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Yao's spreadsheet of risk assessments for contaminated sites
s
i o ALE CAS %5 H #BAB Dalm’s) #BAR Dwlen's) £BAR Koclew'ly) HERE (wgl) HEAR Shugked)’ £BAR IURmgnm')' HEAR RD(mgks
TR 7440-36.0 00004
2 2@ (EH) 7440352 is 1 43500 1
5 s 740417 2iE-0 1
4 45 7440-43-9 1.8E+00
s s 16065-83-1
6 6-% 18540-29-9 169E+06  R369 05 R369 84E+01 R369
7 -8 7439-92-1
8 8-% 7440-48-4 9.0E+00 P
5 o 7440508
0 10-% (B Mereury, norganic 7487.947 630E-04 PHYSPROP
1 1-FER Methyl Mercury 22967-92-6
12 12-8% i 7440-02-0 26E-01 R369
13 13-4 Tin 7440-31-5
TS ) Vanadiam 1314621 T00E-2  R36S 83400 »
5 1sm i 82492
16 168 Siver T40-22:4
1 7440.28.0
18 Molybdenum 7439.98.7
19 Zine 7440-66.6
2 Craide S5 41SE03 fa etal20l 211E0] WATERY 246E05  WATERY 9.54E-04 PHYSPROP
2 Fluride TI82-414 LeEw0  EPL
2 Acetone 61641 14503  EPl  106E01 WATERS 11SE0S WATERY 236E«00  EPI  100E+06  EPI
2 Benzene 7432 227E0 EPL EPL  17E3 EPI 0055 1 75803 1
24 Tohene 108883 2701 EPI EPL S22 EPI
25 Ethybenzene 00414 32E0L EPI EPI  LeEW2  EPI ooit RS 2550 RIS
2 Xylene, p- w6423 2wE0l EPI Bl l@E2  ERI
2 Xylene, m- 108383 29E01  EPI a EPL 16«2 EPI
28 Xylene,o- 95416 21EOI  EPl | GSE2 WATERY SSIE06 WATER) 3$E«02  EPl  L7SE~2  EPI
) ylenes 1330207 271E-01 PHYSPROF G8SE(2 19 (US.EP S4GE-06 9(US.EP. 3$5E-02  EPL  LOGE=2 EPI

0.0003
0002
0.001
15|
0.003
3,500
0.0003
004
0.0003
0.0001
00
06
0.009
0.005
0.005
0.00001

%RRALF LS LH

Yao's spreadsheel of risk assessments for conlaminaied sites
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Yao's spreadsheet of risk assessments [or confaminated sites
t 1

E—ERIEHER (i)

>3 H& M. me/ky . F A FH &b ug/L
E% 3 E% 3

r& @i

EES ] EZS] CASR % |BZAK | THAH TR | AEEH TLAL| ESAR| TEAL LALLM EB THE
23-% Benzene 7143 064 064 14 0.9 2.9 064 14 10 10
2= Chlorodane 12789-03-6 19 63

% Lead 7435921 400 300 140 400 400 1200

5
155 15 1 O Y 1N Y Y
I

10

1

12
13
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nE Benzene. 1437 63TED. DEQ) | L0£E01 | SSSE® | 2201 | 2LE® | 10sE01
S Chiorodane 1789035 | 160E-00 LSOE-00 | 16000 | 5.42E-00 | 374E01 | 180E-00
TH Lead T9NT | 5 S0E-01 SSOE-L | 57802
EEEX
IAFI_SEBEHEERABEAE R AT E R EBEAAERARRAE I ERBEARERABRAR
£ 3 5 ErE)
=3 (223 £33 CASIRE FEEnk | aGnn | sEGhE | Sbaw] taEER FEGHE |SGEk] tagEE
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1] Chiorodane 12759.035 3ME0) | 2UES | 44E06 | 5S0E00 444E06 | SS0E00 | O.3E0L
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SEMF

5F HI25.3 FEIPIBEES NS

Fe | sk Fck T T R R e e L B e R i
TEHN b cm?/s em?/s cm’/g b mg/L b
9 KN Mercury, inorganic 7439-97-6 | 3.52E-01 | EPI | 3.07E-02 | WATERY | 6.30E-06 | WATER9 6.00E-02 EPI
15 Ak Cyanide 57-12-5 | 4.15B-03 | EPI | 2.11E-01 | WATERY | 2.46E-05 | WATERY 9.54E+04 EPI
16 A Fluride 16984-48-8 1.69E+00 EPI
24 S Xylenes 1330-20-7 | 2.71E-01 | EPI | 6.85E-02 | WATERY | 8.46E-06 | WATER9 | 3.83E+02 EPI 1.06E+02 EPI
1,2 -z
37 -—& < | Dichloroethylene, 1,2-trans- | 156-60-5 | 3.83E-01 | EPI | 8.76E-02 | WATER9 | 1.12E-05 | WATERY9 | 3.96E+01 EPI | 4.52E+03 EPI
i
53 X(a) Benzo(a)anthracene 56-55-3 | 491E-04 | EPI | 2.61E-02 | WATERY | 6.75E-06 | WATER9 | 1.77E+05 EPI 9.40E-03 EPI
EEs
61 | (1,2,3-cd) Indeno(1,2,3-cd)pyrene 193-39-5 | 1.42E-05 | RSL | 4.48E-02 | WATERY | 5.23E-06 | WATER9 | 1.95E+06 | RSL 1.90E-04 | RSL
{4
66 | FAKIKH Endrin 72-20-8 | 2.60E-04 | EPI | 3.62E-02 | WATERY | 4.22E-06 | WATER9 | 2.01E+04 EPI 2.50E-01 EPI
67 PR Chlorodane 12789-03-6 | 1.99E-03 | EPI | 2.15E-02 | WATER9 | 5.45E-06 | WATERY | 6.75E+04 EPI 5.60E-02 EPI
69 R DDE 72-55-9 | 1.70E-03 | EPI | 2.30E-02 | WATERY | 5.86E-06 | WATERY | 1.18E+05 EPI 4.00E-02 EPI
o Hexachloro cyclohexane, o-
72| a NN 319-84-6 | 2.74E-04 | EPI | 4.33E-02 | WATERY | 5.06E-06 | WATER9 | 2.81E+03 EPI | 2.00E+00 EPI

(a-HCH)

11
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H' ¥R | Da Dw . Koc I EEPS S ARk
FFs | X4 P A4 CAS S . BAERIR HAE RIR .
TEHN bz cm?/s em?/s cm’/g b mg/L T
o Hexachloro cyclohexane, -
73 B-757578 (B-HCH) 319-85-7 1.80E-05 EPI 2.77E-02 | WATERY | 7.40E-06 | WATER9 2.81E+03 EPI 2.40E-01 EPI
76 RILR Mirex 2385-85-5 | 3.32E-02 EPI 2.19E-02 | WATERY | 5.63E-06 | WATERY | 3.57E+05 EPI 8.50E-02 EPI
77 FRAF Toxphene 8001-35-2 | 2.45E-04 | EPI | 3.24E-02 | WATER9 | 3.79E-06 | WATER9 | 7.72E+04 | EPI 5.50E-01 | RSL
EZ NS Heptachlorobiphenyl,
78 39635-31-9 | 2.07E-03 EPI 4.24E-02 | WATERY | 5.69E-06 | WATER9 | 3.50E+05 EPI 7.53E-04 EPI
189 2,3,3',4,4'.5,5'- (PCB 189)
EZ07S Hexachlorobiphenyl,
79 52663-72-6 | 2.80E-03 EPI 4.44E-02 | WATERY9 | 5.86E-06 | WATER9 | 2.09E+05 EPI 2.23E-03 EPI
167 2,3',4,4'5,5'- (PCB 167)
EZ 7S Hexachlorobiphenyl,
80 69782-90-7 | 6.62E-03 EPI 4.44E-02 | WATERY9 | 5.86E-06 | WATERY | 2.14E+05 EPI 1.65E-03 EPI
157 2,3,3'4,4'5'- (PCB 157)
EZNES S Hexachlorobiphenyl,
81 38380-08-4 | 5.85E-03 EPI 4.44E-02 | WATERY | 5.86E-06 | WATER9 | 2.14E+05 EPI 5.33E-03 EPI
156 2,3,3',4,4'5- (PCB 156)
EZNES S Hexachlorobiphenyl,
82 32774-16-6 | 2.80E-03 EPI 4.44E-02 | WATERY9 | 5.86E-06 | WATER9 | 2.09E+05 EPI 5.10E-04 EPI
169 3,3',4,4'5,5'- (PCB 169)

12




TSRATHE B VTG BB TR /T il A

H' ¥R | Da Dw . Koc I EEPS S Bk
FFs | Hx4 R4 CAS {5 . BRI AR RIR .
TEHN bz cm?/s em?/s cm’/g b mg/L T
EZNES S Pentachlorobiphenyl,
83 65510-44-3 | 7.77E-03 EPI 4.67E-02 | WATERY9 | 6.06E-06 | WATER9 1.31E+05 EPI 1.60E-02 EPI
123 2'3,4.4'5- (PCB 123)
EZNIS S Pentachlorobiphenyl,
84 31508-00-6 | 1.18E-02 EPI 4.67E-02 | WATERY9 | 6.06E-06 | WATER9 1.28E+05 EPI 1.34E-02 EPI
118 2,3'4,4'5- (PCB 118)
EZNISS Pentachlorobiphenyl,
85 32598-14-4 | 1.16E-02 EPI 4.67E-02 | WATERY9 | 6.06E-06 | WATER9 1.31E+05 EPI 3.40E-03 EPI
105 2,3,3'.4,4- (PCB 105)
EZNES S Pentachlorobiphenyl,
86 74472-37-0 | 3.78E-03 EPI 4.67E-02 | WATERY9 | 6.06E-06 | WATER9 1.31E+05 EPI 1.60E-02 EPI
114 2,3,4,4',5- (PCB 114)
EZ 1SN Pentachlorobiphenyl,
87 57465-28-8 | 7.77E-03 EPI 4.67E-02 | WATERY9 | 6.06E-06 | WATER9 1.28E+05 EPI 7.33E-03 EPI
126 3,3'4,4',5- (PCB 126)
L Polychlorinated Biphenyls
88 = 1336-36-3 | 1.70E-02 EPI 2.43E-02 | WATERY | 6.27E-06 | WATER9 7.81E+04 EPI 7.00E-01 RSL
(high risk)
[59)
Polychlorinated Biphenyls
89 (A ) 1336-36-3 | 1.70E-02 EPI 2.43E-02 | WATERY | 6.27E-06 | WATER9 7.81E+04 EPI 7.00E-01 RSL
%) (low risk)
W

13




TSRATHE B VTG BB TR /T il A

H' ¥R | Da Dw . Koc I EEPS S ARk
FFs | X4 P A4 CAS {5 . BAERIR HAE RIR .
TEHN bz cm?/s em?/s cm’/g b mg/L T
Polychlorinated Biphenyls
90 CARR 1336-36-3 | 1.70E-02 EPI 2.43E-02 | WATERY | 6.27E-06 | WATER9 7.81E+04 EPI 7.00E-01 RSL
(lowest risk)
i)
EZ 0N Tetrachlorobiphenyl,
91 32598-13-3 | 3.84E-04 EPI 4.94E-02 | WATERY9 | 5.04E-06 | WATER9 7.81E+04 EPI 5.69E-04 EPI
77 3,3',4,4'- (PCB 77)
EZ SN Tetrachlorobiphenyl,
92 70362-50-4 | 9.12E-03 EPI 4.94E-02 | WATERY9 | 6.27E-06 | WATER9 7.81E+04 EPI 3.22E-02 EPI
81 3,4,4',5- (PCB 81)
93
A
(@ Tetrachlorodibenzo-p-dioxin,
94 1746-01-6 | 2.04E-03 EPI 4.70E-02 | WATERY | 6.76E-06 | WATER9 2.49E+05 EPI 2.00E-04 EPI
TCDD2378 2,3,7,8-
i)
98 2-5 Chlorophenol, 2- 95-57-8 4.58E-04 EPI 6.61E-02 | WATERY9 | 9.48E-06 | WATER9 3.88E+02 EPI 1.13E+04 EPI
3,3- &
100 o Dichlorobenzidine, 3,3- 91-94-1 1.16E-09 RSL 4.75E-02 | WATERY9 | 5.55E-06 | WATER9 3.19E+03 EPI 3.10E+00 EPI
NG
2,4- "4,
101 5 Dichlorophenol, 2,4- 120-83-2 1.75E-04 EPI 4.86E-02 | WATERY9 | 8.68E-06 | WATER9 1.47E+02 EPI 5.55E+03 EPI
105 T & Pentachlorophenol 87-86-5 1.00E-06 EPI 2.95E-02 | WATERY | 8.01E-06 | WATER9 5.92E+02 EPI 1.40E+01 EPI
2,45-=
107 i Trichlorophenol, 2,4,5- 95-95-4 6.62E-05 EPI 3.14E-02 | WATERY9 | 8.09E-06 | WATER9 1.60E+03 EPI 1.20E+03 EPI
L

14




TSRATHE B VTG BB TR /T il A

H' ¥R | Da Dw . Koc I EEPS S Bk
5=} 344 H 4 CAS /= . BHERIR HHERIR .
TEHN bz cm?/s em?/s cm’/g b mg/L T
2,4,6-=
108 w5 Trichlorophenol, 2,4,6- 88-06-2 | 1.06E-04 | EPI | 3.14E-02 | WATERY | 8.09E-06 | WATERY | 3.81E+02 EPI 8.00E+02 EPI
F\
109 | Bl Atrazine 1912-24-9 | 9.65E-08 | EPI | 2.65E-02 | WATERY | 6.84E-06 | WATER9 | 2.25E+02 EPI 3.47E+01 EPI

15
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RESUIER

SRS

SR AR

LA

B HETEE

A BUR FH M T (H

CSUT

RE LI TE R
concentrations of contaminants in

surfacial soil

mg-kg!

Csub

TR RS iR
concentrations of contaminants in

subsurfaccial soil

mg-kg'!

d*

REHGRIIEREE

thickness of surficial soils

cm

50

50

NG R g R IR

thickness of surfacial soils

cm

50

50

dsub™®

NEEE ==L

thickness of subsurfacial soils

cm

100

100

A*

15 GEIRIX T AR

Source-zone area

cm

16000000

16000000

Caw

R 7K 5 ek i
concentrations of contaminants in

groundwater

mg.L-l

ng*

Hu R 7K R

depth of groundwater

cm

fom*

HATHUR A

organic matter content in soils

g'kg

15

15

po*

LA
soil bulk density

kg-dm

1.5

1.5

PWS *

TIES KR

soil water content

kg-kg!

0.2

0.2

ps*

LR

density of soil particulates

kg-dm

2.65

2.65

PMio*

AN B
content of inhalable particulates

in ambient air

mg-m"

0.119

0.119

Uair

TR XK AAUE KR
ambient air velocity in mixing

zone

cm-s”

200

200

REXHEE

mixing zone height

cm

200

200

W*

5 B X 08 P

width of source-zone area

cm

4000

4000

hcap

T T KSR R R

cm

16
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SR

LA

UK R

AF SR M A (E

capillary zone thickness

e+ 2 B

vadose zone thickness

cm

295

295

eacap

BIE 2 AL SRR
soil air content - capillary fringe

zone

0.038

0.038

ewcap

B ESLBUKARR B
soil water content - capillary

fringe zone

0.342

0.342

Ugw

R /KIS PG (Darcy))i# % ground

water Darcy velocity

cm-a’!

2500

2500

Ogw

R KR A X R

ground water mixing zone height

cm

200

200

K A I8

water infiltration rate

30

30

Oacrack

H IR R s SR L
soil air content - soil filled

foundation cracks

0.26

0.26

Owearck

HhIEZL R A KRR L
soil water content - soil filled

foundation cracks

0.12

0.12

Lerack

= A IR

thickness of enclosed-space

foundation or wall

cm

35

35

Ls

ENTEEREIETT RN
Bz
volume/infiltration area ratio of

enclosed space

cm

220

300

ER

R B
air exchange rate of enclosed

space

12

20

I RS AR R R R AR BT o L
il
areal fraction of cracks in

foundations/walls

0.0005

0.0005

TG G N5 LI )

averaging time for vapor flux

30

25

dp

BN EIULE
differential pressure between

indoor and outdoor air

gem!-§?
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SHATS SHATR AL BRI AEREE | AR
T IEENE R E
Kv cm? 1.00x108 1.00x108
soil permeability
‘25 PN 1 T 2 AR R R
Zcrack cm 35 35
depth to bottom of slab
= A AR A K
Xcrack cm 3400 3400
slab perimeter
2 A B TR
Ab cm? 700000 700000
slab area
BN 2 i 9
EDa a 24 25
exposure duration of adults
JUE 25
EDc a 6 -
exposure duration of children
[DPNE S ST ES
EFa d-a'! 350 250
exposure frequency of adults
JLEBEFEIE
EFc d-a'! 350 —
exposure frequency of children
IBYNEHSE 57 ES
EFla indoor exposure frequency of d-a'! 262.5 187.5
adults
JLEENREE
EFlc indoor exposure frequency of d-a’! 262.5 -
children
DUNEL/ 3 5T ES
EFOa outdoor exposure frequency of d-a'! 87.5 62.5
adults
JUE S A fa AR
EFOc outdoor exposure frequency of d-a' 87.5 -
children
FRN P44 8
BWa kg 61.8 61.8
average body weight of adults
JLE P E
BWe kg 19.2 -
average body weight of children
RN E B
Ha cm 161.5 161.5
average height of adults
JLE P &
Hc cm 113.15 -
average height of children
WA F 2 U Rt
DAIRa m3-d-1 14.5 14.5
daily air inhalation rate of adults
DAIRc JUE AR H 2R R m3-d-1 7.5 —

18
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SR

LA

UK R

AF SR M A (E

daily air inhalation rate of

children

GWCRa

RN H KA K E
daily groundwater consumption

rate of adults

L-d!

GWCRce

JLEAE H AR K
daily groundwater consumption

rate of children

L-d!

0.7

0.7

OSIRa

FRNEEH SR -3
daily oral ingestion rate of soils of

adults

mg-d’!

100

100

OSIRc

JLE A NN TR
daily oral ingestion rate of soils of

children

mg-d!

200

B H B R = R R

daily exposure frequency of

dermal contact event

fspi

FEA AR E LR ERR)
JT i EE 451
fraction of soil-borne particulates

in indoor air

0.8

0.8

fspo

AR B IR
T i EL 451
fraction of soil-borne particulates

in outdoor air

0.5

0.5

SAF

T LIRS HEFIE A
1

soil allocation factor

0.5/0.33

0.5/0.33

WAF

5 TN KIS BRI
ER i)

groundwater allocation factor

0.5/0.33

0.5/0.33

SERa

JlN B i BRI o R AR

skin exposure ratio of adults

0.32

0.18

SERc

LB B BRI o AR AR

skin exposure ratio of children

0.36

SSARa

JIN B IR T - SR Y % £k

adherence rate of soil on skin for

adults

mg-cm?

0.07

0.2

SSARc

JLEE B IR AR THT - R Y R 4K

adherence rate of soil on skin for

mg-cm?

0.2
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SRS SHATIE LA FURAIIER A | ARBUR b HERA

children

W N I URL L AR N i B LE
i

PIAF TN 0.75 0.75
retention fraction of inhaled

particulates in body

ARSI TGS S
ABS, BN 1 1
absorption factor of oral ingestion

B 5 YT e 3 B0 UK

ACR acceptable cancer risk for TLEHN 0.000001 0.000001
individual contaminant
W fEE

AHQ acceptable hazard quotient for TEMN 1 1

individual contaminant

SRS P4 ]

ATca average time for carcinogenic d 27740 27740
effect
AR E08 ST F I (]
ATnc average time for non-carcinogenic d 2190 9125
effect
SH U

G ENE S HAN A S S R E AR R 258 W5 B R4 (USEPA
Integrated Risk Information System)  Ilfif 4 [FI4T & & 214285 (The Provisional
Peer Reviewed Toxicity Values) 8 XU HI U H (Texas Risk Reduction
Program) FI[X /% (f (Regional Screening Levles) [ & AT LRIk,
XFT R HI25.3-2014, X TG B st S 50T 78R8 . #EH0E UK
B/ ME AL .

RSB B (PR BT g R b 3 g XU P AR A )
(GB36600-2018) H ikl 1T H S HAT 7% . BREAT B SN S5
HUE AR LT

(D) REFBREEZEE (4, cm) o FEEREEZEE (L, cm) |
TREEREIEREE (dw, cm)

HEFFAE R 1 (PR e FH b 43875 e XU B 42 ) (GB36600-2018)
HREAR 1 TS 4L
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(2) {FGHYEXTHAR* (A, cm?) :

(AR AR ARG NY)  (HT 25.1-2014) A HLE VEGHIE B Bt — N R 2
FITHRKN 40 mx40 m, #EILIZSHBINME R E N 16000000,

(3) HEEHVFREGE* (fom, gkg) :

SR A [ R A HUR & =YK, AL S RS EUEE N 15 gke.

(4) IS KE* (Pys, kg K/kg 138 -

K 20%, LMD B 7K ZES 35 KT LA BORR R B /K F R AR K

(5) RPN &> (PM10, mg 13 -m™)

7 & B R E K5 Gia B SERR I O, DA R A SRR SRR B A BRI ) VA
SR, AR SHUK RIS IR B 2016 F R T & 2 v o B 22 1) X3 O
FEFL XD WAEFI{E 0.119,

(6) VSR FEE* (W, cm)

(AR AR ARSI (HY 25.1-2014) 8L E VELH A A B — /N &
FITHR KN 40 mx40 m, $EMZSEBINE L E A 4000.

(7) EAMEEE (Lewa, cm)

KA 35em. (R TAEBIKEARMIE) GB 50108-2008 1 4.1.6 F14.1.7 %
N R By KR L A5 M TR B L R B REA RN T 100mm, VR 251 )E
JEARNT 250mm, AZHRRARESR IR, it 35em.

(8) AT AR EGIBIGRYNBIARLL (LB, cm)

SR FH U HE 220 eom, JEBUEH H 300 cm. (3 B THTE ) (GB 50096-2011)
Mg, lFEEEmAEmT 2.8m, BME. BEENENGEANMET 2.4 m.
N EAENERE, R GREEEFBHE) , #EaANF 22 m; M NEE
NNBES, AR (RAZFBH@ELD) , #&mADT 3.6 mo 25 LANA, %3
HOBUR I U /M 2.2 m, AEBUR IR 3 m.

(9) HFERARRBR R IR GG (n, TTEDD

ZZEIIUE A 0.0005. (3 F TREFTIKEARFTE) GB 50108-2008 H 4.1.7
SR B SR T By KR B L 45 M ) 2R AR 95 BE NS R T 0.2mm, JEANE BT . (RS
& 0.2mm MBI FREE, BRSHEREIN 3mx3m, AIIXIEIH 0.00027. %3
WIE5 (Users Guide for Evaluating VI into Buildings) (USEPA 2002) 5]
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Nazaroff (1992), Revzan et al. (1991), and Nazaroff et al. (1985)%: T 2SN F &
HIYER 2 (FF.0.0001 £ 0.001 Z (8] o ¢ BATA, HRE—w st i
ZZ A 0.0005.
(10> = AT B EE (Zerack, cm)
K 35cm. [AEAMIEEE (Leaek) o
(1) NP E (BWa, kg)
R (b EE RE R SEBREERE)  (2013) , ZSHCRH 61.8.
(12) JLEVFHMEE (BWe, kg)
BRI (b E s RE R SEBREERE)  (2013) , ZSHCRH 19.2.
(13) AP HE (Ha, cm)
R (b EJE g R SRR ERSE)  (2013) , ZSHCRA 161.5.
(14) JLEFHHE (He, cm)
Wi (hEEREFRSEBRHERSEY (2013) , ZSHCKH 113.15,
(15) #F T HERNSERESILE (SAF, TEHD

R EIRIRERN, ZSHEUESE T HIE, Yok, RES. g9, HAbiE
FEI TR A T RESE A e, b S R B S YRR, ST S0%H,
FLOZAEAE is Gt e, XF T RS Y BUA 0.5, HERMETS Pl TH R R
o, b33 G RIS 6 SR P BB A e R R A Y R B HE RIS iR S L
HUE 0.33,

(16) #F& THT/KKZSERESELLE (WAF, JoE49)

F#E T LIRS R ESRLE (SAF) , FEMEMER, ST KE5

JLPEUE 0.5. FERVETS RV iZ S HUE 0.33.
(17) FUE RN T4 E] (ATca, d)

% L& BT G i) B0 SURL R B AT 25 B S, HBRONTEP 275 i B B0 AL
RSP8I E] . PRI DAL (WHO) Al (2017 IR DASTHRE) |
HEF TN 76 %, 118 76 ETHELEUE RN AR, B: ATca=365 d/ax76
a=27740 d.
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