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"lI'!I'VI 1 ~.:Jj;)'!I1J1'l1tl13Jf1I'!IL1J1J (13 I'l::LL1J1J)

1-1 nTi'Y1c;)~tl1J L~tl~'"l1~ru1~1m n'lltl..:lL~ EJ4'c;) Li'l'hlmn'lltl..:l L~EJ'i)'hl 1M1EJ",1tlhi~tl..:lYh m~Y1 C;)~tl1J~n~ru:;tl:;hUl..:1 "l..:l'1l~1J1EJ

(4 I'l::LL1J1J)

1-2 ~ritlrhUC;)'lItl..:l L~EJ'ir'hl~~IEJ LLl1..:1tltln1(if LU'hl~i..h:; LJlYl '"l..:ltll5mu ~~tl c;)'"l\ILLM..:I~:;U:;L':l~11'hlmnn1Jlln mn'lltl..:l L~EJ (I}..:Imh'l

(3 I'l::LL1J1J)

.......................................................... , , .

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

............................................................... , .

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

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

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



Page 3 of 12
d ~

"lHI. 1'V1i:'1" .

...................................................... , .

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

............................................................................. , , .

....................... , , .

.................................................. , " .

.. ,......................................................................... . , , .

... ...I •• " t1 .K
"lJ'iI'VI 2 "l.:Jj;)'iI'UR1tl13Jj;)'iI~ 'U (13 R::LL'U'U)

2-1 "l-lL~t1'WLLCJ'WJl1YfElfitJ1t1,T'WI1l'El'WmJ'~h Lij'W-ll'W11l1~J':;UUL'El n ?11J'Il1rlUnTi'll'W'1'l-l'll'El-l L~ml'Wl1lJ'lt1 L(;1m'l:;L~t1 (;1 (5 fl:; LL'U'U)
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Superfund
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olitl~ 3 "l'll?ltltJ~ltl1l-Jl?itlhJd (28 fl::LL'U'U)

3-1 ~l~~'WVlj-Unrll-Jtlt~l-Jl~mLrl:;tl~yh~n nrll-J1(1\mtlm~ LU'W~ld'1i''WmltJl-J1 nnrJln'W (2 aeu'U'U), ,

3-2 ~l~~'WVlj-Un~l-J BTEX th:;ntltJ eihtJ~l~tl:;hlJl'1 ilLLVlrl,nllLil(1\"lln m:::tJ'"l'Wm~1(1\ LLrl:;r.i'(1\ Lu'Wmn'lltl'l L~tJ'1i''Wl?ldltJVlrtlhJ

(3 fl::LL'U'U)

3-5 "llnttJi'il Soil Water Partition Coefficients (Ksw) V111~t(1\tJH'ri11(1\ LL~I:;mn'lltl'lL~tJ'1i''Wl?l~ltJ A B LLrl:; C ~l~l(1\m:;"lltJ

(?]'ltl~1'W~'W1~~~~(1\ "l'lLj-tJ'I~1~tJ"llnl-Jln1tJ~tltJ ( 4 fl::LL'W'U)
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Concentration in soil, C (ppb or ~g/L)
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3-6 '"l'l'\.nfi1rl'l~ Henry (H) hl'l-1'W':lU atrn-m'vrno: 'lItl'l~1d m-Xylene lW~1~'flrw'\.uJ~ 20°C '"l1nrl1rl':l1tJvl'W1mL'i'l:;

rl':l1tJ~1tJ1d't11'Wn1d''i'l:;'i'l1mL'i'l:;Vl1rl1rl'l~ Henry '"l1n~(;ld' InH =Arr + E: (;l'i'ltl{;)'"l'W'I-11LtJtlfLeD'Wl'1m1tJLL(;lnl?11'ld':;'I-1~1'lrl1~

'I-111~'"l 1m~''l~tl'l~fi LL'i'l:;H rl':l1tJ'I-1tJ1U'lItl'lrl1 Henry L~!Inrl11tJHtl'E1ri LLDDd':;DDU1U{;)'1l1n1P1~tJ'WLntl'W~1d' m-xylene

'"l1nmd'd':;L'I-1U'"l1nm'll'W:::LnDnn (8 P1~LL'U'U)

ri1ww{;)1~ -iftl~'i'l'lltl'l~1d' m-Xylene iJvl'll?1tl1tJC Vapor Pressure (Pvp: = 10 mmHg at 20°C,

Solubility at 20 °c =1.75 x 10
2

mg/L,

Molecular weight = 106.18 g/mol,

H =Pv/S,

A =-3.34 X 103

B = 6.28,

T =Temperature in kelvins
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3-7 'fJ1..HrhJJ1LLtA..:J~~..:Ii'j~lj' Cadmium ~::;~IU'fl~1'WJ1Lvhnu 100 ppb "l, ~1'W':lrw~lmJ-Jlrw~lj' Cadmium ~~::;~J-Jl'WtJ~1

"l1ntil..:JLfhJJI LLtA..:J~LLrl::1~~1'W')ru~I~11'WmrW~ i'l'Wn'WtJ 'C'l! 30 nfJ-J"l1 ntil..:J LfhJJI LLtA..:J~'Vl n'5''W~1'fl~J-JJ1''l1 ntil..:J LnuLLtA..:J

~t~UtJj'I1'\"llnmj'eJl'Wnj'::u')'Wmn.J~~tJj'::tJl'5''Wrl:: 2 ~~j' i'l':lI6JL~U..:Jl'Wmj'fu~Ij''W~''llnmj'n'WtJrll~1'fl~J-JJ11'W

j'::U::L':lrll 1 tI (365 '5''W) mh..:Jl~i:JJ-Jlnn~ln'W

ih~'W~l~ BCF =81 L/kg, BFC =CariC (6 f1:::LL'U'U)
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i'Elfl4 ~.:I1PI'EI\JA1t11l1j;J'El11.Jif (15 aeuuu)

4-1 r.nn~tJ"I-1V11r11 Elevation Head LLfl:; Pressure Head ~,,!(j) a Lri'f1111V1w(j)1,xrh hydraulic conductivity L'Vhnu

1 x 10.2 crn/s LL~:;r11 porosity L'Vhnu 0.5 "I-1~1W'JruVl1(;h'l::;lilL'Jfl1W1'k,L'Vhl(j)~t6-JLflfJ~'lJ'fl-1J1"1:;Lrl~'flw~ehwiw'V1~1U

(6 P1::LL'IJ'IJ)

n, =0.8 m

A = 0.2 m
2

L == 0.8 m
h2 =0.6 m

..--------1_..:.-_ Datum 1
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4-2 r,nnzu (a) LLrl::: (b) lu1I?1LL'i'lI?1'll:Jrlm-:::YJ'lJ'lJ'EI'l dispersion Cii'Eln1nf'1~'EI'W~'lJ'EI'lmn'lJ'El'lL~tJt1'Wm1tJ1'W.fl\.j1~~')~'W"l'l'Elfl'l.J1tJ

LLrl:::rl1m~'WLL'i'lI?1'l Breakthrough with dispersion LLrl::: rl1m~'WLL'(jI?1'l Breaktr rough without dispersion (5 Ft:::u,'U'U)
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4-3 "'l\l'f)flU1tH'1'l'ld-JVld-J'ltl'll'f)\lf111'l Retardation LL~::: Attenuation LL~:::t1n[~'lmh\lm:::u'l'l.lm:i'~v'h1tXLiil1m'l:i' Retardation

LL~::: Attenuation d-J'l'f)th\lrl::: 2 m:::U'l'l.lm:i' (4 fl:::LL1J1J)

oD'e1vl5 ~~j;J'e11.Jfhm:IJj;j'e1ltld (15 fl:::LL1J1J)

5-1 "l\l'l'l11lJl1W~cn'l.l~t1'1.lLn'f)'I.lmn'll'f)\lL~t1-5'1.l(;]:i''ltl~~'ld-J'l:i'Cln:i'::;r,;ntl(;]'l1~~f\l1'1.lmm~ ~'I.l LL~::;J'l (Jlrl'f)11I"l'l.l1tXLL~111\lLf\''I.l'Vl'l\l

'lI'f)\l~'l:i'~~~"'l:::L'ih~1'l\lmtld-J~~U (Exposure Pathway) (5 fl:::LL1J1J)

5-2 "l'ln Hypothetical dose-response curve for a typical complete carcinogen mn'll'f)\lL~m)'Wm'lti A B LLrl::: C ~'l:i'111lii

l'f)m~ri'f)1tXLiil1l1:rPld-J::;L~\ld-J1n~~11l"l\lL~t1\lil'll1Tu"'l'lnd-J'ln1th'1'f)t1 (4 fl:::LL'l.!1J),

•
Dose of Test Chemical [mq/kg-day]

...................................................... , , .
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5-3 "llnm'i'YJ~~'El'l Subchronic oral toxicology L'W~tWrYJfI~'El'l1~nn'~"''ltt.1 "l'lHirm;jI'1"llnmlvJLLI'1:;ir'Ell;jI'1L'Wm'i'l'l

~l'W'Jru'\.nrh No Observed Adverse Effect Level (NOAEL) LL~:; Lowest Observed Adverse Effect Level (LOAEL) LL~:;

Reference Dose (RfD) (6 f1~LL'U'U)

1

<lJ
(f)

c
o
a
(f)

~
o
'x
o
~

2 4 8 16 32 64 128 256512
Dose(mg/kg-day) •

nl'\.l'W~L~rh Area of Uncertainty iJ"''lCii'El1t.1~

Area of uncertainty

Variation within a population

Extrapolation from animals to humans

Extrapolation from subchronic to chronic

Extrapolation from LOAEL to NOAEL

Modifying factor

Uncertainty factor

10

10

10

10
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... col .' 'lAId'"lJ'fl'VI 6 ~~I1I'fll.JA1Cl13./11I'fl u'U (16 f1::u.'U'U)

6-1 ~rn'W~/~rnil~1 Lil'\.m1'l'r.r~m'l'mn'1J'El'l L~tJ'1l'Wl?1'l'1tJii~1.h:;uW"'l'l'ElfiU1tJ (I) A::~~'U'U)

6-2 "'l1n,jmJ~ rn n'1J'El'lL~tJ'1l'Wl'1ntJ!1i'El11.JO "'l'lVl1('h~'El'l H'~ rn'W~ Lfl'IJmn'lJ'El'l L~tJ'1l'Wl?1'l'1tJ (Containment) ~1'W"J'W'ElU1'l'tJ'EltJ
~

~~ ~~ LL1A'l ~L~:;LL~ M'nil~mn'1J'El'l L~tJ'1l'Wl?1'l'1tJ~ Lnm"JJJrl'W1'Wlll'1~ :;LL1A'l (lifl?11'l'1'l1'WL'Elml1'l'LL'W'IJ1'Wm'l'Yi"'l1'l'n.n),

(10 A::~~'W'U)

n1V1'\,!~1~

mn'lJ'El'lL~tJ'1l'Wl?1'l'1tJ A: Acids, Mineral Oxidizing Agents (2) *

mn'lJ'El'lL~ml'Wl?l'j'1tJ B: Caustics (10)

mn'lJ'El'lL~ml'Wl?1'l'1tJ C: Ethers (14)

mn'lJ'El'lL~tJ'1l'Wl?l'j'1tJ D: Hydrocarbon, Aromatic (16)

mn'1J'El'lL~tJtr'Wl?1'l'1tJ E: Metal and Metal Compound Toxic (24)

mn'lJ'El'lL~tJtr'Wl?1'l'1tJ F: Nitride (25)

mn'1J'El'lL~ml'Wl?1'l'1tJ G: Epoxides (34)

n1n'1J'El'lL~tJtr'WlilntJ H: Oxidizing agents, Strong (104)

mn'1J'1l'lL~tJ'1l'W1il'l'1tJ I: Reducing Agents, Strong (105)

mn'1J'El'lL~tJtr'WlJ1'l'1tJ J: Waste Reactive Substances (107)

*( ) l'1"JL~'1J1'W"J'lL~'IJ~'Ell'1"JL~'1JLL~~'l~1l'1'IJ'1J'El'l reactivity group l'1'll?11'l'1'l

.........................................................................................................................................., .

........................................................................... " , .

........................................................................... ' .
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Example:

[IJ Heat generation.
F fire, and toxic gas

GT generation

Conseque~n~c_e_s _

Heat generation
Fire
Innocuous and nonflammable gas generation
Toxic gas generation
Flammable gas generation
Explosion
Violent polymerization
Solubilization of toxic substances
May be hazardous but unknown
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remely reactive! Dono. rlix withanychemical Drwaste material!
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FIGURES-IO
Compatibility chart for storage of hazardous waste."

~---~

Qeacti"ty group

No Name

Acids, minerals, non- KEY
1 oxidizing 1

Acids. minerals, Reactivity
2 oxidizing 2 code

0
3 Acids, organic H 3 H

H H F4 Alcohols & glycols H F P •
H H

H-- G
5 ldehydes p F P 5

GT
Amides

H
GF6 H GT 6

Ammes. anpnatrc & H H E
7 aromatic GT H H 7

P
Ala compounds, diazo H H H H

S8 conp. & hydrazinss G GT 0 0 H e

H H H 'l u
9 Carbamates 0 GT G

~---

Caustics
H

10 H H H H G 10

GT GT GT
---

11 Cyanides GF GF GF 0 ! 11

Dithrocarbarnates
H H H OF H

12 OF GF GF G1 U G

rH

"IF F OT -,i-
H H

13 Esters H F G 13'

~E;~--~ ~
I

-;'"1
- rl15 Fluorides. Inorganic GT GT G1

,

Hydrocarbons, H ,
16 aromatic F

H H H H H
0-

17 Halogenated organics GT F G1 0 or H
GT

~

H : H H H H H H
U I18 tsocyanates G G P P G P 0

T 0

Ketones
H H

H19 H F G H
1.

20
Mercaptans & other GT H H

organicsulfides GF F G
IGT

Metals, alkali & alka- GF GF GF IiF GF GF GF Gf G> GF OF GFf'21 line earth, elemental H H
~ I ~

H H H H H H H
~T ~f f L

I~~\l 5, ot er e ~,n1a GF GF GF E Gf
22 &'~QOrS358%r;'.,'rs H H F U H

rva or Drs on es f f G1

I~\~ 5, ,,!~er, emen 3 Gf OF H

23~"~Y5 '~J,~~;ts, ro 5, H H I [rosmomsetc. F f tMetals & metalcom-
24 pounds, toxic 5 5 5 5 5 5

c-r--- GF H H Gf Gf H 'if I~: I ':i25 Nitrides H f Gf H H U , U
F E E

26 Nitrites
H H

H UGT f
F GT

Nitrocompounds, H
H

H
27 organic f E

GT

78
Hydrocarbons, H
alIphatic, unsaturated H F H

29
Hydrocarbons. H
aliphatic, saturated f

Pero)(ides & hydro- H H H H H H H 1-'1<X30 peroxides, organic G E F G OT F F E

f-f'--~ E GT GT
H H I31 Phenols & cresots H f G

1!~%ig~~~5P ates
H H H

-,
32 ~o~ °IDlgfJ:fes 61 61 U E

GT· HF
~

33 Sulfides, inorganic GF GT G1 H E

f- r---- H H H H H H H H
-

34 Epoxtdes p p p p u p p p p u

, 01 ~~'~U~~~~~i~sf,I:~c. H H
I0 f I

GT

102 Explosives
H H H H H

~I~'
E E E E E

103 .~g%~o~~ZJ~'e p p F P P
H H H H H

104 Oxidizing agents, H H H H H H H Ii IrJ"strong GT G1 F F F f E F

f-r.,---,------ - G1 GT GT

105 Reducmg agents, H H H H GF Gf H H 't,strong Gf F OF GF H H OF G
T f F

106
Water& mixtures

H H Ll.- Gcontaining water
f- ~eactive

-

107 substances
Ed

--
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