: - 50IL M.ECHANIC.:S LABORATORY
_ COMPACTION TEST
S(;“ satmple Test No. /
) Date. 4o somsre 1965
B S Tosted by lVR.PUWEﬂ TRMON G IR
Locohon Kons. RACHASRIMA: Type Test gju;m@mmd_mpe]‘ﬂ;m_merhod
_ : n.
-___Borunq ‘No. . % Mold * volume Sbitdd.  @wm - !
'."llSample No. : - :w"éig'hi A0:5.40 gm,
‘.:Specn‘lc qravlty Gg == o be> RAMFEE"V@-Q{GHT 55 HS.S
. o NUMBER €F LAYER . 3
o DENSITY “NUNRER OF TAMANG FE«%ACH-,-;“W. 24
.Dntarmmahon No. , I L2 3 4 5 ’/w\
| ‘Weight mold + compacted soil 9 400500 | 390 00 3%6} o) | das5 39?8‘
Weight mold ~ g | L6d3-40 O{QAQ«J\@ dOR A AOADJO | A0 2- 40|l A
[ Weight"compacted_soil | 169780 /809-10| /7/.80| 199,80 | 6 20| w0
- | Wet density- g/cc| 2SI 1) 890 14 0% L 80| pFAG | 934
| Dey density, & ¢ g/ce Iub'{f’) 833 | e 1993 | 1 6dd | ASHO
Void: ratio e oSy | 0% 0.3 o4y | 060 1 063
Porosity ~ w % I 4a - B0 4 it Ho
WATER CONTENT
Derermlnatlon No. ‘ .

Contfainer - No. /UO,; -1 | Ml N@—/ N1 g ”"‘@rﬂ Mﬂg.'g__
"Weight container + wet soil g 8Gak | ghds 771%63/ bl 67 _"Giun‘jc," JLTON T
|| Weight ‘container + dry soil g | By 12599 b 80 yCio | $00o| /of.00
| Weight water, W, gl 19 | Sdb | b | 629 | Tejo JS’A%
Weight container g | kST fShg. 1 /eds ] s “‘5‘2_(? JOSY
Weight dry soil,Ws g | 6080 | b03) 1 8¢ | M F | b530 |FHUE
-| Water content, 4 % | L0%% | 9948 | [2.-04) i 41-593 | 45549

" REMARKS :— 8;—&“@3"*[ 5 Kcl‘:* "}fw
"N = 2 ‘4\00 C%) S ?‘('
1+
) ;l;q_bié - TQ-T Compaction Jest.
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SOIL" MECHANICS “ LABORATORY

| DEPARTMENT OF COOPERATILVE " FROMOTION ; 'ENGINEERING . DI VISION -

" COMPACTION TEST

*oll - sampla _ ' Tost No. 5 |
| | Date. ) ¥ MGVEM&E«& /785"

Mo Fran: MaMn ot o
Tostad by —AMUTHER T MAMETAIRUS -

L'élcar_'gor'l,""“ | o : Typa Tost 2ry prepardlion and vepeliTive. meth
. : : IR am@

',_'Bdﬂr’,iqq‘ff‘{o'. : & : . Mold . volume
So:mAp_{a, .No. ~ ' - - : " woight d0d8 49 gf’w‘ .

" Ispacific gravity, 83 = 257 ' Ranmer : weight 55 Bs.
' B NOMBER_OR LAYER 3 3
CpENSITY  NUMBRR 6F TAUPING PERBACK LAyeRs A
:‘Dafolrminqri_'on No. | _ . \ 201y ‘ 4 o 6
Weight” mold + compaciod sofl g | 2740e0| 886 b 3865 | %068 | 364/
"Weight  mold™ - g 6@\9;)_? mﬁ\!).,;ﬁ' A4 | 400G | d020.49
Weight “compacted soilt W - g | /e | [398-)) [833-H | 13403 | fees-Y/
‘Wot donsity V- gsec ()34 | f961 M 1) 830 | 1693
Oy donsity, ¥d L gk | fSqs | MBI Mooy | [ Yo 1[50
Vold: rotio e _ 0o% 0S7 o6 | D36 078
Parosity noo 39 a9 38 #3 'y
WATER CONTENT . '
Datarmination Na. ' | , i N
‘Container’ No., © - 3 Mﬂ?;"al_ M{L"i wg..:/' w/—& ﬁ-_’?d:—l. '{
"Weigh! container -+ wet  soil 9 | $53/ 396/ 6L | oo | fp 20
Weight 'contq'iner - dry soil g | po-30| 208 | K700 $h 609 900
Woight water, Wy .- gl %of .00 97«% 79/ [l-00 ,
"Mzigh'r container g |./6-69 l/-@)/ L4 /()MAY 0:30
“Waight dry soil, Ws: g | Wb | 57L0 | hipdO | b)Y | 8E-90
tWater- contont, 4 . % | hds IS0 | 119 LA o [ 4% N
HMRKS™ e G, Ll R
o - ° Ay W
Gy S

Mme_€_ xioo ()
0 o *A

Table. 10 2 Comgaciion Jest
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SOIl MECHANICS " LABORATORY

. DEPARTMENT OF COOPERATINE ~ PROMOTLON, ENGINEERING . O VI SION -

‘WATER CONTENT OF SOIL

Saif - sample ' . Test No, ___ e
| Date. o8 Beshbun. [78Y

B e SuIHEP. SANOMGITHUAELK:
e Tested by —gQL .‘?\‘)riﬂw. }O}JO&.,M%};{S‘GM

FONG. | RACHASRINA.

location

Boring No. -

So_mble JNo.

FU@I > oy ,N@gj‘ ﬂ/@u»&.,

- /Spacific  gravity, Ga

" WATER CONTENT | T Wy o
l Detormination No. ' e D! ' {1 A - A
T Container No. o A=l A~d | B B4 | c-/ | G ,
"'_Wciq'hi containar + wet soil g | B0 | 004 | €90 | (60100 9000 '}62-3?1
Weight container + dry soil gl bhoy | 2ho | ebo 89'90: 9200 | do.vyg
Waight woter, W g | 85 .| [e89 ./D‘é,’ﬁ Taies | IAee | {130
Waight container a | /8o Ip9s | 1530 | (bgo Ree | /09
1 Woight dry sil, Ws g #9295 | sty | koY | 3o | Ipde. Hebo
Waotaer con.tent, W : -~ % | kA9 | Se | 1943 /bid‘_d__ﬁo_ﬁ_, /¢l
— — — —
WATER CONTENT _ Now
A inai‘minu.ﬂon No. . / i d
.| "Containor No. T bl DA
‘| 'Weight container -+ wet  soll a 1690 | 9940
L—_Wcith ‘container + dry joil’ g | f6dro | 0466
| ‘Waight waler, We o gl Ao | feo ’
Weight container . 9| fftho {3
Waight dey soil,Ws g | 400 |5
TWator- contant, W .. % | /wt | 1850 i
| REMARKS '~ wioud w02 2 TesTpil 1~ . |

o W= L CaITES 17287+ 1852 ) = 15T (%)
~o. 3, wok : TesT pif z . | .
. W = 4-1— (61 7+ 1581+ 14.8T+/550 Y= 1835 ¢0)

IQMHC—:=,1Q”Z Mgkj r-. content ot soil
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'&Hﬂ 135 Suitability or soil. for bhanking and foundation

—

P
[;vn— Suitability ) Dry ) ?e?m?—— Sui%&bili- %djustment
L . . Compaction density [ ability Ly for for perme-
pal for banking (t/m]) cm/sec, foundation ability
‘v Very good N Gaod 7.00 W - Cut oif
used for pervious by tractor, rubber i 16 > 19 Good wall re-
zone of hank or dam | tired roller, rteel T Quired
wheel roller
Good ‘Good 134 ~ ) Cut off
used 'for parvious by tractor, rubber i 00 > 107" Good wall re-
zone of bank or dam | tired roller, steel ) . quired
: wheel roller
Faix - Good. Toe trench
nqt s0 suitable as by close management, by| 1.92 % 107} Good requi red "
impervious zone, but |rubber tired roller, 2.16 LT needless
used -for impervious sheeps food rolley etc,
vore or blanket ’
Barely fair Fair 1075 Good Gand
used Ffor impervious by rubber tired roller,| l.84 A A 10-" | hesdiess
core sheeps foot roller 2.08 -
Very good . Good 1.76 v Upstream
used for pervious by tractor é 08 > 107} Good blanket,
zone with slope pro~ - toe drain
tection . or drain
waell re- -
. aulred
Fair Good L.60 ~ , Good-noor Unsiream
used for gentle slo- [by tracror 192 > 10" according blankerc,
pe banking ) their den-| koe drain
. sity or drain
‘ N well re-

gquirad

‘Barely Ffair Good _ Good-poor | Upstrazam
not so suitable for |careful operation re-— 1,72 ™ Lo~ according Slanket,
impesvious zone,used [aquired. 2.00 10 their den~{ toe drain
for ibpervigus core |by rubber tired roller, sity - | or drain
or bank sheeps foot roller well re-

' . quirad

darely tfair Fair
usad for impervious by shaeps foot rollar, | 1,68 10~* Good~poor | Nesedless
core of flood pro- rubber tired roller 2.00 107?
tection bank

?oor Gaod. - poor Yery poor To2 drain
usgd on proper carerul aperation is 1.52 ~ 1o”? i? d?nqer " aewd-
adjusement important. 1.92 A 107" of ligue less

' by rubber rired roller, faction
siteeps foot roller

Barely fair Fair - good 1.52 % 1gs | Goovd-poor | Needless E
used for ilmpervious by sheeos foot roller, 1.9z A 1o~?
core or blanket rubber tired roller
Unsuitable for Fair - poor 1.28 ~ 07" | Fair-poor § oo
banking materials by sheeps foot roller L.560 L T in danger o )

large set-
tlement
Poor Poor - unsuitable
used for core in hy- [by sheeps fooC roller | 1.2 107" Poor Needless
draulic Fill but un- }.52 v o1g”?
suitable for roll £ill
Fair for gentle Fajir + poor L.20 ~ 107° | iir—ncor | Sweedless
slope, used for thin | by sheeps foot roller L.68 v 1g~° N
core, blanket - . -
> . —
%§sultauLe for bank- ] 'oor - unsuitable .04 Lﬂ_d Very poor | deedless
- lng macerials by sheeps foor roller 1.60 v L0
Can't use for cons- Practically imoossible - - Eg?'%oaif -
truction materials &ation ]
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ihH@ 14 : L : ) o »

pamage caused by ‘salt on rice growth

Salt conceéntration and rice growth

. L E . ‘| Wweight ratio | Weight ratio Cga i i
o H t . S| veld S > « Weight of
cnlorine ?lqn zOf Pillering | 6f unhulled | of unhulled .13 : Of
rice . . o Ny straw (g)
{pom) {cm) | (number) rice. = (%) rice (%)
_ | . , !
-0 80.9 | 2L.0 | ° 53.5 7. 100 59.3
100 . 82.6 19.5 152.0 97. ' 59.0
300 1.4 | 19,5 | . a7.0 R 59.0 |
. - t
500 -78.1 - 21.5 47.5 .. 88 55.0°
1,000 79.9 20.5 a6.5 | - 86 | - 6.0
2.000 77.5 22.0 3.0 67 ' 49.0
3,000 wither : ~. ' - . - I -
5,000 | wither - : - = -
_1bbha1
' " Temporary salt injury in each growing period
N A - ’ . :
- s Nursery period =~ =~ [ Yield ratio (%)
sncentratlion - -
SE-Macl Germination | Height after] in trans- N _ in boot-
. : : . After . .
. ratio -1 30 days (cm} | planting . ing peric
{ppm) ' (%) bime setting
0 100 - 13.0 . 100 .- 100 106
1,000 100 T 13.0 54 109 112
2,500 100 13.0 34 79 100
Ss,000 7 | w00 12.0 0 9 106
7,500 - . go. | - 9.5 0 0 67
10,000 SR 3.0 - 0 0 57
15,000 0 - 0 0 27
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DR R

st
s

?f
:
ig

e,

................ U S D
1.PH Value o 6 7 -6 6
Q;Elec;fical Céuductivity . 110 1!150 1,200 3,200
3,Total Hardness (as GaGOB)' 45 23 235 278
4Mg't ion 10.8 5.4 56.4 2%
5.6a" fon i) 0 0 71.8
6.Na’ ion : 2 24 86 218
7840 0.85 14.6 16.2 31.5

ITEMS E ¥ c I
1.PH Value 6 6 o 6
Z.Flectrical Conductivity 3,300 60 60 60
j.Total Hardness {as GaCO3) 580 30 25 20
Gt {on g 95 7.2 4.8
5.6a ¥ ion 4.5 0 0 0
6.Na" fon _ - 206 1 1 2
7.5AR 22.4 0.53 0.58 0.63

Table-16 Report. af woter onalysis
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Table -17-1

: REPORT OF WATER ANALYSIS
BY PHYSICAL AND CHEMICAL EXAMINATIONS -

Sampling date

October 24,1985

Sampling place

Existing Reservolr

Sample name

A

ANALYSBIS RESULT (8)

Item

\

Sample name

A

1. Appeasrance

Little White Mud

2. Colour o
. 3. Odour "
4. Turbidity i
5, PH valuc j(,
6. Electrical conduclivity 110
at 20°C, micromhosfcm

7, Total solids {ppm) 213
8. Suspended solids (ppm) 167
%. Dissolved solids ~ (ppm) 46
10. Tolal bardness {ppm ns CaCo,) 45
1 1. Temporary hardaess {ppm as CaCo,) 45
12. Permanent hardness {ppm as; CaCo3) (1
13. M—Alkalinity (ppm a5 CaCay) 62
14. P—A.lkalinily {ppm ‘as CaCoy) 0
15. Residual—Alkalinity {ppm as CaCo,) 0
16. Chloridés loa (ppra as C17) )

17. Sullfates lon

(ppm as 804'.'2)

18, Phosphates Jon

{ppm. as l’Cl'4 ’3)

19. Mitrates fon

{ppm as NO 3")

Detection

20. Nitrites lon {ppm as NDZ") Detection

21, Ammonium lon (ppm as NH{}') None

22, Silica {ppm &s Sloz)

23. Total tron tppm} 1.5

4. Total Manganese (ppm}

25. Residual Chlerine {ppim) s

26._COD-Mn 4 .
REMARKS, LCABORATORY MANAQER
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REPORT OF WATER ANALYSIS

Table -17-2

BY PHYSICAL AND CHEMICAL EXAMINATIONS

J

Snmp]{ﬂg date

Sampling place

{_Sample pame

October,1985
NO.]l TEST PI'T
B

ANALYBIS RESULT (8)

Sample name

Item B
|, Appearance Little White Mud
2, Colour 01
F—; Odour -
4. Turbidily g1
_#—5_, PH value 7
&. Electrical conductivity 1,150
at 20°C, micrombos/cm
7. Total solids (ppm) 1,685
$. Suspended solids {ppm) al
9, Dissolved solids _ {ppm) 1,614
10. Total bardness (ppm ai CaCo 3) 23
11 Tcm.p'urary B_nrdncss {ppm as C‘aCo'l). 23
1. Permanent hardness (ppm as CaCoJ) 0
13, M—Alkalinity {ppm as CaCoy) ° 1,300
14. P~ Atkalinity {ppm 25 CaCo ) f
15, RcsiduaE—wA]kalinﬂy {ppim as CaCo,) a
16. Chtorides fon (ppra as Cl17) cq
17. Sullates lon (ppm as 304—2, o
18. Phosphates fon (ppmy as POd'"j)
19. Nitrales fon {ppm 85 NO 3;) None

20. Mitrites foa -

(ppm a5 NO, ™)

Deteckion

1. Ammonium lon (ppm as NH4+) None
22. Silica {ppm as Siozl
2}, Total Iren- (ppm} 25
24, Total Manganese (ppm)
|25 Residual Chlorins {ppm) 0. .-

20, COD-Hn

AEMARKS,

,A}ab;iimaffmﬁ
il L. T ey

ki

AGER
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REPORT OF WATER ANALYSIS

Takle -17-3 BY PHYSICAL AND CHEMICAL EXAMINATIONS

Sempling date

October,1985

Sampling place

NO.2 TEST PIT

Sample name

Cc

ANALYBIS RESULT (8)

\ Sample name
Item :

o

1. Appearance

Little White Mud

2. Colour or
3. Odour -
-4, Turbidity 17
5. PH value 6
6. Electrical conductivity 1,200

at 20°C, micromhos/om .
1. Total solids (ﬁpm) 781
8. Suspended solids (ppm) 135
9. Dissolved solids {(ppm} GhLb
{0. Total hardness (ppm as CaCoy) 235
I1. Temporary hardoess . (ppm as CaCoy) 235
12. Permanent hardness (ppm 25 CaCoy) 0
13, M—Alkalinity (ppm 25 CaCo ) 296
14. P Alkalinity {ppm as CaCa ) 0
15. Rcsidual—A[kalinily {ppm 15 CaCo,) 0
16. .Chlnrides lon (ppiw as CI ) 162
17. Sulfates lon (ppm as S0, )
18, Phosphates fon {ppm as POE‘.—:")

" 19. Mitrates lon {ppm a5 NO {I*) None
20. Nitrites fon (ppm:as _Noé") None
21. Ammonium lon {ppm as 'Nli_ﬁ“) None
22. Silica {ppm &5 Sio,)

23, Total Iron {ppm) 1
24. Totsl Maﬁgﬁncsc (ppm)

. 25. Rc-i'iduﬁl ‘Chlorioe _lppn) g

26._COD-Mn

REMARKS.

e Canoue,
/:_-/!,,f\'l‘l_QRAT_QRY M} AGER
i LT YIS

W
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Table -1 24

_ REPORT OF WATER ANALYSIS
BY PHYSICAL AND CHEMICAL EXAMINATIONS

remm (]

Sampling date

October 24,1985

Districk public office

Sampling place

Sample name

D

ANALYSBIS RESULT (8)

Sample name

e Sample

D

{. Appearance

Littile Brown Mud

2. Colour

0
;Aiodmlr -
4. Turbidity - I
$. P value £
6. Electrical conductivity 2 900
al 20'C, micrombosfem y .
7. Total solids (ppm) 1,708
3. Suspended solids {ppm) 211
9. Dissolved solids Cppm) 1,497
10. Total hacdness {ppw a5 CaCo,) 278
li, Temporary h_ardn.tss (ppm as .(;aC0,3.) 278
12, Permanent i;ardncss (pbm_as CaCo 3! 0
13. M—Alkalinity (pp.m as CaCo]) 599
14. P—'-Alkalini.ly {ppm ﬁs CuCu—j) 0
15. Rcsidﬁal-!\lkalinily (ppm as CaCo,) 0
16, Chlorides lon (ppra as Cl7) 661
| 17. Sulfates lon (ppm 15 50,74
18. Phosphates Ton {(ppm as P04 ”‘3)
19, Nitrates fon {ppin as NO 3;) None
20. Nitrites lon {ppm as NOZ—)- None
., Ammpnivm Ton {ppm as NII;4+) ] None
i Sitica Appni as 3502) ’
3. Tolal fron {ppm} 10.5
4, Total Mangonese (ppm}.
15, Residual Chiorine (p.pm}_

26. COD-Mp

REMARKS,
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Table -17-5

REPORT OF WATER ANALYSIS
BY PHYSICAL AND CHEMICAL EXAMINATIONS

Sampling date

October 22» L1985

Sampling place

Daep_Well Qf..

Sample name

E

Un Semaki _Hospital

ANALYSIS RESULT (8)

. Sample name
ltem \ :

'E
1. Agpearonce Little White Mud
2. Colour or
3. Odour -
4. Turbidity 31
"5, PH value g
6. Blectrical conduclivity 1300
at 20°C, micromhos/cm _
7, Total solids {ppm} 2,072
8. Suspended solids (pbm) 14
9. Dissofved solids {ppm) 2,058
10, Toial hardness {ppm as CaCo,) '580 :
11, Temporary h;\tdﬁcSS {ppm as CéCo 1) 580
12, Permanént Ihardncss (ppm as CaCo 1} 0
13. M—Alxalinity (ppm .as CaCo,) . 374
14. P—Alkalinily {ppr as Cncaa) 0
15. Residual—Alkalinity (ppm a3 'CaCo 4} n
15. C.ﬁlo'ridts fon (ppra as C17) 11
17. Sulfates Ton {ppm =% 804_2) o
18. Phesphaies lon {ppm as P(l‘l—a')
19. Nitrates fon’ {ppm as ND_S'I_} None
20. Nitites lon (ppm a3 NO,T) None
“2t, Ammonium lon (pEm a3 Nl{4+) None

22, Silita Ippm-: as Si?ji
23, Total fron . (ppin) 1
24, nTc.pla.l Manganese {ppm)

25, Residual Chlorive (ppm)

~26, COD-Mn.

" REMARKS.

e

P
by 1)

SO I O

f bl
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REPORT OF WATER ANALYSIS

“Table <1 7-6 BY PHYSICAL AND CHEMICAL EXAMINATIONS

e

October 30,1985

Sempling dale .
Pttt

Samp}ing ploce

Chakaya River Point A

F

ANALYBIS RESULT (8)

‘\\\\ Sample name

ltem . . r

1. Appearaice Little Brown Mud
2. Eolour Ot

3. Odonr. -

4. Turbiduly 1

5. PH value 6

6. Eleclyical conductivity &0

at 20°C, micromhos/em

l;'a'_ Total solids . (ppm} ' 140

$. Suspended solids tppm) 69
9. Dissolved solids (ppm} e 71
10, Total hardaess Appm os CaCay) 30

' t1. Temporary hardness (ppin as CaCoq) 30
12. Permanent hardness (p;ﬁm as CaCo 3) D
13. M—Alkalinity ,  {ppm as CaCogy) ) 34
14. P— Alkalinity {ppm as CaCo ) 0
15. Residueal—Alkaliniry (ppm as CaCa,)

I6. Chiorides Ton (opm as C1T) ,
17, Sulfates lon (ppm as 0,4
13. Phosphates Jon “{ppm .as PO4-—"3)

I___l_?;N'iua!cs Ton (ppm as NO 3“;). Rone
20, Nitsites fon (ppun as NO,™) None
1], Ammonivm Ion {ppm a3 NH4+) None
22, Silica tppm as Slo,,) '

13 Total Iron {ppm) - 1.25

__24. Total Manganese (ppm)

15, Residual Chlorine {ppm)
6. COD-Mn

REMARKS,

[

< ,’ SR B 1‘
/ LANORATORY: M N
P T I
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Table -1/-7

REPORT OF WATI‘R ANALYS!S

BY PHYSICAL AND CHEMICAL BEXAMINATIONS

Sampling datc.

Qetoher 29,1985

Sampling place

Sample name

Chakaras River Paint B
G .

ANALYSIS RESULT (8)

Item

Sample name

1. Appcarance

_ Colour

. Odour

4. Turbidily

gl'

5. PH value

6. Electrical conductivity

at 20°C, wicromhos/cm

G :
Little Brown Mud :
0!

7. Tolal sclids (ppr} 115

&, Suspénded solids (ppm) 57

9. Dissoived solids . {ppm) 58

10, Total bardness (ppm as CaCoy) 25

1, Tcmpor_é.ry ‘hardness (pprﬁ as CaCo 4} 25

[2. Permanent hardness (ppm as CaCay) ()

13. M—Alkalinity " {ppm a3 CaCo ) 10

14, P—Alkalinity (ppm ns_CaCo3) 0

13. Residunl—Alkalinity {ppm a1 CaCoy) 0

16. Chlarides Jon (ppm as Ct ) 4

17. Sulfatcs lon (ppm as'SD,,—z)

18." Phasphates lon {ppm as'PO_i _3)

19, Nitrates fon (ppm as NO ;) None
20, -Nilrites [on (pﬁm_ s NO, ) None
21, Ammonivm lon (ppm a3 NH4+) None

22. Silica- {ppm as Slo,)

23. Total tron {ppm) 5

24, Total Mhnganésc {ppm) "

25. Residual Chlorioe {ppm}

" 26. COD-Mn’

REMARKS.

A AGER

'{f\nom’rqn‘ M

*""‘}-ﬁ o ity 3
K'- ?&' :;:L : (l'-\]'
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REPORT OF WATER ANALYSIS

Table -1 /-8 BY PHYSICAL AND CHEMICAL EXAMINATIONS

P ] P
gampling dale

chnhar'3031985.

] Sampling place

Chakara River_ nnder the Rridge

_Ea__m_p_lc name

H

ANALYSIS RESULT (8)

Iteo

Samplc name

H

I, Appeatance

Little Brown Mud

I
2, Colour 0r
3. Ddour: -
4. Turﬁidily 11!
5. Pi value 6
6. Elcctri.ca! conductivity o

nt QG'C. micmin'hoslcm

1, Tortal solidg' (ppm} TS

8. Suspended solids {ppm} R °

9. Dissalved solids (ppm) 78
{0, Toiul bardness {ppm as CaCoy) 20
il Tcmp.orn:.y- l-.mrdncss. {ppm as CaCoq) 20
12, Pc'gmaﬁcnl hardness (ppm as CaCoj) 0
13. M-—-f:\lkalinity (ppm as CaCa j) 39
14. P—-.A’lkdlinity {ppm as CaCo 4} 0
15. Residunl—Alkatinity (ppm as CaCo,) a
16. Chlorides fon (ppm’ as C17) .
7. Sulfates lon {ppm as 505'—;} N
18. Phosphates lon (bpm as P04"3¥

19. Nitrates lon (ppm as NQ 3;) None
20. Nitrites lon (ppm as NO, ™) Hone
1. Ammonium ton {ppm n's‘NH‘i'{‘} None
22. Silica {ppm as Sioz)

1). Total Iron {ppm) 1.25
24, Tolal M’anga_ncsc (ppm)

5. Residual Chlorioe {ppm) 0

26, COD-tn

3 /a‘ B

REMARKS,

LT 'A'
L‘BORATORY‘
N TR ]

T
Eodtdmhd
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Table 2.7  LIST OF LABOUR WAGES

(as Nokorn Ratchasima)

Padium (5}dw)

No. Itenm
1. Commom 1abour - 70
2. Foreman, eafthIWOrk 180
3. Foreman,'conCrete work 218
4, Foreman, other civil work 215
5. Foreman, mechanical work 215
6. Foreman, E1ectrica] work 215
7. Foreman, steel work 180
8. Technician, Capenter 180
9. Technician, Electrician 180
10. Technician, steel worker 180
11. Techinician, form worker 180
12. Technician; concrete worker 180
.13. Technician, mechanical 180
14, Technician, méson 180
15. . Operator, bulldozer 180
16. Operator, backhoe 180
i7. Operator, 1dader TBU
18. Operator, tamping roller 180
19. Operator, other light equipment 145
20. Driver, dump truck 145
21. Driver, truck 145
22. 120

Driver, light vehicles
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Table 28  LIST: OF MATERIAL COST

[t e m Unit Unit Cost ()
“Portland cement o t 90
_Concrete adiixture, AE & others kg 45
Reinforcing steel bar, deformed, SD 30 t 9,800
Reinforcing steel bar, round, SR 24 t 9,800
Wire for_binding reinforcing steel bar,$180mm| t 14,000
Aggregate for concrete, coarse (gravel) ‘m® 220
- Aggregate for concrete, fine (sand) m? 150
Laterite m? 140
Wooden material for wooden form, soft wood m? 7,000
Wooden material for house, hard wood m3 13,500
Metal form . m? 460
Reinforced «concrete pipe ¢150 mm (L=1.0m) I 80
_Refnforced concrete pipe ¢200mm { " ) m 95
Reinforced concrete pipe ¢300 mm (" ) m 160
Reinforced concrete pipe ¢400 mm { * ) m 245
Reinforced concrete pipe 500 mm ( " ) m 300
‘Reinforced concrete pipe ¢600 mm { " ) m 350
‘Reinforced concrete pipe ¢800 wm ( " ) m 600
Reinforced concrete pipe ¢1,000 mm ( " ) m 840
" Reinforced concrete pipe ¢1,200 mm { " ) m 1,200
Reinforced concrete pipe ¢1,500 mm ( " ) m 2,200
Structure steel t 10,500
Nail t 12,500
Water-stop, PVC, 230 x 6 mm m 160
Water-stop, PVC, 300 x 7 mm m 225
PVC pipe, ¢20 mm x 4.0 m class 8.5 pec. 36
not for high pressior
PVC pipe, ¢25 mm | " 48
PVC pipe, ¢30 mm " 60
PVC pipe, ¢40'mm. - 78
PYC pipe, $50 mm ! 125
PVC pipe, ¢75 mm ! 262
PVC pipe, ¢100 mm ! 430
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LIST OF MATERIAL COST

Electric power

Th——
No. It em Unit Unit Cost (B) |
T — ' s
33. ;PVC:pjpe, ¢150.mm pec - 920 ‘
34. | PVC pipe, 4200 mm ! 1,720 y
35. | PYC pipe, $300 mn x 3,360 |
36. | Sod | w 20
37. | ‘Fence mech wire “m? 58 ‘
38. | Fuel, diesel oil 1it 6.9 |
39. -Fue],'gaSO]ihe, regular " ; ;'11.0 '
40. | Stone for masonry work m3 -210 i
41.| Elastic filler 0.02 x 1.20 x 2.40 m pe 1,730 |
42. | Elastic filler 0.01 x 1.20 x 2.40 m !' 1920 J
43, | Steel pipe L=6.0m ¢1/2" (BS-S) n 65 |
44, | Steel pipe L=6.0m ¢3/4" ( ") gy 70
45. | Steel pipe L=6.0m ¢1" ( ") " 100
46. | Steel pipe L=6.0m o1 1/4( ") " 135
47. | Steel pipe L=6.0m ¢i 172( ") " 160
48, | Steel pipe L=6.0m ¢2" ( ") " 194
49. | Steel pipe L=6.0m ¢2 172 ( ") v 262
50. | Steel pipe L=6.0m 3" ( " ). " 386
51.| Steel pipe L=6.0m ¢4" ( ") " 540
- 52, | Steel pipe L=6.0m ¢5" ( ) " 1,025
53.| Steel pipe L=6.0m 6" ( ") v 1,160
§4. 1 Welding bar ¢2.6 mm kg 23
55, | “Welding bar $3.2 mm kg 23
~ 56. | MWelding bar ¢4.0 mm. kg 23
57.. | K 2.8
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Table 29 LIST OF UNIT COST BY MANPOWER

w. . ltem . Unit Unit Cost
M- 1 © Excavation by manpower _
Sand - m3 16.8
" Common soil. - m 28.0
Gravel . m? .38.5
—QE-Z Hauling by manpower
L=20m W 15.4
L=40m =~ = ' m3 20.3
L=60m _ m3 23.8
L=80m : m?3 28.0
L =100 m m? 29.4
L=120m ; | m* 30.1
MP-3 Compacting -
MP-3-1 Compacting by manpower m? 19.6
Wp-3-2- ~ Compacting by compactor & m* . 14.8
MP-4 Smoothing of face m? 1.4

Excavated or filled up

MP-5 -Concrete

MP-5-1  Plain concrete m? 997.8
MP-5-2 Reinforced concrete m3 ~1,080.8
MP-5-3 Lean concrete m?3 834.9
MP-5-4 Lining concrete _ m? 1,119.6
MP-6  Mortar (C:S = 1:3) m? 961.9
MP-7  Wooden form of concrete m2 326.0
MP-8  Processing and assembling of ton 12,041.0

: reinforcing steel bar '

MP-9 Sod facing m? 44.8
Wp-10 wdoden(scaffolding o 1401

P11 Drainage by pump day 332.3
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Table 30 LIST OF UNIT COST BY USING CONSTRUCTION EQUIPMENTS

Unit

Unit Cost

No. Item
R (Baht)
EQ—1 Excavat1on by Bulldozer (11 ton) |
Sand - - m? 14.6
Common 501] ‘ m? 17.1
Gravel and weathered rock m?. 20,5
£Q-2 ~ Excavation by Bu]ldozer (21 ton) - _
Sand- - m? 13.3
Common so0il - | m3 15.5
Grave! and weathered rock m? r.f17.0 :
£Q-3 ExcaVat1on by Backhoe Shovel{0.35 m?)
Sand | 3 16.6
Common $0i1 3 17.7
Gravel and weathered rock 3 22.1
EQ-4 Excavation by Backho Shovel (0.7 m?) . B
Sand. | 3 14.2
Common 501l 3 15.2
Gravel and weathered rock - 3 19.0
EQ-5 Excavation by Backhoeeéhove] (1.2 m*) _ _
Sand 3 15.2
Common $011 m? 16.2
Gravel and weathered rock m* 20,2
EQ-6 Loading by Tractor Shovel
- " Sand. " : 13.9
_ Common,sbi] | m? 15.2
| ' Gravel ‘and weathered rock m3 16.7
Q-7 ”'Hau11ng by Dump Truck (8 ton) -
| ~Sand o m* . 0.0074L+15.5
Common - 5011 m3 0.0070L+14.6
Gravel and weathered rock 3, 0.0083L+17.3
EQ;S - 'Hau11ng by Dump Truck (11 ton) _
R Sand m*  0.0070L+14.8
Common 5011 : _ m’ 0.0066L+13.9
Grave] ‘and weathered rock o 0.0079L+16.5
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LIST OF UNIT COST BY USING CONSTRUCTION EQUIPMENTS

No. . ILtem Unit Unit Cost
' S o - . (Baht)
—Ed;g | : Spreading by Bulldozer (11 ton)
Sand - m? 9.1
Common soil . m? 9.1
Grave] and.Weathered rock : md 9
FE6:10 CONp&Ct]OH by Tire Roller m3’ 3.9
| ST .20t SR
-1 Compaction by Vibration Roller 3 13.6
(3 - 51t)
Eg-12 Compaction by Bulldozer md 6.8

(11 ton)
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 Table 31 BB MM - B %K

Wil |

Sluice gate (stéel})f
BxH = 1,500 1,500

xﬁyFmQ%L&@%
HBERE8G.

- EHSREAHY,

dsat
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Fig 2 Rainfall distribution

Thatland. (Ref.29)
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