before  after A/B ratio
33230822ttt ateasasstsectessstessstesesississisisesiifeststsseitstattittespsss
section A Pt 31.88 142.81 4.4B 19.76 20,36  1.03
s 64.00 102.18  1.59 9.72 11.40  1.17
Kl 20.25  48.20  2.38 5.80 4,54 -1.28
Bb 12,50  17.83 1.43 5.92 .99 1.35

section B Pc 31.00 19.72 3.2 1.19

Ks 9.60 10.96  1.14
“l 5-85 4-51 -0-77
Bb 5.72 9.12 1.59

18.82 23.62 1.27
9.80 10.66  1.09

section L Fc
Ks

Kl L9 -1
Bb .61 1.84
section 0 Pc 0. b] 18.60 2300 1.23
ks 4 ) 9.52 .00
Kl 530 -1.43

Bb - 5.40 12.38 .29

section E Pt 21.12 25.04  1.18

ks 9.88 1,04

7.96 1.19

12:15 2.23

section F PP Zdbrtlo el d b 417,92 25.08  1.26
{ b 9.62 1.00

y .26 1.29

11 00 29.75 7.92 1.92

sectio 22.80 1.17
ﬁgg ﬁqﬂ*ﬂ”wmﬂ‘g o L
.00 8. 20 1.68

Eb 11.00 31450 J.41 5.28 2.26

A QIAT NI INGARY 1o
Ks 66.7% 71.85 1.0

L1 20,71 42,83 2.1b 6.16 9.95 -1.03

Bb 1.9 28.11 - 2.45 3.45 10.16  1.87

lltltttltl3ttlt¥tt!lttt*tilltttt!!tttttt!!litlt!ltitt!t!!ftt8!1!113!‘!3!ltlttttt!
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3R Ee e atie it asieseasRtaatassaesiasininiitstaniitnsstatitintiseisiatisnspesests]

S04 (aeq/100 g) C1 {seg/100 g)
section series  $1848E8E1818888888888828888 LERSRLLLLRRLLRLLLLILISILLLY
before  after A/B ratio before  after A/B ratio
SR RRRRRRRaRRaaaaaqRsRie it sisaRa iR asnaisssisitiasitsssasssiitassteity
section A Pc 0.02 0.71 35.50 0.03 0.41 3.60
Ks 0.03 0.11 3.67 0.10 0.13 1.30
Kl 0.01 °  0.%4 27.00 0.07  0.05 -1.40

Bb 0.04 0.26 6.50 0.02 0.07 3.50

0.03 0.14 4.60

section B Pc 0.0:

Ks 0.10 0.17 1.70
i 0.08 0.29 3.60
0.02 0.09 4.50

Bb

section 0.03 0.18 6.00
0.08  0.17 2.10

0.07  0.31 4.40

0.02  0.06 3.00

section D 808 -4 5.60
: 0.08  0.17 2.10

0.03 0.18 6.00
0.02  0.07 3.50

0.03 0.35 11.67
0.08 0.15 1.87
0.03 0.19 |, 630
0.02 0.13 £.50

section E

section €= P 0.4 — S50 0.03 0.40 13.30

§ < 008 . 0.10 0.16 1.60
" 0.03 0.18 6.00
0.02 0.23 11.50

ﬁfﬁ%iﬁfﬂ%ﬁﬂﬁl’m‘s B

0.03 , 0.07 0.02, , 0.20 0.00

IR RIEaN Wt
0.02  0.15  10.21 0,0305 0.20 00

Bb 0.03  0.15 1.27 0.02  0.12 4.8

PREESRELTRELERNRSASLLISRLLLLIILLLLLALILNNLLLINNELRLRRLSILLASLOIEIOLEIRLLLLARILLNE
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Appendix 6 The quantities of COD decrease aftér
setting 24 hours

KK KRR KRR R KRR KK R KR KRR R KKK KKK KRR KRR KRR K KRR KRR KRR KK KKKk KKk k%
NO CcoD COoD 7ZCOD decrease

' (after setting 24 hr)

XEKEKEEEKK KKK KK KKK KKK KKK KKK KKK KR KKK KKK K RKKRRK KRR KKK KKK KKKk %

i 413.60 255.06 38.33

2 9898.70 242.97 56.51

3 406.64 - 302.54 26.15

4 630,52 5 65.74

o ' 47 .31

) 62.04

7 38.84

8 36.595

9 41.%54

10 30.79

1.1 27 . 51

2 28. 50

13 34.70

i4 & 27.92
: 15 45 : 30.09
(S S22 22202228 "2 KRR YRR K KRR KA KA RR KR KK K%
Average 491 35.76 ;
AXRRERRERKEKRRRKKXK AEXRERKRKRKRKKKK KR XKk X

qugingningins
AN TUNM NN Y
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VITA

Miss Pitsémai Rummavas - was born at Ayudhaya on

Febuary 28, 1968. She was €

from Chulalongkorn

AU INENTNEINS
C AWAMNIUNRINGIAY
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