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2-1 asBunsdnguardviinuasnauelsinfnngulaiilenaduasdunseldinnnitiuasedue (3 azuuw)

2-2 asenunas@aduansdunsd wusuesrUsenauldmlunussay aglstng wazuwusmunisiaulandssinveslsing
(3 AZLUL)

2-5 @15 Endocrine-disrupting chemical tae@135 Pharmaceuticals and Personal Care Products finaegrslsidlovudon
| gauandou (3 AzUUL)
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2-6 nnTManiesdiuANaIsalun1saaduansBuniduas Groundwater Material, River Sediments, Lake
Sediment uag Biomass 1nunlUdey wazauiesduN1sQnAAduLes Tretrachlorobenzene, Trichlorobenzene,
Dichlorobenzene way Chlorobenzene 31nunlutios (5 AsUUL)

e FIGURE 3-2
K, as a function of organic R Relationship t?ctwecn grganic carbon
carbon content fo ’ content of solid materials to
soil-water partition coefficient for
selected benzene compounds. (After

Stumms, 1992.2%)

log K, (s) [m¥ x 10-Ykg (s)}

t /
,t/
Ve = 1, 2. 4, 5 -1etrachlorobenzene
* 7 A ], 2, 4-trichlorobenzene
7 & 1. 4-dichlorobenzene
17 * chlorobenzene -
-3 =2 -1
Groundwauler River Lake Biomuass
material scdiments sediments

Organic carbon
log £, (ke org. Ckg™h)
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2-7 swuthwiivdadiansaaslswesuagaisegluin 200 Mo/l asdrunmmuTunuasaaelsesuiiasanludaiaineis
Audusistuazldduiaminlunsdfieufiudar 50 asuandrafviuvsinniuniefuiiaingrafvueilag
Usemannmsiidnansaaslswesutuas 1 das anudedlunisiuarsiivarnnisfiudamsedudilusseziian 17 (365

) sglafiunnnindu
dmueldl BCF = 3.75 L/kg, BFC = C,,/C (5 AZUUL)
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$of 3 ssmeuaudelull (20 Azuuw)

3-1 R]'lﬂﬂ’l‘é?l’]'ﬁ’)ﬁ]WU’Nﬂ’J’mL‘UN‘UU‘UENmﬂ‘UENLﬂEJIU%UU’]I@GWIUUiLJEUWQLL?!G)QIUiUiJﬂ’]LVI’m‘U 400 me/L mwm‘lw
5°EJ“'W]qi"mmauwmmammauLaummwmﬂu 50 m uanmﬂumﬂmsmaauwmwm hydraulic conductivity Yot
nefAinAU 1 x 107 cm/s wazdumsiefiniuuun 5 m - s ilusssznamildivinunnvendesunsie
Inansgaminverue 1 wnsinlandy (ke/yean) (7 Azuu)
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3-2 Non aqueous-phase liquid (NAPL) Usznauseiiussinn waziinaegnslsiensdanisidevuieuasgiulifianuas
asunelasday (5 AzWUL)

3-3 Tssnuwimilalaesans Aniline asgurlifiuuayInaasguaiifagy fivualsien retardation coefficient vesduUIHIM
Fananfiendu 2.2 2sduuuuwiils Aniline Fsgiadourifawiun (7 azkuw)
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4-1 Fumawesansiuiivzdngseneuyued
(2 Azuuw)

)}

wunserlsine way WeansiwdngssnesznelfiAinnuduivedals

4-3 nan15MAABY Subchronic oral toxicology Tudninmasuansiagy adlidayaingUuasdagalunisraner No
Observed Adverse Effect Level (NOAEL) gy Lowest Observed Adverse Effect Level (LOAEL) way Reference Dose
(RfD) ¥09815 A wardns B Tiuanasiansidan NOAEL way LOAEL (6 AZuuL)

'y
LOAEL

w

(%]

5

Q B

d]

o

RS

x

o)

'_

o 2 4 6 8 10 12 14 16 18 2
mg/kg-day

Amunliien Area of Uncertainty fiasialuil
Area of uncertainty Uncertainty factor
Variation within a population 10
Extrapolation from animals to humans 10
Extrapolation from sub-chronic to chronic 10
Extrapolation from LOAEL to NOAEL 10

Modifying factor 1




4-4 MUIUGIERvDIUsEINsTzinlsauzise luusvwnsvianua 2,000,000 AU Nldsuatsiundu 0.12 mg/day way
arwualiludsens 1,000,000 AL dafiauiduugiSsliifiu 1 au Ararsiuuduiivseannsiasuaeiusodialiuinnan
winls (5 Azuuw)

[J fl v
1. Muualial slope factor Y03a1SLUUTUTIAWAY 0.025 me/kg-day
2. dwinysennsiade 65 Alansy
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(5 AZLUY)

d L 1 g
Yo 5 maumnINAalul (10 AzLUY)
5-1 n5eiiu . dannui/anniivanisvesdudunsieiiinseuiuniseges axlstne sesuielaeduad (4 Azuuy)

5-2 pindeyaninvesdesunsesiolll swnideddamuiiiuninveadusunste (Containment) S1urutiosiianiuva
waruanssianinveadesunseiifurusulusdtaruis ildasauuulunsuandsvdlivansaslldazuu)
(6 AZLUU)

MUl

NINUBREIDUNTIY A: Acids, Mineral Oxidizing Agents (2) *
nnvoudEduRsIY B: Caustics (10)

mMnuoudsduns1e C: Cyanide (11)

nNueLdLduns1e D: Halogenated Organics (17)
nINYDaLdYdUNIIY E: Ketones (19)

nnvpadedunse F: Nitrides (25)

nNYBAELUNSI8G: Phenol and Cresols (31)
nnvpadydunsIe H: Oxidizing Agent, Strong (104)
nnUBEEdUNS Y |: Water and Mixture Containing Water (106)

nINYBALEIIUNTIY J: Waste Reactive Substances (107)
*() favluwidufofavuansdnuyes reactivity group famnsisnuulumiin 12
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dof 6 mouAnRBlUT (15 AzUUL)
6-1 WumaduUauas m-Xylene (CgHyo) 5 me/L 2998NLUU Air striping column Li#aana1s m-Xylene Tutuiaalw

wasasndn 200 Weg/L uagaw Stripping factor (R), Height of - transfer unit (HTU), Number of transfer units
(NTU) wagA3gaued Packing column (7 Aziuw)

. 1
Ka = 0.0155 s

Qu =10 L/s

Density of water = 1.0 keg/L

Molar density of water = 55600 mol/m’
Temperature = 20 °c

Column diameter = 0.61 m (2 ft)

Liquid loading rate [mol/(s-m’)] = 1900 mol/(s-m’)
Air to water ratio (Q,/Qy) = 30

H” = H/RT, o R = 8.205 x 10” (atm -m*/(mol-K)
InH=AT+BaA=-330x10"B =628

R=H (QA/QW)
Z =HTU x NTU
HTU = L
MwKia
NTU = ( R jln((Cm/Com;(R—l)+lj
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- o Y 3 . Y Y ' Y Y
6-2 4IUIANALENTINTIMAYIIAY 0.2 m /min #1558 UUUIURLNanAIANNLTNTUYDININVBLELD UASIHAIN 90
mg/L wie 10 mg/L annveaediuiemeasslineduient 2.3 m duriugudna1s 0.051 m #eaunsuIILIL 3

Y1 %Y W -4 3 . '
Aodutuarlidnsnsivawiniu 5.0 x 107 m”/min kan1snaassuandluguamiel (8 Azuuw)

1) Height of the adsorption zone (AZ), m
2)  Number of columns (n)
3) Loading rate (m’/m”-min)
4) Diameter of columns (m)
5) The carbon usage rate (kg/day)
fviuald n = (AZ/d) + 1, d = AnueIveIReaLY,
Unit weight of carbon = 481 kg/mz, 1/slope (at 10% feed concentration) = 0.158 m/day
Loading rate = Q/A (m’/m’-min)
The carbon usage rate = area x (1/slope) x unit weight of carbon
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lng’ and 1 loxidizing T T e -
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| ¢ |oddzng code Consequences
‘ _— . e
3 |Acids. organic H H .
M € ENer.
~ erations. L cat generation
| 4 |Alcohols & glycols F Fire
| and pos- TNd s . G Innocuous and nonflammable gas generation
.y B . .
guishing | S ! GT Toxic gas generation
reatment 6 |Amides W 6T 6 GF Flammable gas generation
*‘7 Amines, aliphatic & RTET ]} T E Explosion
" aromatic ! ‘ - . .
| 1system. g —— Rz compounds. Fazo TR | TR P Violent polymerization
| ependent 8 jcomp. & hydrazines | G |6T{ GG H 8 S Solubilization of toxic substances
. | HH [
o |Carbamates H mi H U May be hazardous but unknown
- R T fos St s pv -— —_— -
] . 10 |Caustics HiH!H H E 10
sontainer, 1 P — et T T S Example:
. 11 {Cyanides F | GF | GF G | | B .
be stored e il et 1 H | Heat generation,
W] H GF . .
12 |Dithiocarbamates GFF GFF g"; 6T i} E ﬂ F fer, and toxic gas
: ) N T T |GT! generation
: 5 13 |Esters H|F G H 13 =
ontainers B ! Loy e
1
; 14 |Ethers H ;‘ 1
15 {Fluorides, inorganic GT|GT|6T 15
rate areas [Fydrocarbons. [ N
ks COuld 16 jaromatic F 1
Al — m
17 [Halogenated organics GHT G?Y 6T g s"r H 17
ld ocour pyee R BH R AP .
. a
osion haz- 4 & oL
npatlblhly 19 |Ketones HI|F [ H|H 19
Mercaptans & other GT | H ]
- ~hre- 20 organic sulfides S E G HH N2
Metals, alkali & alka- GF | GF [ GF | GF [ GF [ GF | GF | GF | GF | GF | GF | GF | GF H |GF | GF | GF
ad uxsposal 21 jine earth, elemental 4 ML M EHIH il
] 5]5 other elez{nemil’ GF | GF | 6F 3 GF H | GF H
| 22 &a oys 35 H|H Flulh 3 43 22
apars 0 s FLF 61 £
elgls, ofher eemema oF [ GF H W
23 |& alloys as( sheets, rods, | H | H f f 23
astes stored | B |G o roidings, e § | ¥ '
. . Metals & metal com-
re which 24 |pounds, toxic s{s sis s u
. GF | W [ H | GF|GF H GF [ GF [GF GF [ U |GF|GF[ €
s what is the 25 [Nitrides THEHE ul6|u H{H H [ 25
: H W GF
de sufficient - 26 |Nitrites i G?T H u P s |2
i H W W 1
‘ o gz |1 s RS
| Hydrocarbons, H H
} 28 |aliphatic, unsaturated | M | F H € 2
\ Hydrocarbons, H 1
| 29 |aliphatic, saturated f 2
Peroxides & hydro- HIH H|H H{H|H H P H{H|H H
30 i i E Fl6 GT|F[F EF E|H|E[F|E|G G|GF|P 3 30
‘ peroxides, organic i ler &lar & &
| W H W GF GF W
31 |Phenols & cresols HIF G 4 H H 3
Organ phos‘pﬁales W H H 1
32 |phosphothigate: T H
phospho u'hiaca(es orier v £ v # |
o , 6T [ HF W
33 [Suifides, inorganic GF | GT [ GT " 4 H GT 3
K Hin|H|H iR Win WIRIR] [H|H WH H
34 |Epoxides pipipiplu PiP plelu plrip ple plelule|a
1 Combustible & flam- H|H [ H W 1
101 | mable materials. misc. | © r,Fr (FS GFF 5‘1 101
HIH|H H W (| HIWw[H|EE W H WHH ]
102 |Explosives E|E|E € € 3 elElE El€ €€ |E |02
103 |Polymerizable AR P PP ERERR A 3 Wl
d faC compounds HIH|H H HIH U H{H{HIHIH HIH H £ 103
wof manutac- 1 W W A W H IR HIH|H | H
104 g);uodrx‘sngagems 6T a|FLFIRIRLElF AL LRI LRy ELETE IR TR PR R e
erigri ler| lerler | or| lorlele €61 6rler!c e 61 I
W H |6 |HGFIGF| H]H W H GF [ GF | GF H F 6T GF
105 g‘?g:gmgagems. GF | F |6FioF|H | H|eF|G 61| f EW NN o | ¢ FUSHIEL | W [S 8P| tos
61 4 H GFILE |
Water & mixtures H GF | GF GF [
. for th 106 |containing water Hm g s W Wl |sw ‘ I8 |
‘Clenﬂy ort 3 107 \sltlja!)tse{a;ecicsﬁve Extremely reactive! Do not mix with any chemical or waste material!
clude acid an R N R P e e e P e T T I R e 2 25120 30 | o1 |32 | 3| 3¢ 101 102103 104 105 106,107
L S N LA 1D iv] i : | I | i [l i
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FIGURE 8-10
Compatibility chart for storage of hazardous waste.”
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