Monitoring Results

for

Phoenix Pulp and Paper Mill

(5INANNTZAY)

Conducted by
Engineering Technical
Service Center
Faculty of Engineering

Khon Kaen University

June 2022



Monitoring Results on June 2022

Phoenix Pulp and Paper Mill
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WU UANIINAARUNITIAINTINAWINADU AMYIFINTINAIANT UNTINYIREVOUAY

ANUAIDE

va 4

KA1

Tuliudeee 7 uaz 14 fguiey 2565
WNIATIE 7 Aguieu 83 7 nINIAN 2565
ada ¢ A

WIATIZA 13799 1-1

HAN1TIATIZE M99 1-2 kg AN9199 1-3

v v v

M3 1-1 TFIenendviinanmiiuazding

Dissolved Oxygen (DO)
Biochemical Oxygen Demand (BOD)
Chemical Oxygen Demand (COD)
Dissolved Solids (TDS)

Suspended Solids (TSS)

Total Coliform Bacteria (TCB)
Fecal Coliform Bacteria (FCB)
Trihalomethanes (THMs)
Phenol

Grease & Oil

Turbidity

Total Phosphorus
Ammonia-Nitrogen
Total Hardness
Non-Carbonate Hardness
Nitrate-Nitrogen (NO5-N)
Lead (Pb)

Cadmium (Cd)

Zinc (Zn)

Iron (Fe)

Manganese

Cyanide (CN")
Ammonium (NH,;")
Chromium hexavalent (Cr®*)
Arsenic (As)

Cobalt (Co)

Nickel (Ni)

Mercury (Hg)

Fluoride (F)

Sulfite (SO5%)

Chloride (C)

378N 3BNTIATIEN
Flow Flow meter
pH pH meter
Temperature Thermometer
Free Cl, Chlorine Test Kit
Electrical Conductivity Conductivity meter
Color ADMI| Weighted ordinate Method

Azide modification Method

Incubate at 20 °C for 5 day and Azide Modification

Open Reflux Standard Method

Filtration/Gravimetric Method

Filtration/Gravimetric Method

Multiple Tube Fermentation Technique

Multiple Tube Fermentation Technique

Gas Chromatography

Spectrophotometric Method

Soxhlet Extraction Method

Nephelometric Method

Stannous Chloride Method

Distillation -Titration

EDTA Titrimetric Method

EDTA Titrimetric Method

Brucine Method

In-house Method / Flame AAS  Based on Standard Method
In-house Method / Flame AAS  Based on Standard Method
In-house Method / Flame AAS  Based on Standard Method
In-house Method Flame AAS

In-house Method Flame AAS

In-house Method based on APHA, AWWA, WEF (2005),4500 CN" E.
APHA, AWWA, WEF 21°' ED. 2005, (4500-NH; C).

APHA, AWWA, WEF (2005), (3500 Cr-B).

In-house Method based on APHA, AWWA 3030E, 2005.
In-house Method based on APHA, AWWA 3030E, 2005.
In-house Method based on APHA, AWWA 3030E, 2005.
In-house Method based on APHA, AWWA 3030E, 2005.
APHA, AWWA, WEF (2005), 4500 F" D.

APHA, AWWA, WEF (2005), 4500 SO5° B.

Mercuric Nitrate Method




MM 1-2 HAIATIEVAMAINLE

v v
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2N o TuR 7 Aguieu 2565

. o . Temperature Conductivity DO BOD COD TDS TSS

ANUAIDEN ANYULNNIBAIN pH

' (°0) (uS/cm) (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L)
Liudeannistssnu KK : : - - . . . . .
2 thiikunstidaudannlsany KK : - - . . } . . _
3fqumenfwﬁa°uaqimmﬁ : ; - _ . . . . .
4 hulannouslusianniy fidnageu qu fnznaudima 5.94 315 1231 2.1 6.0 48.6 346 267
5.helaavasiulusiannsu fidmdos qu dnznowdnies 6.59 33.4 670 6.8 20 35.7 502 | 169
6.nanatslan fidwdos qu dnznowdnies 6.93 315 693 <2.0 25 35.5 504 9%
71?3@13’1 fidwdosgou Yudntes Inznawaniley 7.22 30.6 203.4 5.4 1.9 224 134 11
g.dnimesraufistndilan 200 u. fidwdesgou Yuidnies fngnewdnilos 7.12 314 203.1 5.9 18 214 154 1
9 dmimemdwinundilan 200 . fidwdosgou Yudntes Inznawaniley 7.23 31.4 205.2 5.6 23 224 134 10
105miwemdsinndilan 1 n. fidwdesgou Yuidinios ngnaudmios 7.41 313 210.9 53 238 243 142 1




M50 1-3 HATIATIEVRMAINILAY

v v

W99 o TuR 14 Tgueu 2565

L 5 Flow Temperature | Conductivity | €T ADMD 1 55 | gop | cop | TkN | TDS Tss | NO, Ni
WURIRE AnEEEIEATH S (°0) (uS/cm) (mg/L) | (mg/L) | (meg/L) | (meg/L) | (meg/L) | (mg/L) | (mg/L) | (mg/L)
(m?/s) Original| at pH7.6

Ldudsainnislssny KK fidwdessou qu dngnaudvridinies 0.164 | 7.33 43.5 1,000 - - - 243 682 - 1,120 135 - -
2 s fatunsttandnanlsany K1 [ffmdesseu Ju Tnznoudniley 0.098 | 7.03 38.3 1,242 - - - <2.0 54.0 8.1 806 <10 - -
3 gnsvusiiisvedasins fdwdeswweu Yuidnisy dnznowdniley - | 734 35.4 1,191 - - 6.4 3.1 285 - 726 - - -
4. melanneurulysianniy fdwdoswou Yuidndes fnsnewdnidos | - | 595 33.4 83.4 705 | 685 | <20 | 32 | 285 - 292 90 - -
5 helaavderilusianniu fidwdes quidniles ngnowdniey - | 729 36.1 1,962 114 | 113 6.9 17 54.8 - 1,300 17 - -
6.nanalslan fdwmdeswou Yudnisy dnznowdniley - 1732 355 1,849 103 102 <2.0 1.4 51.2 - 1,214 <10 - -
7lsegui fdwdesgou Juidntes nznewdiniles - | 719 31.1 203.7 15 16 5.2 2.3 19.1 - 150 <10 | <0.20 -
8 smimosdoufaunddlan 200 . fawmdeswou Yuidnisy dnznowdniley - | 723 34.1 205.6 20 15 6.3 24 187 - 146 <10 <0.20 -
9 gnimomdwiuunddan 2008, [FAmdessou Juidniios finznawdnies - 1718 34.1 206.8 14 14 59 1.9 18.5 - 128 <10 <0.20 -
108w womdsinnnddan 1y, fFwdesgeu quidntes dnsnewdnios - 1730 34.8 210.0 13 18 48 2.2 19.5 - 146 <10 <0.20 -
11.yedunanisal 1 3id Ta AN 34.4 880 - - - - - - 526 - - 0.001
12.Uadunanisal 2 15151 Tat - | 707 34.2 737 - - - - - - 438 - - 0.001
13.Uedunansal 3 15151 Tat - | 697 30.4 853 - - - - - - 508 - - 0.001




M990 1-3 wadasiginunmLaz1ie a Jun 14 dguieu 2565 (de)

ANUAIDENS

ANWUZNINIYAIN

Grease & Oil (mg/L)

v oy

PIRINRIUATUITRLE 959U KK 1

fidmdosgou Ju Inznewaniey

4.0
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AUGUINIIMATAAIAMNTIN AMEIAINTINAEARS U Ine deveuunuy

-Engineering Technical Service Center

FIPIUNANITIATIZRAMN NI

wi:  01/03
RUDIREN U9 WAy Wan woun wwes 911in (Uvnww) flog 1 ol 99 uy 3 suanatila Sunetmes T inveuuu
Fuiiiiusoei : 7 figu1eu 2565 Fufienunanmsiiesigy - 7 NINYIAY 2565
. o . o Temperature [Conductivity| DO BOD COD TDS TSS
ANU8E19 ANWULNINILAN pH
(@) (uS/cm) (mg/L) | (mg/L) | (mg/L) (mg/L) (mg/L)
1. elannourulusanniy fidhmasou Ju fngnoudiinia 5.94 315 123.1 2.1 6.0 48.6 346 267
2. mglaanasrulusiaaniuy fidwdes qu Taznowdntes 6.59 33.4 670 6.8 2.0 35.7 502 169
3. nadilan fidwdes qu Tnznowdntes 6.93 315 693 <2.0 2.5 35.5 504 9
4. 159guiin fidwdesgou guidniles dnznowdniley 7.22 30.6 203.4 5.4 19 224 134 11
5. dniwesneadsuntdlan 200 1. | fAndesseu Juidntios fnznoudntios 7.12 31.4 203.1 5.9 1.8 214 154 11
6. Srthwesdaruundslan 200 1. | fimdesseu Juidntos Snznoudniies 7.23 314 205.2 5.6 23 22.4 134 10
7. Sathwesdaruunddan 1 nu. | fAimdesseu quidntos Snznoudniie 7.41 313 210.9 53 2.8 24.3 142 11

Fautinlasanng

Environmental Engineering Testing Laboratory, Faculty of Engineering, Khon Kaen University passed to certification of ISO/IEC 17025


env-eia1
Text Box


£ngineering Technical Service Center
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FIPIUNANITIATIZRAMN NI

i 02/03
ERUBNPLINE U3t Wilag Waw weud twwes 91rin (umwu) flog:  1avil 99 vy 3 suaneniila Sunevmes Teavouuy
Fuiiiiusoei : 14 figuney 2565 Fufienunanmsiiesigy - 7 NINYIAY 2565
Flow Color (ADMI)
qmﬁué‘f’:a&he A eaIME AT rate oH Temperature | Conductivity DO BOD COoD TKN TDS TSS NO, NI
(m/s) (°0) (uS/cm) | Original at pH 7.6 (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L)
1. ddeannnislasan kK1 fdwdesgou Ju fnzneudvridnies 0.164 | 7.33 43.5 1,000 - - - 243 682 - 1,120 135 - -
2. dhisirunsthiaudianlseu kK | Tdvdesdeu fu dnznewdniios 0.098 | 7.03 38.3 1,242 - - - <20 54.0 8.1 806 <10 - -
3. ATLUILUMVRINATING fdmdeweu Juidnies fnznowdnies - 7.34 35.4 1,191 - - 6.4 3.1 285 - 726 - - -
4. vglannaurulusiannsu fdwmdeweu Juidnies fnznowdnies - 5.95 33.4 83.4 705 685 <20 3.2 28.5 - 292 90 - -
5. vglaavasinulsaaniuy fdwmdes quidntdes fnznowdniey - 7.29 36.1 1,962 114 113 6.9 17 54.8 - 1,300 17 - -
6. na1sdalan fAwdesgou Yuidnies finsnewdntey - 732 35.5 1,849 103 102 <2.0 14 51.2 - 1,214 <10 - -
7. Tseguih fAwdesgou Yuidnies finsnewdntey - 7.19 31.1 203.7 15 16 5.2 23 19.1 - 150 <10 <0.20 -
8. Srthmesnasiiaiinalan 200 u. fdwdosdou Yuidnies Tnzneudnios - 7.23 34.1 205.6 20 15 63 24 18.7 - 146 <10 <0.20 -
9. Srthmemdshuundilan 200 1. fawdeweu Juidnies fnznowdniles - 7.18 34.1 206.8 14 14 59 1.9 185 - 128 <10 <0.20 -
10. Shwemdshuunddlan 1 nu. fdmdeweu Juidnies finznowdnies - 7.30 34.8 210.0 13 18 4.8 2.2 19.5 - 146 <10 <0.20 -
11. Yedananisal 1 1ifid Ta - 7.11 34.4 880 - - - - - - 526 - - 0.001
12. Yedananisal 2 1ifid Ta - 7.07 34.2 737 - - - - - - 438 - - 0.001
13. Yedananisal 3 1ifid Ta - 6.97 34.4 853 - - - - - - 508 - - 0.001

o ¥
Yaninlaganng

Environmental Engineering Testing Laboratory, Faculty of Engineering, Khon Kaen University passed to certification of ISO/IEC 17025
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AUGUINIMATIAAIIMINTTN AMYIAINTINAIERT U Ine deveuuny

‘Fngineering Technical Service Center

FIPIUNANITIATIZRAMN NI

wi:  03/03
RUDIREN U9 WAy Wan woun wwes 911in (Uvnww) Viog 1 1av 99 wy 3 suanaula SuneInes JmIaveuliu
Juiiiudets - 14 fgueu 2565 (si0) TUNTIHNURENTIATIEN 7 n3NYIAN 2565
ANUAIDEN ANYULNIINILAN Grease & Oil (mg/L)
Wisshunsidauaiainlsany KK1 fdmdesdou gu Tavnawdntes < 4.0

Futinlasanns

Environmental Engineering Testing Laboratory, Faculty of Engineering, Khon Kaen University passed to certification of ISO/IEC 17025
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1. BUALaLUIEINNURIRIATTIAMUUANIATFIUNTIEUNBUNN

w'\maammiﬁﬁwuﬂmmg’mmiszmaﬁwﬁa

UseLanannng

n *qy f 9 3
1. 21A15YARIUNYUNIETIRIELRIATYA | > 500 THeq 100-<500 74 < 100 Mo3uoU - -
2. 15U UMUNVNIETIRE LT TY > 200 Hag 60 -<200 %03 < 60 o3 - -
3. MONAUNY VB IAIETRIN i <250 194 50 -<250 #o9 10 -<50 %04 -
4. @01UUINITOIUBUUIA } <5,000 .2 1,000-<5,000 .2 - -
5. @0TUNLIUNE > 30 18 10-<30 @8 - - -
6. 01AN3l5ATUTINYS BANfn > 2500002 | 5000-<25,000 3.2 - - -
7. PsTinTIIYNIS Famia > 55000 1.2 | 10,000-<55,000 1.7 | 5,000-<10,000 3.2 - -
DIANITITNINUITLNANI DU ILONYY
8. AUINNTAN FIATINAUA > 2500012 | 5000-<25,000 %.2 - - -
9. Aam >200002 | 1500-<250087 | 1,000-<1,500 42 | 500 -<1,000 4.2 -
10. AnmAshaziTueImg > 2,500 1.2 500-<2,500 .2 250-<500 3.2 100-<250 .2 <100 3.2

VUGAR © * U1MTFIUNTIZUIBUUR01ATTILT9UTLE

=
NI

avgurdniassurvtosengauinden asiuil 7 naainieu 2548 UsemiAlusaiannyiunwiiaui 122 neuil 1259

Sufl 29 §unnAw 2548
< dpuni

> ... Fuly

- §elydfvun
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2. AINIZIUNTITAIVANNITISUN 81U11991N91ANTUNNUTELANUAZUISIUIA

. . ansﬁmmig'mgaqﬂmuﬂizl,mnmmgmmuqunﬁszuwﬁéﬂﬁyﬂ
WI9d3 Vel NUBNR
n *q A 9 3
1. mudunsawazang (pH) 59 59 5-9 59 59
2. U18f (BOD) un./a. 20 30 40 50 200
3. Usunawweauds (Solids)
3.1 USuadansuviuane un./a. 30 40 50 50 60
(Suspended Solids) \Juandiii
3.2 USunaumznaumniin ua./a. 0.5 0.5 0.5 0.5 - U
(Settleable Solids) ansazany
3.3 gsavaneiileianun 1n./a. 500 500 500 500 - Tuthldmy
(Total Dissolved Solids) Un#l
4. Falvla (Sulfide) un./a. 1.0 1.0 3.0 4.0 -
5. lulmsiau (Nitrogen) 1n./a. 35 35 40 40 -
Tugu 7 1@ B (TKN)
6. Yhfuuaylushy un./a. 20 20 20 20 100
(Fat, Oil and Grease)
MBI © * 3AsgIUNTITUIBTsrese s Tilssueld
fn: dsmanssnminensssamiaraunaden Hes MuuaAsTIUMUAYN MIsEUIBth7INe AT ALY UISILA

aviun 7 woeRnieu 2548 Usenielusisfinanyiuneaud 122 nounl 1259 Juil 29 Suaieu 2548

> 4N
- felydfviun
un./a. = Jaansusiodng

ua./a. = daaansneans




3. WINTFIUNAUAINUN TUUNELIRIRY

. . A y AN ' it vuagegamunsuisssnnguniwitniunistiussTew
f1AU BUALNINUI e
’ d0n Uszan 1 Uszean 2 Uszan 3 Uszan 4 Uszan 5
1 | #ndusazsa - 5 5 5 -
(Color, Odour and Taste)
2 | gaumgll (Temperature) Og 5 5 5 5' -
3 | anudunsauazeng (pH) - " 5.0-9.0 5.0-9.0 5.0-9.0 -
4 | eendauazans (DO) P20 un/a. " laiteanir 6.0 | lddesnin a0 | laddesnin 2.0 -
5 | Ulef (BOD) P80 " " TaliAu 1.5 TaiAu 2.0 TalAiu 4.0 -
6 | lanesu wuailise MPN/100 w4.
- Total Coliform P80 “ " Taivin 5,000 | adiiu 20,000 - -
- Fecal Coliform P80 « “ TaiiAiu 1,000 | ladiAiu 4,000 - -
7. | hussnlugululasiau un./a. ' guanliliiu 5.0
(NO3-N)
8 | wonludelugUlulasiau ' ' " 0.5 -
(NH3-N)
9 | #Wwea (Phenols) " " “ 0.005 -
10 | nasume (Cu) " “ “ 0.1 -
11 | dnifa (ND) " “ “ 0.1 -
12 | wwsnadla (Mn) " " " 1.0 -
13 | dnzd (zn) " " " 1.0 -
14 | Usewsavun (Total Hg) ! ! " 0.002 -
15 | waawiivy (Cd) " " " 0.005* -
16 | lasidew (Cr Hexavalent) “ ! ! 0.05** -
17 | szt (Pb) “ ' ' 0.05 -
18 | @3uy (As) " " " 0.01 -
19 | lwenlus (CN) " " " 0.005 -
20 | Audumnwssd (Radioactivity) LUALABLSE/A.
- ASsdean " " " 0.1 -
- ANS9ELUAN " " " 1.0 -
21 | assindingivwasdniviiodis un./a. 5 guanlilifu 0.05 -
paesuTImuA (Total
Ganochlorine Posticides)
22 | DDT un./a. ! “ 1.0 -
23 | oL BHC ! ! ! 0.02 -
24 | Dieldrin " " “ 0.1 -
25 | Aldrin " " " 0.1 -
26 Heptachlor, lag " " " 0.2 -
Heptachlor-epoxide
27 | Endrin " " Foansavlinulag iz -
fan:  Usmarensmsasindommiend altuil 8 (.e.2537) aaﬂmmmﬂuwszimﬁmtﬁadqLa%mas%nmﬂmmw?ﬁmmé’ammma 2535

Sosmuuninasguaunmluuaniiau




4. 11ATFIUAMUNNUILNINTVAUTENIY

o

futianunInid

Ysunainalinalgmsanisvadszniu

UIATFIUY

- Uunang FULSS
AMLdunsa-Ag 6.5-8.4 - -
ﬂuawﬁaasmaﬁwm (un/a.) < 500 500-2,100 >2,100
Al (alasBund/mu) @ 25 O <750 750-3,000 >3,000
lumsm (wn/a) <5 5-30 >30
Aaalsn (un./a.) < 250 250-710 >710
Faule (un./a.) < 340 340-960 >960
lusau wn./a.) <0.70 0.7-3.0 >3.0
8n51N139nTulaFEy (SAR) <4 4-15 >15

fiun :  Water Allocation and Maintenance Division, RID, September and October 1978, “Water Quality for Irrigation Manuals”

No. 15 and No. 17




5. 11A3FIUAIUANNITIZUIUINRINTT8Y

w5003

ANNIATZIU

1. e dunsakazeng

(pH value)

55-9.0

i 2 v o
2. ﬂquaﬂLmJﬂVlagaqﬁJlﬂVNMllﬂ

(Total Dissolved Solids: TDS)

- nsdiszuiasuvani dadliiiu 3,000 un./a

- dhnsdlszuisaunasghiidarvesudsazao
FavuaLAunin 3,000 Un./a AvpaLdsazanein
Fanualugriiafiagszurslddosiianiundn
Avosudiaranei fomedfiegluumdsidy

T3itAiu 5,000 un./a

o '

99 M8F 08190 NIDINIUNTEANY
n589b8wN 3 (Glass Fiber Filter Disk)
WaTOULYINaMn il 180 04N

=~ & 1 B3 Y
walded [Wuaieg1stesy 1 93lug

3. @196VIUADY
(Total Suspended Solids)

TaliAu 50 un./a

AFNIRIHIUNTEAIBNTBILELNT
(Glass Fiber Filter) hag U k¥ a7
g i 103 - 105 o3rLYALTYA

Wuanegheties 1 Tlus

4. gaungdl (Temperature)

TahiAu 40°C

[

wsedingnmgll Tavagyinisiiu

f788191N

5. & (Colon

laluAiu 300 ADMI

F5emdule (ADMI Method)

6. Falua (Sulfide as H,S)

Ty 1 unsa

i5lelelatumn3in (lodometric
Method) " 50351y % 8 U U g
(Methylene Blue Method)

7. lwenlus (Cyanide as HCN)

laiu 0.2 un/a

n15nau (Distillation) LagnsIIA
peidLeud (Colorimetric
Method) %3838 Flow Injection

Analysis

8. Wesunanlen (Formaldehyde)

Ty 1 unsa

FBieud (Colorimetric Method)

9. @5UsenauUTluea (Phenols)

Ty 1 unsa

NAULAZAIUAIBIDAmMInoantipyrine

10. Wifunaz Loty
(Fat, Oil and Grease)

Tadiiu 5 un/a

Waresewaila Liquid - Liquid
Extraction %58 Soxhlet Extraction
AL IVNATAULAILENMIUIUN

yoauhtukaylusiu

11. Aae5Udasy (Free Chlorine)

lalviu 1 un/a

F5lowmsn (Titrimetric Method) %58

= =

Aoueud (Colorimetric Method)

12. ansenAngiavisedn

(Pesticide)

fBIngITNY

Wielasunlansiia
(Gas-Chromatographic Method)
3070 lENe SN LULTAAIALATHN
Inn31¥A (High-Performance Liquid

Chromatographic Method)




5. 11A3FIUAIUANNITTZUIEUINRINTTEY (D)

NS85

AT

<

ada
A9AINCH

13. A1dlef

(Biochemical Oxygen Demand: BOD)

Talviu 20 un./a

WuwMegsgumil 20 R LAy

I v a 1 [ 1

Wunan 5 Tu Anfenu wagymien
28NTLIUATANYAILIOLD bum LUATLATY
(Azide Modification) #3835t UuLUSUDLAA

35 (Membrane Electrode)

14, ATeLdUY

(Total Kjeldahl Nitrogen: TKN)

TaiiAu 100 un./a

Banvia (Kjeldahl)

15. AT oA

(Chemical Oxygen Demand: COD)

Talviu 120 un/a

FFdevaarelaeldlnuwnadeulalasius

(Potassium Dichromate)

16. langniin (Heavy Metal)
1. dngd (Zn)

2. Tasilenviadneinaun

(Hexavalent Chromium)
3. Iasillvusialasadun
(Trivalent Chromium)
4. nokag (Cu)
5. uAnLde (Cd)
6. wuUlsE (Ba)
7. vzt (Pb)
8. dniAa (Ni)
9. wenila (Mn)
10. 9151w1A (As)
11. F@Llley (Se)
12. Ysan (He)

T3y 5.0 un./a

Taliiu 0.25 un/a

Taiiu 0.75 un/a

laitAu 2.0 un/a
TaitAiu 0.03 un./a
laiiAu 1.0 un/a
laitAu 0.2 un/a
laiiAu 1.0 un/a
laitAiu 5.0 un./a
laiifiu 0.25 un/a
aitAin 0.02 un./a
TaitAiu 0.005 un./a

BAIUIUINNAEIUATIVD AT I B
wmnfulasdeuenazau
IWYovaausieg1ensa (Acid
digestion) wazinnusualangnieis
svmoufiauaurenty alunlnsuned
(Atomic Absorption Spectrometry :
AAS) W33 UANTINAANLRaNATELN

(Inductively Coupled Plasma)

1 1 UsEn1ANSENTNEAAIMNTIAL 1304 MMUANIATTIUATUANMIIZUIEUITNINLTINL. WA, 2560 v 13 Ldu 134 moufitay 1534

SAIUNET 7 Tquieu 2560




