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CHEETER RISK PROJECT
TABLE 3-1
INGESTION OF CHEMICALE IN BOIL, SEDIMENT, AND FIBE TISSUE

DOEE EQUATION FOR RESEIDENTIAL EIPOEURE

CxIRXCF x EF x ED

DOSE (mg/kg/d) =  ercccccccccccces -
BW x AT
Where: C = chemical concentration in soil,
sediment, solid leachate, or fish tissue
(mg/kg)

IR = ingestion rate
= 200 mg/d soil or sediment for children®
= 100 mg/d soil or sediment for adults (>6
years old)"
= 54 g/d fish tissue"

CF = conversion factor
1E-6 kg/mg so0il or sediment
1E-3 kg/g fish tissue

EF = exposure frequency
350 d/yr*

ED = exposure duration
= & years for children*
= 24 years for adults"'

BW = body weight
= 15 kg for children*
= 70 kg for adults®

AT = averaging time

= ED x 365 d/yr for non-carcinogens
= 70 yr x 365 d/yr for carcinogens

sctandard default exposure factors from USEPA, 19Sla



CHEETER RIBK PROJECT

TABLE 3-2
DERMAL ABSORPTION OF CHEMICALE IN BOIL AND SEDIMENT

DOSE BQUATION FOR RESIDENTIAL EXPOEBURE

C x CF % SA x AF x ABS x EF x ED
DOSE (mg/kg/d) =  =—-————mmmmm e

Where: C = che;ical concentration in soil, q
sediment, or leachate (mg/kg)

CF = conversion factor
= 1E-6 kg/mg for soil and sediment
SA = skin surface area available for contact (]
= B6E0 cmi{event for children (hands and
feet)
= 1800 cm®?/event for adults (hands and
feet)®d
AF = soil-to-skin adherence factor q
= 1 mg/cm? b

AES = absorption factor
= 6% for PCBs®
= 1% for cadmium®

EF = exposure frequency
= 350 events/yr for soil®
= 7 events/yr for sediment®

ED = exposure duration
= & years for children®
= 24 years for adults®

o -

BW = body weight
15 kg for children®
70 kg for adults®

AT = averaging time
= ED x 365 d/yr for non-carcinogens
= 70 yr x 365 d/yr for carcinogens
*USEPA, 198%b i

b'USEPA, 1992a
‘USEPA, 1991a
“USEPA, 1989a




CHESETER RIEK PROJECT

TABLE 3-3

INGESTION OF DRINKING WATER AND EURFACE WATER

DOSE EQUATION POR RESIDENTIAL EXPOSURE

CxIRXx EF x ED

DOSE ['g;fkqfd} = - e ————————

Where:

*USEPA, 1991a
PUSEPA, 198%b
‘USEPA, 1598S5a

EF

BW

AT

BEW x AT

chemical concentration in water (mg/L)

ingestion rate of water

2 L/day for adults, drinking water*

1 L/day for children, drinking water®
0.05 L/hour x 2.6 hrs/d for surface
water, recreational use®

exposure frequency
350 d/yr for drinking water®
7 events/yr for surface water®

exposure duration
6 years for children®
24 years for adults®

body weight
15 kg for children®
70 kg for adults®

averaging time
ED x 365 d/yr for non-carcinogens
70 yr x 365 d/yr for carcinogens



CHESTER RIBK FROJECT

TABLE 3-4

DERMAL EXPOESURE TO DRINKING WATER AND EURFACE WATER

DOSE EQUATION FOR RESIDENTIAL EXPOSURE

DOSE (mg/kg/d)

Where: c

Kp

>

EF

AT

*USEPA, 1552a
Pprofessional judgment
CUSEPA, 158%a
“USEPA, 19%1a

T |

Fp xCxtxCFxAXEFZXED

chemical concentration in water (mg/L)

permeability coefficient from water
(cm/hr) (chemical-specific)®

duration of exposure event
0.33 hrs/d for child bath®
2.6 hre/d for surface water recreation®

Conversion factor (L/cm’: 1E-3)

Skin surface area available for contact
18000 cm’ for adult®
7200 cm® for chilg®

exposure fregquency
350 d/yr for drinking water®
7 events/yr for surface water®

exposure duration
6 years for children®
24 years for adults®

body weight
15 kg for children®
70 kg for adults®

averaging time
ED x 365 d/yr for non-carcinogens
70 yr x 365 d/yr for carcincgens

L



CHEETER RIEX PROJECT
TABLE 3-5
INEALATION EXPOSURE TO DRINKING WATER

DOSE EQUATION FOR RESIDENTIAL EXPOSURE

DOSE (mg/kg/d) = -— e
BW x AT

D= [(VR x S5)/(BW x Ra x CF1)] x [Ds - 1/Ra + exp(-Ra
x Ds) /Ra]

S = Cwd x FR/SV
Cwd = C x CF2 x (l1-exp[(-KalL x ts)/fe60d)])
KaL

KL/SQRT [(T1 x usS)/(Ts x ul)]
KL

n

1/[((1/k1) + ((R x T)/(H x kg))
kg = KH % SQRT (MWH/MW)
k1

KC x SQRT (MWC/MW)

Where: D = Inhalation dose (mg/kg/shower)

VR = Inhalation rate
= 14 L/min (20 m*/4)"

S = Indoor VOC generation rate (ug/m’/min)
(calculated)

Ra = Rate of air exchange
0.01667 /min®

CF1 = Conversion factor
1E+6 ug L /mg/m"

Cwd = Concentration leaving water droplet
(ug/L) (calculated)

FR = Shower flow rate
= 20 L/min*

SV = Shower stall air wvolume
=2.9m °©

Cc = Concentration in water (mg/L)



TABLE 3-5
PAGE 2/3

CF2

KaL

ts

p 9 8

ul

us

kg

kl

kC

n

Conversion factor
1000 ug/mg

Adjusted coverall mass transfer
coefficient (cm/hr) (calculated)

Shower droplet time
2 sec®

Shower droplet diameter
1 ==®

Mass transfer coefficient (cm/hr)
(calculated)

Calibration water temperature of KL
293 K°

Shover water temperature
318 K°

Water viscosity at T1
1.002 centipoise®

Water viscosity at Ts
0.596 centipoise®

Gas constant
8.2E-5 atm m°/mol/K

Absclute temperature
293 K

Henry’s Law constant (atm = /mol)
(chemical-specific)

Gas-film mass transfer coefficient
(cm/hr) (calculated)

Liquid-film mass transfer coefficient
(cm/hr) (calculated)

kg for water
3000 em/hr

k1l for carbon dioxide
20 cm/hr

Mclecular weight of water
18 g/mol



TABLE 3-5
. PAGE 3/3
MWC = Molecular weight of carbon dioxide

= 44 g/meol

MW = Molecular weight of contaminant (g/mol)
(chemical-specific)

Ds = duration of shower
= 12 min®

EF = exposure frequency
= 350 showers/yr®

ED = exposure duration
= 24 years for adults®

BW = body weight
= 70 kg for adults"

AT = averaging time

ED x 365 d/yr for non-carcinogens
= 70 yr x 365 d/yr for carcinogens

*USEPA, 1991a
PFoster and Chrostowski, 1987

*Professional judgment



CEESTER RISK PROJECT
TABLE 3-6
INEALATION OF CEEMICALS IN AIR

DOEE EQUATION FOR RESIDENTIAL EXPOSURE

DOSE (mg/kg/d) =  ==————m=—- e e R

BW x AT
Where: C = chemical concentration in air (mgfnﬁ}
(modeled)

IR = inhalation rate
= 20 =°/day for adults®
= 12 m’/day for children®

EF

exposure freguency
350 d/yr*

exposure duration

€ years for children (carcinogenic)®
24 years for adults (carcinogenic)®

30 years for adults (noncarcinogenic)®

BW body weight
15 kg for children*

70 kg for adults®

nen

AT

averaging time
ED x 365 d/yr for non-carcinogens
70 yr x 365 d/yr for carcinogens

*USEPA, 1991a
PProfessional judgment






CEEETER RISK FROJECT

TABLE 3-7

ORAL DOSE-REEPONSE PARAMETERS FOR CEEMICALS OF POTENTIAL CONCERN

— e — — — =
I CHEMICAL ORAL RFD ORAL CSF
(mg/kg/day) (1/mg/kg/day) |
MANGANESE SE-3 (WATER) N/A |
1.4E-1 (FOOD)
CHLORDANE COMPOUNDS 6E-5 2.3 |
| P,p’'-DDE N/A 3.4E-1
I DIELDRIN SE-5 16
PCBs N/A Y3
CADMIUM 5E-4 (WATER) N/A
1E-3 (FOOD)
p.p’-DDD N/A 2.4E-1
MERCURY JE-4 (HEAST) N/A
BENZO[B]FLUORANTHENE N/A 7.3E-1 (ECAO)
ARSENIC 3E-4 1.75
BERYLLIUM SE-3 4.3
VANADIUM 7E-3 (EEAST) N/A
ANTIMONY 4E-4 N/A
CHROMIUM VI 5E=-3 N/A |
NICKEL 2E=2 N/A
SILVER 5E-3 R/A
BENZO[K] FLUORANTHENE N/A 17.38-2 (BECAO) _|
CHRYSENE N/A 7.3E-3 (ECAOD)
BENZ [A)ANTHRACENE N/A 7.3E-1 (ECAO)
BENZO[A]PYRENE N/A 2.3
Inxnmzm,mmcm N/A 7.3 (ECAO)
INDENO[1,2,3- N/A 7.3E-1 (ECAO) I
C,D)PYRENE
p,p’-DDT SE-4 3.4E-1 l
|t-HGH1CI-ILD‘.Ft S5E-4 (heptachlor) (4.5 (heptachlaor) I
COPPER 3.71E-2 (HEAST) N/A




ORAL RFD ORAL CSF
(mg/kg/day) (1/mg/kg/day)
IE=1 N/A
SE-3 N/A
2.9 (RBCo) N/A |
BARIUM 7E-2 N/A
MIREX 2E-4 1.8 (W)
PENTACHLOROANISOLE 3E-2 (HEAST 1989) | 1.2E-1 (HEAST
1990)
TETRACHLOROETHENE 1E-2 5.2E-2 (ECAO)
TOTAL THMs 1E-2 (CHLOROFORM) | 6.1E-3 I
(CHLOROFORM) .
CARBON TETRACHLORIDE 7E-4 1.3E-1
FLUORIDE 6E-2 N/A
NITRITE 1E-1 N/A
DIOXINS N/A 1.5E5

The following hierarchy was used in selecting these numbers:
parameters from USEFA’s Integrated Risk Information System
(IRIS), parameters from Health Effects Assessment Summary Tables
(HEAST), numbers withdrawn from IRIS or HEAST but not yet
substituted (W), numbers from USEPA’s Environmental Criteria and
Assessment Office (ECAO), numbers from other sources (RBCo).

USEPA, 198Sc
USEPA, 1990a
USEPA, 1994a
USEPA, 1994b
USEPA, 1994cC



CHEBTER RIBK PROJECT

TABLE 3-8
INHALATION DOSE-RESPONEE PARAMETERS FOR CHEMICALE OF POTENTIAL
CONCERN
CHEMICAL INHALATION RFD INHALATION CSF
(mg/kg/day) (1/mg/kg/day)

BENZENE 1.7E-3 (ECAO) 2.9E-2
FORMALDEHYDE N/A 4.5E-2
2-METHOXYETHANOL 5.7E-3 K/A
ACROLEIN 5.7E-6 N/A
VINYL CHLORIDE N/A 3E-1 (HEAST)
CADMIUM N/A 6.3
ACRYLONITRILE 5.7E-4 | 2.4E-1 (HEAST)
MERCURY 8.6E~5 (HEAST) N/A
ETHYLENE GLYCOL 5.7E=3 {HEASTj N/A

| ArsEnIC N/A 15.1
1,3-BUTADIENE N/A 9.8E~1
CROTONALDEHYDE N/A 1.9 (W)
HYDROGEN CHLORIDE 2E-3 N/A
TETRACHLOROETHENE N/A 2.03E-3 (ECAO)
TOTAL THMs N/A 8.05E-2

( CHLOROFORM)

CARBON TETRACHLORIDE N/A 5.3E-2
DIESEL N/A 1.7E-5/ug/m *
GASOLINE N/A 5.1E-5/ug/m’ +
CHROMIUM VI N/A 4.2E1 (HEAST)

The following hierarchy was used in selecting these numbers:
parameters from USEPA’'s Integrated Risk Information System
(IR1S), parameters from Health Effects Assessment Summary Tebles
(HEAST) , numbers withdrawn from IRIS or HEAST but not yet
substituted (W), numbers from USEPA’s Environmental Criteria and
Assessment Office (ECAO), numbers from other sources (RBCo).

*unit risk USEPA, 19%54a USEPA, 1984c



CHESBTER RIBK

PROJECT

TABLE 4-1
U.8. CENSUS OF POPULATION AND HOUBING - SBTF- 3A SBAMPLE COUNT DATA (1990)+
BUMMARY
[ e
Area Total ' | Océupied Vacant
Housing | Housing Housing Public Drilled wWell | bug Well | Oother
: | Unite Units Unita L (e
Marcus Hook Borough 1055 990 65 1055 0 0 0
| Trainer Borough 912 871 a1 902 7 3 0
Chester Clty 16,512 14,538 1,975 16,445 18 22 26
Chester Township cDP | 1,879 1,778 101 1,868 5 6 0 :
| Linwood 1,190 | 1,123 67 1,190 0 0 0
Upland Borough 1,224 1,187 37 L. 294 ] 0 0
Eddystone Bnruuq _L ] 1,071 991 1,065 (] (1] 6
"* Data obtained from STF 3A,

e 20, Tables H22-H33



CHEBTER RIBK PROJECT

TABLE 4-2
CERCLIS BITES GROUND WATER MONITORING DATA#
BUMMARY
GW Contamination GW Contamination Ho GW
Bite Name organicas# Inorganica# Contamination# Commenta
Air Products | Benzene (16) Barium (700) Residents (547)
Carbon Tetrachloride (1400) Zine (230) ~2 miles NW

Chloroform (57)
Tetrachloroethene (720)
1,1,1-Trichloroethane (1)
Trichloroethene (1700)
vinyl Chloride (4)

known to rely
on homewells

Delaware Co
Incinerator
Landfill

Chlorobenzene (1)

Manganese (932)

ABM Wade

Acetone (11)

Benzene (110%)
Carbon Disulflde (5)
Chlorobenzene (113%)
Chloroethane (17)
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene (107%)
1,2-Dichloroethene (690)
1,2-Dichloropropane (49)
Ethylbenzene (3)
Methylene Chloride (5)
Toluene (111%)

Xylene (1)

Vvinyl Chloride (270)

(15)
(93)

CERCLIS Data:
Data units
appear to be
incorrect; no
filter metal
data presented
for metals

Data presented
are from 5-Year
Review in 1993.
No metals data
were provided.




@204nos

daj3em Hnﬂﬁﬂﬂ::E

e Aq pejrddns

Sjuaspisad [ed07]

uuﬂﬂﬂundﬁ}

103 ybyy e3ynb
aae B3 Ul
uoyjoejeq

(0000000G2ZT) @3eJINS
(oocz) epyuedd 1ejoQ

(ov1) pee

(006) unjwoayd [ej0L

(oL) unjuped
(g) ojuesay

(0000D0DZT) ®3RAJTN

(oL96) sTouayd

(y1) epjaoTyo sus(Ay3zoM
(6) spraoryoraze] uoqaed
(umouyun) epyFiInNejqQ uoqaed
(og) sro®8I1d

uofjeaodiod
Jeufjejuod
OI39H

(cz) auaald

(6¥1) susayjueuayd

(o8z) @apjaoryo auafiyian
() susyzswmwoioTyojazolonid
(9) suszusaqriyla

(g) sueyjzeocaoTyoja-1'T
(o) ouszuad

aedegq 33008

Ajpaoyany
dajeM aejsayd
ayy £Aq peaaes
aie sjuspisel

steoo] {Afuo
1861 U] ST@AD]
Axojenbaa
vda 3je ao

uoyjeuywelzuod
Ou pemoys veel
ur s3Insaa

aAoqe pajdejep ¥iadvd ejep
alam Jolowyjau Butaojjuou Teotuwayd
pue uy Juaonaa oy 80IUOCH
#3UIWUOD sUOTIRUTWRIUOD yEOTuURbIOU] ss0juwbao PWEN @3T8
MO ON UOFIRUFWRIUCD MO UOFIWUTHEIUOD MD




Bite Name

W contamination
Oorganica#

oW Contamination

Inorganicas

No aw
Contamination#

Commentws

East 10th St

Carbon Disulfide (2)
Chlorobenzene (2)
Chloroform (6)
1,2-Dichloroethane (3)
1,2=-Dichloroethene (37)
1,1-Dichloroethene (57)
1,1-Dichloroethane (42)
1,1,2,2-Tetrachloroethane
(2)

Toluene (2)

Trichlorocethane (140)
Trichlorocethene (230)
Tetrachloroethene (67)
Xylene (5)

Acenaphthene (1)
pi-n-butylphthlate (2)
2-Butanone (640)
Fluoranthene (2)
Bis-2-ethylhexylphthlate (1)
A-methyl-2-petonone (1)
Phenol (14)

Carbazole (1)

Gamma-BHC (Lindane) (.0040)
Endrin (.017)
4,4-DDT-(.015)

PCBs (.26)

Beta-BHC (.032)

Petroleum Hydrocarbon (380)

Antimony (32.3)
Arsenic (B8.7)
Beryllium (17.8)
cadmium (8.8)
Chromium (304)
Copper (215)
Lead (11.7)
Manganese (25000)
Mercury (0.61)
Nickel (492)
Selenium (5.8)
Zinc (2470)




aw contamination

'?dﬂ Contaminatien .

pg /L.

*The numbers

n parenthesis represen

GW= Groundwater

hi

qﬁeﬂt concentration reportea for each contaminant

: No aw :

Bite Name organice# Inorganica# Contaminations Comments
PECO no wells;
Swedeland unknown if

ground water |s
contaminated
Vermiculite no wells;
Dump Site unknown {f

ground water is
contaminated

ﬁ




TABLE 4-3
RISK SUMMARY
CHESTER WATER AUTHORITY

. CHESTER RISK PROJECT

DRINKING WATER ADULT : i _ 'CANCERRISK ~ NON—CANCER RISK
TOTAL RISK FROM ALL SOURCES (1986—ED- 1 YEAR) 1.34E-07 3.95E-01
TOTAL RISK FROM ALL SOURCES (1990—ED- 1 YEAR) 2 13E-07 2.25E—01
TOTAL RISK WITHOUT FLUORIDE (1991-ED- 1 YEAR) 1.86E-07 2.14E-D1
TOTAL RISK FROM ALL SOURCES (1992—ED- 1 YEAR) 1.98E-07 2.27E-01
TOTAL RISK WITHOUT FLUORIDE (1993—-ED- 1 YEAR) 1.78E—07 2.39E-01
TOTAL RISK WITHOUT FLUORIDE (1993—-ED- 30 YEARS) 4.27E—06 2.39E-01
DRINKING WATER'CHILD = = oiiiissmne oim e Do i
TOTAL RISK FROM ALL SOURCES (1988—ED- 1 YEAR) 3.12E—07 . 9.21E-01
TOTAL RISK FROM ALL SOURCES (1990—ED- 1 YEAR) 4.96E—07 5.33E —01
TOTAL RISK WITHOUT FLUORIDE (1991—-ED- 1 YEAR) 4.35E—07 4.99E—01
TOTAL RISK FROM ALL SOURCES (1992—-ED- 1 YEAR) 4.62E—07 5.31E—01
TOTAL RISK WITHOUT FLUORIDE (1933-ED- 1 YEAR) 4.15E—07 5 57E-01
TOTAL RISK WITHOUT FLUORIDE (1993—ED- 30 YEARS) 2 49E—06 5.57E-01
INHALATION ADULT SR e
TOTAL RISK FROM ALL SOURCES (1988—ED— 1 YEAR) 2.24E-06 0.00E+D0

OTAL RISK FROM ALL SOURCES (1990—ED- 1 YEAR) 2.90E-06 4. 47TE—02

OTAL RISK FROM ALL SOURCES (1931-ED- 1 YEAR) 3.126—06 0.00E+00

TOTAL RISK FROM ALL SOURCES (1992—-ED- 1 YEAR) 3,326 -06 0.00E+00

TOTAL RISK FROM ALL SOURCES (1993—-ED- 1 YEAR) 2.64E-06 0.00E +00

TOTAL RISK FROM ALL SOURCES (1993-ED~- 30 YEARS) £.33E-05 0.D0E+00
DERMAL CHILD :

TOTAL RISK FROM ALL SOURCES (1989—ED- 1 YEAR) 7.41E-08 8.51E—02

TOTAL RISK FROM ALL SOURCES (1990—ED- 1 YEAR) 1.00E—-07 1.13E—-01

TOTAL RISK FROM ALL SOURCES (1991—ED- 1 YEAR) 1.03E—07 1.18E-01

TOTAL RISK FROM ALL SOURCES {1992—-ED—- 1 YEAR) 1.10E—07 1.26E—01

TOTAL RISK FROM ALL SOURCES (1993—ED- 1 YEAR) 1.32E—07 1.06E-01

TOTAL RISK FROM ALL SOURCES (1993—ED- 30 YEARS) 7.95E 07 1.06E—01

TOTAL RISK*

1989 (1 YEAR) ADULT 2.37E-06 3.95E—01

1990 (1 YEAR) ADULT 3.11E-08 2.74E-01

1991 (1 YEAR) ADULT 3.30E—06 2.14E-01

1992 (1 YEAR) ADULT 351E-06 2.27E-01

1993 (1 YEAR) ADULT 2.82E-06 2.39E-01

1986 (1 YEAR) CHILD 3.86E—07 1.01E+00

1980 (1 YEAR) CHILD 5.96E—07 6.46E—01

1991 (1 YEAR) CHILD 5.38E-07 6.17E-01

1992 (1 YEAR) CHILD 5.72E-07 6.57E-01

. 1993 (1 YEAR) CHILD 5.48E-07 6.63E-01

1993 (30 YEARS) ' 7.09E—05 9.02E—01

*Told Fisk without Fluorioe



CHESTER RISK PROJECT
TABLE 4—4
RISK SUMMARY

PHILADELPHIA SUBUREAN WATER COMPANY

DRINKING WATER ADULT

TOTAL RISK FROM ALL SOURCES (1989-ED- 1 YEAR)
TOTAL RISK FROM ALL SOURCES (1290-ED- 1 YEAR)
TOTAL RISK FROM ALL SOURCES (1991-ED- 1 YEAR)
TOTAL RISK FROM ALL SOURCES (1292-ED- 1 YEAR)
TOTAL RISK FROM ALL SOURCES (1293-ED- 1 YEAR)
TOTAL RISK FROM ALL SOURCES (1993-ED- 30 YEARS)

DRINKING WATER CHILD

TOTAL RISK FROM ALL SOURCES (1389—-ED- 1 YEAR)
TOTAL RSK FROM ALL SOURCES (1990-ED~ 1 YEAR)
TOTAL RISK FROM ALL SOURCES (1991—ED~ 1 YEAR)
TOTAL RSK FROM ALL SOURCES (1232—-ED- 1 YEAR)
TOTAL RISK FROM ALL SOURCES (1993—-ED- 1 YEAR)
TOTAL RISK FROM ALL SOURCES (1983—ED~ 30 YEARS)

INHALATION ADULT

TOTAL RISK FROM ALL SOURCES (1989—ED- 1 YEAR)
TOTAL RISK FROM ALL SOURCES (1890-ED- 1 YEAR)
TOTAL RISK FROM ALL SOURCES (1991-ED- 1 YEAR)
TOTAL RISK FROM ALL SOURCES (1852—ED— 1 YEAR)
TOTAL RISK FROM ALL SOURCES (1953—ED~ 1 YEAR)
TOTAL RISK FROM ALL SOURCES (1983—ED~ 30 YEARS)

DERMAL CHILD

TOTAL RSK FROM ALL SOURCES (1889—ED~ 1 YEAR)
TOTAL RSK FROM ALL SOURCES (1980—ED~ 1 YEAR)
TOTAL RISK FROM ALL SOURCES (1991-ED~ 1 YEAR)
TOTAL RISK FROM ALL SOURCES (1232-ED- 1 YEAR)
TOTAL RISK FROM ALL SOURCES (1983—ED~ 1 YEAR)
TOTAL RISK FROM ALL SOURCES (1933-ED- 30 YEARS)

TOTAL RISK*

1989 (1 YEAR) ADULT
1990 (1 YEAR) ADULT
1991 (1 YEAR) ADULT
1992 (1 YEAR) ADULT
1993 (1 YEAR) ADULT
1988 (1 YEAR) CHILD
1990 (1 YEAR) CHILD
1991 (1 YEAR) CHILD
1892 (1 YEAR) CHILD
1993 (1 YEAR) CHILD

1983 (30 YEARS)

CANCER RISK

1.13e-07
151E-07
872 -08
B.ESE-D8
23407
5.62€-06

2.65EO7
35207
2.27E-07
20307
£.46E-07
328E-D6

1.90E-D6
252606
1.63E-—06
1.46E 06
3.92E-06
8.41E-05

6.29E-08
E.3SE-08
£35E-08
4 B2F 08
1.30E-07
7.78E—07

2.01E-D&
2.67E-06
1.73E-06
1.54E—06
4.15E-06
328E-07
4 38E 07
2BEO7
251E-07
6.76E-07

1.04E—-04

NON-CANCER RISK

1.30E-01 P
1.73E-01
1.12&E-01
99702
2.68E-01
2.68E-01

3.04E-01
4.03E-01
2.60E-01
2.33E-01
6.26E-01 i
6.26E-01

0.00E+00

0.00E |
0.00E

0.00E+00

0.00E+00
0.00E+00

T21E-02
9SBE-02
6.18E-02
55302
1.45E-01
148E-01

1.30E-01
1.73E-01
1.12E-01 b
9.97E-02
2E68E-M
3.76E-01
4 .99E-01
3226 -M
2.BBE-O1 L]

1?55-1:1.

1.04E+00

"Note fluonoe is not added to the hnished water



TABLE 4-5
RISK SUMMARY
PHILADELPHIA WATER DEPARTMENT

. CHESTER RISK PROJECT

DRINKING WATER ADULT CANCER RISK NON-CANCER RISK
Total Risk without Fluoride (1888—ED- 1 YEAR) 1.6E-07 1.67TE-01
Total Risk without Fluorice (1980—ED- 1 YEAR) 1.9 -07 215-M
Total Risk without Fluoride (1931—-ED- 1 YEAR) 187E-07 220E-01
Total Risk without Fluoride (1982—ED- 1 YEAR) 1.41E-07 1.61E-01
Total Risk without Fluoride {1953—ED- 1 YEAR) 2.14E-07 240 -M
Total Risk without Fluoride (1983—ED- 30 YEARS) S.14E-06 2.40E-01
DRINKING WATER CHILD
Total Risk without Fluoride (198S—ED— 1 YEAR) 3.80E-07 4.37E-01
Total Risk without Fluoride (1980-ED- 1 YEAR) 4 58E -07 50=E-01
Total Risk without Fluoride (1991—ED- 1 YEAR) 4 60E -07 5.14E-M
Total Risk without Fluoride (1992—ED- 1 YEAR) 3.28E -07 A.7TE-O1
Total Risk without Fluoride (1993—ED— 1 YEAR) 5.00E-07 5.60E-01
Total Risk without Fluaride (1993—ED- 30 YEARS) 3.00E-0D6 5.60E-O
INHALATION ADULT =
ol Risk from All Sources (18859—ED— 1 Year) 27E-D6 0.00E+00
tal Risk from All Sources (1980—ED- 1 Year) 2B7E-D6 2892 -02
otal Risk from All Sources (1991—ED- 1 Year) 3.05E-06 1.75E-02
Total Risk from All Sources (1992—ED- 1 Year) 235E-06 0.00E+00
Totzal Risk trom All Sources (19833—-ED- 1 Year) 3.34E-06 1.75E-02
Total Risk from All Sources (1983—-ED- 30 Year) B.O0E-05 1.75E-02
DERMAL CHILD
Total Risk from All Sources (1989—ED- 1 Year) S 04E-08 1.04E-01
Totz! Risk from All Souces (1990—-ED- 1 Year) 9.77E-08 1.11E-01
Total Risk from All Souces (1991-—-ED- 1 Year) 1.0E-07 1A7E-D1
Total Risk trom All Sources (1952—ED— 1 Year) 7.80E-08 Eo5E-02
Total Risk from All Sources (1993—ED- 1 Year) 11ZE-07 128e-01
Total Risk from All Sources (1933—ED- 30 Year) ETE-07 128 -01
TOTAL RISK*
1080 (1 YEAR) ADULT 2B%E~-06 1.87E-01
1950 (1 YEAR) ADULT 306 -06 24sE-01
1991 (1 YEAR) ADULT 324E-06 238 -01
1892 (1 YEAR) ADULT 245€-06 1.61E-01
1003 (1 YEAR] ADULT 3.55E-06 25TE-1
1989 (1 YEAR) CHILD 471E-07 540E-01
1990 (1 YEAR) CHILD 558-07 6.14E-01
1991 (1 YEAR) CHILD 562X -07 6.31E-01
1892 (1 YEAR) CHILD 4.06E -07 4 66E-01
. 1993 (1 YEAR) CHILD 6.1E-07 6.88E—01
1893 (30 YEARS) E.BSE-05 9.45 -01

“Toia Fisk without Fluonoe
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' Date

CHESTER

RIBK PROJECT

TABLE 4-%

CHESTER WATER AUTHORITY

VIOLATION BUMMARY

Violation

. Parameter

W
Compliance Achiaved

January 1994

Treatment Technique

Not meeting
Treatment

Performance
requirement#*

January 1994

June 1993

Treatment Technique

Hot meeting
Treatment

Performance
requirement#*

June 19931

June, July ,

Treatment Technique

Not meeting

November 19952

monitoring results

samples under

| the Lead Rule

October 1992 Treatment
Performance
requirement#
January 1992 | Late submitting Required January 1992

December 1991

* Under

e Surface

Treatment Technique

Mot meeting
Treatment

Performance
requirement#*

ater Treatment Rule (SWTR)
pata from the Federal Reporting Data System (FRDS)

January 1992




CHEBTER RISBK PROJECT

PHILADELPHIA BUBURBAN WATER COMPANY

TABLE 4-10

VIOLATION BUMMARY

Date | . vioiatien Parameter Compliance Achieved
May 1994 Late submitting | Volatile | May 1994
monitoring Organics under
results Phase 11
March 1992 Treatment Not meeting March 1992
Technique Treatment
Performance

requirement#*
e Surface Water TrenEmenE éuIn fSHTHi

pData from the Federal Reporting Data System (FRDS)




CHEBTER RIBK PROJECT

TABLE 4-11

PHILADELPHIA WATER DEPARTMENT
VIOLATION BUMMARY

Date Violation Paramater Compliance Achieved
March 1992 Treatment Not meeting March 1992
Technique Treatment
Performance
requirement#
February 1992 Treatment Not meeting March 1992
Technique Treatment
Performance
requlrement#*
January 1992 Late Required September 1992
: submitting samples under
initial the Lead Rule
monltoring

results for
lead

December 1991 | Treatment Not meeting December 1991
Technique Treatment
Performance
requirement#
| December 1991 Late Required January 1992
submitting samples under
monltoring the SWTR
results

November 1991

Treatment
Technique

Not meeting
Treatment

Performance
requirement#

November 1991




CEESTER RISK PROJECT

TABLE 4-12

COMPARISON OF CEILDREN'S BELOOD LEAD IN CHESTER, PA
WITHE RESULTE OF USEFA'S TEREE-CITY BTUDY

l Geometric Mean | Children Above

City (ug/dL) 10 ug/dL
Chester (all years combined) 14.2 68%
Baltimore 12.5 59%
Boston 12.6 Tltl
Cincinnati 11.7 52%




Yaar

CHEESTER RISK PROJECT

Msan (ug/dL)

TABLE 4-13

10 ug/d4dL

Children Above

TEMPORAL TRENDE IN CEILDREN’S ELOOD LEAD
CHESTER, FA

Children Above 50

ug/dL

1989 16.6 72% 6.2%
1550 18.0 79% 3.8%
1991 1201 78% 2.8%
1992 23.1 61% © 0.27%
1963 11.9 62% 0.22%




. CHESTER RISK PROJECT
TABLE 4-14

EITE-SPECIFIC INFORMATION

-

SITE OPERATIONAL LOCATION S5IZE
HISTORY

DE County incinerator ash Chester 30 acres

Incinerator disposal, Township

Landfill Ne. 1 municipal waste
disposal

Vermiculite Dump | rayon production Marcus Hook 4 acres
disposal

ABM Wade rubber recycling Chester City | 3 acres
debris disposal

Monroe Chemicals | production of Eddystone 2.3 acres
benzaldehydes and
benzyl alcchol

Scott Paper paper mill waste Chester City | ?
discharge

Air Products & catalyst and Marcus Hook ?

Chemicals, Inc. petroleum cracking
waste disposal

Metro Container RCRA drum Trainer ?
recycling, sludge
and incinerator
ash production

East Tenth rayon production Marcus Hook 35 acres

Street Site,

a.k.a. FMC Site

E——— — ————— ——=




CEESTER RIEK PROJECT

TABLE 4-15

SUMMARY OF FINDINGS AT CERCLIE EITES'

SITE

COMMENTS

DE County Incinerator
Landfill No. 1

Exceedances of risk-based screening
levels for soil, under a residential

exposure scenario, for arsenic and
beryllium.

Vermiculite Dump

Exceedances of risk-based screening
levels for soil, under a residential
exposure scenario, for copper, mercury,
benz[a]anthracene and benzol[a]pyrene.

ABM Wade

Exceedances of risk-based screening
levels for soil, under a residential
exposure scenario, for antimony,
arsenic, beryllium and manganese.

Monroe Chemicals

Exceedances of risk-based screening
levels for scil, under a residential
exposure scenario, for arsenic,
beryllium and silver.

Scott Paper

Exceedances of risk-based screening
levels for scil, under a residential
exposure scenario, for benz[a]pyrene.

Air Products &
Chemicals, Inc.

Exceedances of risk-based screening
levels for soil, under a residential
exposure scenario, for arsenic and
mercury.

|
i
|

Metro Container

Based on usable data, no exceedances of
risk-based screening levels for soil,
under a residential exposure scenario.

East Tenth Street
Site, a.k.a. FMC Site

Exceedances of risk-based screening
levels for soil, under a residential
exposure scenario, for antimony,
arsenic, beryllium, copper, mercury,
vanadium, benz[a]anthracene, benzo[bj-
fluoranthene, benzo[k]flucranthene,
benzo[a]pyrene, chrysene, dibenz[a,h]-
anthracene, indeno[1,2,3-c,d]pyrene,
RAroclor-1254 and Aroclor-1260.

'‘Based on available historical data
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CHESTER RISK PROJECT

TABLE 4—22
SURFACE WATER. SEDIMENT, AND FISH TISSUE CHEMICALS OF CONCERN
- [ MAKTMOM
%:ION MEDIUM | CHEMICAL OF CONCERN CONCENTRATION
OC511-000€  |FIBH Technical chiordane 0.05 ma/kg
e Disdarin 0.02 mg/kg |
VERMICULITE DUMFP |SW (DS) |Aluminum 2290 ugh i
Chromium 8.1 ugh
Barium B5.7 ugh
Cadmium 0.4 ugh |
Micke! 15.8 ugfl |
Manganese 351 ugh |
Zinec 260 ugh |
Arsenic 4 ugh |
Sedenium 20 ugh I
Marcury 5.7 ugh |
SW(US) |Aluminum 2130 ugh |
Chromium 10.4 ugh
Barium B3.6 ug/l
Cadmium 0.35 ugh
Copper 17.8 ugh
Micks 15.5 ugh
Mangansse 373 ugh
ane 175 ugl
Vanadium 125 ugh
Arsenic 8 ugh
Selenium 1Bugh -
Mercury 13 ugh |
WOonNO ez [EW Manganess 17700 ugA |
FISH Technical chiordana 0.33 mg/kg
\p.p"—D0ODE 0.28 mg/kg
{Dieldrin 0.01 mgfkg
|PCBa 0.43 mg/kg
. - [Cadmium 0.003 mg/kg
YROE CHEMICAL |FOND SW [Arsenic 22 ugh
FOND SEDy Antimony 36,8 mg/kg
Arsenic 1.5 mp/ig
Baryliium 0.2 mg/kg
Cadmium 12.6 mg/kg
Chromium 44 mg/kg
| Sitwer 72 mafkg
SED (US) |Benzolbfuwanthens 200 ugfkg
Arsenic 21.7 mgfkg
Baryilium 0.8 mg/kg
Vanadium 142 mg/kg |
SED(DE) |Arsenic B mgfkg |
Antimony 21.4 mgfkg |
[Beryllium C7mghkg |
| Chramium 243 mgfkp
(Manganess BO7E mg kg
[Nicks! 201 mgikg
Vanadium Ba
EAST 10TH STREET |SED Benz|zlanttvecens 5800 uglkg
| Benzofbfiuoranthene 8700 ug/fkg
[Benzojz]pyrens 3400 ugfkg
(Indeno[1.2.2-c.d]pyrens 3500 ugikg
| Dibenz[a.h]anthracens 1100 ugfkg
WOFD000E-084.5 FISH Tﬁ:hl_'\_iull chiordans 0.74 mg/kg
cs-Chiordane 0.027 mo/kg
t—Nonachlor 0.033 mgikg
p.p —0DT O26mofkg |
p.p’—DDD 0.23 mg/kg
|p.p’=0DE 0.52 mgfkg
PCBa 2
. Arsenic (converted from dry) 0.45
Copper 18.4 mg/kg !
' Cadmium 0.22 mgfkg
Cadmium (convered fam dry) 0.78 mgikg
| Copper (converted Wom dry) 41.4 mglkg
i Cxychlordans 0.034 mg/hg




CHESTER RISK PROJECT

TABLE 4-22
SURFACE WATER, SEDIMENT, ANDO FISH TISSUE CHEMICALS OF CONCERN
MAX M
STATION MEDIUM | CHEMICAL OF CONCERN CONCENTRATION
WOrO000z - DB1.8 [FSH | Technical chiorcans 1.6 mafkg
c~-Chicroans 0.024 mg/kg
1=MNonachior 0.033
[ p.p —DOT__ 0.24
p.p'-DDD 0.5 mg/wg
| p.F —DDE Zimghg |
| PCEs 1.8 mgfg
| lor gane 0.027
DELFISH-07 FISH [PCE 1260 1.54 mg/kg
PCE 125%_ 1.46 mg/kg
pp'-DOD 0.58 mgikg
p.p -DDE <77 mofg
Mercury 0.16 mofkg
L | aipha — Chioroans 150 ugfkg
DELAWARE COUNTY |SW A senic 66 ug
INCINERATOR LAND - Beryilium 12 ugh
FILL #1 | Manganese T260 ugh
SED Arsenic 12 moikg
'  Berytlium 1.8 mo/kg
- ‘Caomum X
Crwomium 110
‘Vanadium €7 mg/kg
Benz|slanthracens 1700 ugfkg
 Benzo[b]fuoranthens 2200 ug/kg
 Benzo[ajoyrens 2700 ugfg
i . Dibenzia hlantvacens 230 ugig
AEM WADE ISBD Arsenic 164 mg/kg
422120 [57] Fres cyanide 47 ugh
Tetal cyanide 0.04E mgh
Cagmium a6 ugh
Chromium 28 ugh
Copper 65 ug/
Zne 9 ug/
3066 FISH Cricroans 0.01711 mo/kg
p.p —DOE__ 0.03438 mglkg
Dielgrin 0.00688 mg/xg
‘Mirex 0.00301 mg/vg
Pentachicroanisole _oooismokg |
Digaxine 0.000001 mgikg |
| FCEs £.15308 mgfkg |
! | Mooy DOEmofg |
[ 422088 SW Cacmium S5 ugh
Chromium 130 ugh
Copper 82 ugh
Zinc BSE ugl
Mercury 2ugh
22118 SED | Anmmany Wmofp |
[WoND172 SW Crvomum Sugh '
Coppar BO ugh
Manganess 130 ugh
Nickel 50 ugh
Zinc 80 ugh
| Alyrninum 1090 uph
[WONOC15E |SW "Chromeum Eugh |
| | Manganess 60 uph !
Nicxel S0 ugh
Zinc 50 ugh
Aluminum 1000 ugh




CHESTER RISK PROJECT
TABLE 4-23

SURFACE WATER RISKS
_ CHILD —— ADULT
CHEMICAL OF CONCERN ||HAZARD HAZARD CANCER
INDEX INDEX RISK
Alurminum 0.00015 N MNiA
Chromium 0.00038 0.00011 N/A
Banum 0.00027 0.000068 NIA
Cadmium | 0.00051 0.00023 N/A
Wickel | 000013 0.00003 NA |
| Msanganese | 0.015 0.0038 NIA |
‘_l*lﬂc |  0.00018  0.000056 NIA |
| Arsenic | 0.0025 0.00065 2 3E-0O7
Seiernum | 0.0007S 0.00019 MNiA
Mercury 0.0061 0.0023 MNiA
TOTAL 0.026 _ 0.0075 zﬁ. —0
VERMICULITE DUMP {us) Aluminum 0.00014 0.000035 1A
Chromium 0.00044 0.00012 NfA
Barium 0.00025 0.000064 N/&
| Cadmium 0.00045 0.0002 MIA
Copper 0.000088 0.000027 N/A
| | Nickel |  0.00013 0.000029 NIA
| Mangsnese | 0074 0.0036 MNiA
| Zmnc 0.00013 0.000037 MiA
Vanadium | 000035 0000088  N/A
Arsenic 0.0057  0.0015 S52E-07
Selenium 0.00072 0.00017 MNfA
ercury 0.014 00,0052 MN/A
OTAL 0.036 0.011 E.EE-EI'?
WOMNOo182 Mengenese 0.6727 017 A
- x 587 n@
ROE CHEMICAL Arsenic 0.014 0.0036 13E-06]
e ~ AL 0.014 0.0036 1.3E-06
DELAWARE COUNTY Arsenic 0.044 0.011_ 40E-06
INCINERATOR LAND- Berylium 0.0061 0.0032 3SE-05
FILL #1 | Manganese 028 0.0703
OTAL 0. 0085 36:-05
422120 |Free cyznice 0.0004 0.0001 N
Total cyanide 0.00044  0.00011 N/A
Cadmium 0.05 0.023 MNIA
Chromium 0.0038 0.0011 NIA
Copper 0.00036 0.0001 N/A
Zinc 0.0000T1 0.00002 MIA
AlL" [1] 0.024
422088 Cadmium 0.07 0.032 NIA
Chromium 0.0055 0.00E NIA
| E‘pﬂ' | 000044 0.00012 MNIA
Zinc | 0.00D5& C.0001 8 NIA
Mercury 0.0022___0.0007S EZA :
AL g.078 0035 N/
WONO172 Hromium 0.0002 0.00006 M/A
Copper 0.00043  0.00012 N/A
Manganese 00048 0.0012 MiA
Hickel 0.00042 0.000055 MNIA
| Zinc 0000044 0.000013 NIA
| { Alummum | 000007 0.000017 A
| OTAL | 0.0061 C.0D0NS A
| WOND158 | Chromaum |  0.00021 000006 N/A
Manganese 0.0023 0.00058 N/A
Mickel 0.00043 0.000095 MN/A
' Zinc 0.0028 0.0006  N/A
Aluminum 0.000085 0.000016 MIA
OTAL 0.0058 0.0014 MR

*INCLUDES TOTAL NOT FREE, CYANI




CHESTER RISK PROJECT
TAEBLE &a-24
SEDIMENT RISKS

i
STATION

—= ——

CHEMICAL OF CONCERN

CHILD _ ADULT —
HAZARD HAZARD CANCER
INDEX

MONR HEM —FOND SED

MONROE CHEMICAL-US SED

INDEX

RISK

| Antimony | 0.024 0. N/A

| Arsenic 0.0013 0.00014 B2E-08
| Beryllium . 0.000015  0.000001 4.0E-08
| Cadmium | 0.0087 0.0028 N/A
Chremium 0.0022 0.00024 NfA
Silver

TOTAL

enzo|blflucranthene

0.0037 _ 0.0004  N/A |
] ?ﬂ.mn;&uum 1.2E-07]|
N A 4.6E-00|

Arsenic 0.0185 0.002 1.2E-06
Beryllium 0.000048 0.000004 12E-07
Vanadium | 0.0052 0.00056 A
T - | 0024 00026 13E-
MONROE CHEMICAL-DS SED Arsenic [ 0.0068 0.00073 ué —07
Antimony 0.014 0.0015 N/A
Beryllium 0.000035 0.000003 S 4E-DB
Chromium 0.012 0.00138 N/A
[Manganese 0.011 0.0012 N/A
| Nickel 0.0026 0.00028 N/A
| Vanadium =1 0.0032 0.00035 A
AL | EE U.E 5§§ -ET
EAST 10TH STREET | Benz|alanthracene N/A N/A 1.3E-07
Benzo|bHfiuoranthene N/A N/A 2.0E-07
Benzo|a]pyrene N/A N/A 7.8E-07
 Indeno(1,2,3—c,d]pyrene N/A N/A BE.OE-0DB
DCibenz[e hlanthracene
T =
DELAWARE COUNTY Arsenic
INCINERATOR LAND- Beryvilium
FILL #1 Cadmium
Chromium
Vanadium
Benz|s]anthracene
Benzo[b]flucranthene
Benzo[a]pyrene ;
Dibenz[a.hlanthracene N/A A 5.3E-08
AEM WADE
422115




CHESTER RISK PROJECT
TABLE 4-25
FISH TISSUE RISKS

Q [ 'CHILD ADULT
|STATION CHEMICAL OF CONCERN HAZARD HAZARD CANCER
' L | INDEX INDEX RISK.
[WQOF00511-000.6 Technical chiordane 5.2 11 6.4E-05
Dieldrin 2.1 044 26E-04
[TOTAL 7.3 1.6 3.3E-04
WQNO182 "Technical chiordane 18 407 24E-04]
|p,p'-DDE N/A N/A 5.2E-05
| Dieldrin 0.69 0.15 B.BE-05]|
FCEs N/A N/A 1.8E-03
Cadmium 0.01 0.002 N/A
TOTAL 20 4.2 EEE -03
WQF00002-084.9 Technical chiordane 8 1.7 1.0E-04]
cis—Chlordane 1.6 033 1.9E-05
t—Nonachlor 0.23 0.05 B.2E-05
p.p'—DDT . 1.8 0.38 49E-05
p.p'—DDD N/A N/A 3.0E-05
p.p'—DDE N/A N/A 8.7E-05
PCBs N/A N/A 8.5E-03
Arsenic (converted from dry) 5.2 1.1 4.3E-04
Copper 1.7 0.37 N/A
Cadmium 0.76 0.16 N/A
| Cadmium (converied from dry) 2.7 0.58 N/A
Copper (converied from dry) 3.8 0.83 N/A
. chiordane 2 0.42 _ 2.4E-05
AL 1* 16 3.4 BBE-03
TOTAL 2* 12 25 43E-04
WQF00002-081.8 Technical chlordane 92 19.7 1.1E-03
c—Chlordane 1.38 023 1.7E-05
{—Nonachlor 0.23 0.05 B2ZE-05
p.p'-DDT 1.7 0.36  4.5E-05
p.p'—DDD N/A N/A 6.6E-05
p,p'—DDE N/A N/A 3.9E-04
PCBs N/A N/A B.0E-03
Oxychlordane | 1.6 0.33 1.9E-05|
[TOTAL | 57 21 S8E-03
DELFISH-07 PCB 1260 N/A N/A E.EE—E
PCB 1254 N/A N/A 6.2E-03
p.p'—DDD N/A N/A 7.7E-05
p,p'—DDE ' N/A N/A 5.2E-04
Mercury 2.2 0.47 N/A
alpha—Chlordane | B.6 18 11E-04|
TOTAL 11 23 1.3E-02]
3096 hlordane 0.98 021 1.2E-05
p,p'—DDE N/A N/A 6.4E-06
I Dieldrin 0.48 0.1 E.'I_E- 05
Mirex Q.05 - 0.01 3.0E-08
| FPentachloroanisole 0.00025 0.000053 1.4E-07
Dioxins | N/A - N/A 9.8E-05
. PCBs | NIA N/A 6.5E—04
| Mercury | 0.69 015 N/A |
= TAL [ 2.2 047 B.3E-04]

*TOTAL 1 includes wet weight metals, TOTAL 2 includes dry weight metals only



CHESTER RISK PROJECT

TABLE 4 2%
SURFACE WATER, SEDIMENT, AND FISH TISSUE RISKS :
[ETATIONID TSOURCE  |CHILD M |ADULT—=24 HI |DAIVER [CANCER |DRIVER
| ' | RIS
WOND182 swW | 0.673 0.171 | Mn | NAT —
- [FIEH | 19.687 4.218 | chiordans 2.206-03 | PCBs
DELFIEHDT FisH 1 10816 2.318 |chiordans,Hg | 1.30E -02 | PCBs
0000Z—081 8 FISH SEET4 20.758 | chioroans 6.B0E-03 | PCEs
WOF0D00zZ - 084.5 DRY FISH 11.698 2.507 | An 4,30E-04 |As
—— WET FISH 16.036 3.441 | chiordans 8.60E-03 [PCBs
WOFO0E11 —D00.6 FISH 7.248 1,553 | chiordana 3.30E - 04 | dieidrin
422088 [SW 0.080 0.035 | Cd NIA
422118 EED 0.006 0,001 | 5B NiA
(422120 sW 005 o024 iCd NA|
| 3056 FIEH 2.208 0.472 | chiordane | BADE-04 |PCBa
[WONO158 SW 0.006 0.001 | Zn.Mn . N/A
[WOND1TZ_ SW_ 0.006 0,002 | Mn N/A
[AEM WADE |SED , 0.140] 0.015 As | 9.00E—06 | As
[MONRDE PONDSW | DO | D.00% | As 1.30E-0E | As
FOND SED | 0.040 000E|Sb 1.20E-07 |As
US SED | 0.024 0.003 | Aa 1.30E-06 |As
DE SED 0.050 0.005 | C7,SB.Mn E.30E-07 |As
DELCO INCINERATOR LF—1 |SW D.328 0.085 | Mn 3.90E—05 | Bs
|SED 0.025 0,004 | As 1,70E-06 | As, benzo[a|pyrens
SED N/A M/A 1.40€ -06 | benzo[a|pyrens
VERMICULITE DUMP SW US 0.037 0.011 [Mn E.20E-07 [As
SW DS 0.0 0.007 | Mn | 2.30E-07 |As




CHESTER RISK PROJECT
TABLE 4-27
Delaware County, PA TRI Facilities
Chronic Index and Residual Mass Ranking
gﬂ

Rank Company Name City TRI Category Chemical and Issue of Concemn
6 Epsilon Prods. Marcus Air fugitive, Air Ettwylene, Propylene: volume
Hook stack
5 Boeing Defense & Space Ridiey Alr stack Volatiles mixture: volume
Group Park
Foamex LP. Eddystone | Air fugitive Dichloromethane: toxiciy
Scoli Paper Chester Air lugitive, Air Chioroform: toadcity
stack Acids: volume, acute toxicity
2 Witco Corp. Trainer Air lugitive, Air 2-Methoxyethanol: volume and
stack toxicity
1 Sun Refining & Marketing Marcus Air fugitive, Air Ethylene Oxide: volume, toxicity
|| Hook stack Berzene and MTBE: volume,
taxicity
This aralysi= does nol represent retatve risk. The mnk provides 2 rough estimate of potentil hasard for screening purposes snd ms!
. be evaluated with e gualitsinve informalion contained in this report.
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CHESTER RISK PROJECT

TABLE 4-28

1002 TRI FOR AEGION I
DELAWARE CO,, PA

Sic

— Chemical Name Eacllity 108 FacllityMName __________ Stesl Address Zip Code Cliy County Letilude Longitude Code
TRICHLORDETHYLENE SO0 MW DU IAOE MG DEFENSE & SPACE GROUIP BTEWART AVE & INDUSTRIAL HWY. 19103 RIDLEY PARK DEL AWARE IEFHN JE837 AT
ACETONE 1001 AL INTILG DORNG DEFENGE A SPACE OROUP RTEWART AVE. A INDUSTAIAL HWY,  101m RIDLEY PANK DELAWARE 308281 S0 AT
WETHYL ISOBUTYL KETONE 001 MWOHLINDOUS BOFINO DEFENGE & SPACE GROLIP STEWART AVE & INDUSTAIAL HWY, 16103 AIDLEY Pans DEL AWANE IEZEN RO AT
BULFURIC ACID 1001 G0 TP BOOE FORMEN Y P, 1600 E. 2ND ST, a2z EDDYSTOME DELawARE ankiim PO AR
TOLUEMEDRSDCY ANATE (MINED ISC 1001 AKCTAMIBMOE FOAMEX (P 1600 E, 2ND 8T, 10022 EDOYS1OME DELAWARE AEID SO0 odAn
DCHLOROMETHANE 100 RO TPMI BT FOAMEY L P 1800 B, JND BT, {ang2 EDOYSTONE DIFL AWANE RULTRL P00 A
HYDROCHLORIC ACID IOMARETTRFRONT BOOTT PARER CO FROMT & AVE OF THE BTATES o1 CHERTER BELAWARE  G0B0d3  TE31D4 2R
BLLFURIC ACID 1R ARETTPFRONT BOOTT PAPEN GO, FRONT & AVE. OF THE STATES TE] CHEBTER DELAWARE  aand2 72124 2821
BLTYL BENZYL PHTHALATE 1001AGETTPFAONT BOOTT PARER €O, FROMNT & AVE. OF THE STATES k] CHEBTER DELAWARE  Ja8043 . 7A2124 2821
CHLOROFORM 101 AROT TREAONT BCOTT PAPER GO FROMT A AVE, OF THE STATES k] CHMERTER OFLAWARE  Jos0d3 TH124 FEA
ELLFLURIC ACID 1N IWT CIER XN WIT GO Cone, 200 W, 4TH BT Tena TRAMER DL AWANE A . FRIADN FR4D
METHANOL 100 IWT COFA XMW WIF GO COoRP 3300 W 4TH BT, 1ena TRAMER OFL AWARE RTTTTE] A0 2843
Z-METHOMXY ETHANOL 1001 IWT CONAMTW WITCO COnP. 3300 W, 4TH BT, 19081 TRAINER DELAWARE  Joeodn JETNO AT
CHLOAME 19081 RNAFNG REENTLMN NEFNING A WARKETINO CO.  OREEM 57. & DELAWARE AVE T00RI0M2E  MANCLS MO DEL AWANE WA TAPA00 FO11
CRESOL [MIXED ISOMERS) 18081 RNAFNG REENBLM NEFINMG A UARKETINOCO.  GREEN 6T. A DELAWARE AVE. TO0AINEDE  WARCLAS MO0 DELAWARE  d0dAOnD TEPRON FO11
ETHYLENE GLYDOL 0| BHAFNO NEENELM REFNMO A MARKETING CO,  OREEN 67, A DELAWARE AVE. TenaInaTa WARCLUR HOOW nf awang M PADEND 2000
PHEMOL 10001 RNAFNONEEMGLN AEFINKNG A WARKETINO CO, OREEM 6T. & DELAWARE AVE. o0 inaa MARCI IS MO0 NE awang IR TEMAOOD 2001
B FUMIC ACID 1001 BAPN E ERBUN MEFNINO & WARNETING CO,  GREEN BT, A DELAWARE AVE TenEInaE MARCIIS MOOK D AwWang RLELI ] TEIBOD 2000
1,3 AUTADIENE 1008 | ANTFRONEEMBLN REFINMO & MARKETING CO,  OREEN 6T, A DELAWARE AVE. 1OOBI0A28  MARCLIE MO0 DELAWARE Anapn TAZ000 F01 1
CYCLOHEXANE 10081 BHAFNONEENALIN MEFMING § MARKETING CO,  OREEN 6T, 8 DELAWARE AVE, 1OBI0428  WMARCLIS 00K DELAWARE  04Ann 7RO 2011
1,2 4-TRIMETHYLRENTENE VBOR1 BNAFNGREENSLN NEFINING & MARKETING CO.  GREEN BT, 8 DELAWARE AVE, 10010428 MARCUE HOOK DELAWARE  Apapon  7AZAOO 2001
AUADMIA PRI BNRFNORECHNAUN REFINIMNG & MARKETIMO CO.  QAEEM BT, A DELAWARE AVE, o0 10428 MARCLUR HOOK MELAWARE 040D THRB00 2011
PRORYLEME 1000 1 B NE FNEIRE RN AL AEFINING & MARKETING B0, GREEN BT, & DELAWARE AVE, TOORIGMZE  MARGLIE HOOW OFLAWARE  JDax JBZAO0 2011
ETHYLEME 10 EHAFNARE RN ALIN AEFINING A MARKETING 00O, GREEN BT, & DELAWARE AVE. 100A10428  MARCLIG HOOK DELAWARE  Ananng FPRMO0 2011
ZIME COMPOLUNDS 10001 ANAFNOREENBUN REFINING & MARKETING GO, OREEN 8T, & DELAWARE AVE. 190A10M2E  MARCUS HOOK OELAWARE  Jaaa00  7E2600 2011
MAETHANDL a0 | ENAFMONEENELIN REFINING & MARKETING C0O,  OREEM 6T, A DELAWARE AVE, 1oaioaan  MARGUS HOOK DELAWARE  AB4pno TRINOG 2011
WYLEME (MIXED IBOMERS] fe0a 1 BMAFMOREENGLIN NEFINING A MARKETINO CO,  OREEM BT. A DELAWARE AVE. fonainaze  MARCUA HOOK DELAWARE  J04AD0 FARO0 2011
ETHYLBEEMTIENE 10O BNAFMATEEMELIN REFIMIMG A MANKETING C0O OAEEM 6T A DELAWARE AVE, 1ood {naza MARGLIR HOOW CIFL AW ANE REEL RS JTHRIAD 000
TOLUEME (@O ANRFMNOREEMSLIN AEFINIMNG & MANKETING OO GREEMN AT, & DELAWARE AVE. 1a0a 10428 MARCLIR HODH DELAWARE i oy FHIBO0 00§
CHEOLL Y COUPDLNDS 10081 BNAENARNEEMBLM REFMING & MARKETING C0O.  OREEM §T. & DELAWARE AVE. 190010478 MARCLS HOOK DELAWANE 304800 752600 2011
ANTRKONY COMPOLINOS 1ORTENAIFNOREENGLM REFNKO A MAAKETING CO GAEEM 5T. & DELAWARE AVE. ITAIZE  MARCLS HOOK DELAWARE  304R00 763600 F011
METHYL TERT-BUTYL ETHER 1ROSIBNAFNOMEENBLUN REFINING A MARKETING CO. OREEN 8T, & DELAWARE AVE 190818 MARACLIS MOOK DFLAWARE o TAM6O0 3011
BEMIENE 1RORIENAFNOREENBUN NEFNING A WARKETINOCO.  OREEN 8T, & DELAWARE AVE. 1081I0M2E  MARDLIS MO0 DELAWARE 30400 TEI800 2010
ETHYLENE OXIDE 19001 GHAINGNEENBUN REFINING A MARKETING CO.  OREEN 6T. & DELAWARE AVE 100810428 MARCLUA HOCK DELAWARE  J04n0n 762600 2011
¥
- - - - -
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CHESTER COUNTY RISK PROJECT
TABLE 4-29
SUMMARY RANKING FOR
TOTAL ONSITE RELEASES

Facility Name

| City

| Total Onsite

FAesidual Masa

Total Onaile
Chronic Index

Tolal Onsite
Chrenic Index and FResidual Mass

Sums Helative Harard Felative Hazard
26 PEMNSYLVANIA MACHINE WORNASTON o 7 o
7 PQ CORP, CHESTER & 17730 17720
26 HYDROL CHEMICAL CO. YEADON g1 E4874 B48T4
25 CONGOLEUM CORP. WMARCLUS HOOH 616 BR0ED 89087
24 MCGEE MDUSTHIES INC. ASTOM 1760 197443 187443
23 HARCAST OO IMC, CHESTER 103 IMEXIT 385237
ZZ ORB IND. NE. LPLAND 2800 £18108 £18100
21 SENTRY PAINT TECH, DARBY 10200 ET7T110 ETT110
20 CUSTOM COMPOUNDING INC.  |ASTON 18528 £BE0E1 Epeo0e1
19 ESSCHEM CO, |ESSINGTON 2985 EET118 e571180
1E NORTH AMERICA EILICA CHESTEH 1700 o BESA14
17 INTERMATIONAL EMVELOPE COIASTON 11576 1026386 1026388
16 CLIFTON PRECISION - N CLIFTON HEIGHTS, 5850 1152448 1152448
15 BUCHAN IND. CLIFTOM HEIGHTS g268 1718830 1718830
14 TENITH PRODUCTS CORF. ASTOM 48000 2023430 2023430
13 COWCORD BEVERAGE CO CONCORDOVILLE 045 0 2588245
12 PPGE ML, WL, FOLCAOFT 1107 5107885 - £107885
11 TRS ACCUISITION COAF, CHEETER 3000 5318982 E318982
10 FULIAN B SLEVIN G, INC. LANSDOWNE 108808 TRAFI0 TEEEIO
© BULLEN COMPANIES FOLCROFT 3000 13207458 13297458
E TELEDYME PACKAGING CHESTER 111258 218171862 21917182
7BFEXPLORATIONSGILINC. [TRANER | 1oeeea 31579588 31579665
€ EPSILON PRODE. OO, |MARCLUIS HOO TO200 o 35738527
& POEING DEFEMSE & SPACE GHqHJm_E‘f FAAK 184400 38308758 IE308TES
4 FOAMEX LP. EDCYSTOME F3688 INTHSITI INTEEITS
3 SCOTT PAPEA CO, CHEETEA 243800 41503391 BRI
2 WITCO CORE. RANER TATOAE ETOB448807 §T08a48082
1 SUN REFMING & MABKET NG COUMARCUE HOOK ILE0EE 17130481033 17130481033
KEY Order _statintic
|Poth percantile—#5% confidencs 1 &




CEESTER RISK PROJECT

TABLE 4-30

CHEMICALS OF POTENTIAL CONCERN IN AIR

CHEMICAL VOLATILE | PARTICULATE | CARCINOGEN NON-
HATTER ENDPOINT CANCER
EVALURTED ENDPOINT
EVALUATED
arsenic X X
cadmium X X
chromium X X
hydrogen X X
chloride
mercury X X
acrolein X X
| acrylonitrile X X
benzene X X
1,3-butadiene X X
crotonaldehyde X X i
diesel X X
formaldehyde X X
gasoline X X
2- X X
methoxyethanol
X X

vinyl chloride




MATIOMAL AMEIENT AIR QUALITY STANDARDS

CEEETER RIBK FROJECT
TABLE 4-31

CRITERIA POLLUTANTS AND

CHEMICAL

NATIONAL AMBIENT AIR QUALITY i
STANDARD (ug/w’)®

carbon monoxide

40,000 (1 hour)=s

carbon monoxide

10,000 (8 hours) =+

laad

1.5 (gQuarter)sss

1

nitrogen dioxide

100 (annual)we=s

czone 235 (1 hour)ss=+
PHM=-10 150 (24 hourm)#eew
PHM=10

50 (annual)eesss

sulfur dioxide

1300 (3 hours)**

sulfur dioxide

365 (24 hours)*»

sulfur dioxide

80 (annual)ess

j

*Values represent primary standards -- except for sulfur dieoxide
(3 hours), which is a secondary standard.

s+Standard is not to be sxceeded more than once par year.

ss*Standard is nevaer to be axcesadad.

ssssStandard is attained vhean the expected number of exceedances
is less than or equal to 1.

wesseStandard is attained vhen the

mean is less than or equal to 50 ug/m.

n:Pnctnd annual arithmetic

[



CEEHTER RIEK PROJECT

TABLE 4-32

MAXIMUM CARCINOGENIC RIBKE IN AIR

CHEMICAL MAXIMUM RISK-BASED CARCINOGENIC
FREDICTED LEVEL RISK#
CONCENTRATION | (ug/m)
(ug/m)
chromium VI 0.0047 0.00015 3E-05
benzene 2.8 0.22 1E-05
(ug/m’) 'es
1,3-butadiene 0.044 0.0064 7E-06
cadmium 0.0067 0.0009% 7E-06 I
| arsenic 0.0022 0.00041 SE-06
diesel 0.24 1.70E-05 4E-06
(ug/m®) '#n
crotonaldehyde 0.012 0.0033 3E-06
acrylonitrile 0.042 0.026 2E-06
formaldehyde : 0.30 0.14 2E-0D6
vinyl ch:Luric}e 0.025 0.021 1E-06

*Value represents the maximum carcinogenic risk posed by an
individual chemical at a specific location.

**Value represents the unit risk for this compound.



MOXINTUM FON-CANCER TEREATS IN AIR

CEESTER RISK FROJBCT

TABLE 4-33

CHEMICAL HAXTMUM RISF-BASED HEAZARD
PREDICTED LEVEL QUOTIENT
CONCENTRATION | (ug/®)
(ug/w)
hydrogen chleride 17 7.3 .4
acrolein 0.33 0.021 "
z-lathnxxythlnnl 19 21
mercury (inorganic) | 0.061 0.31 :

*Values rapresants the maxisum non-cancer thresat, as predicted by

e ey

the Hazard Quotient, posed by an individual chemical at a

spacific location.




CHESTER RIBXK PROJECT

TABLE 4-34

MAXINUM RATIO OF PREDICTED CONCENTRATIONS

OF CRITERIA POLLUTANTSE

™

MATIONAL AMEIENT AIR QUALITY STANDARDS

CHEMICAL MAXIMUM NATIONAL RATIO®#
FREDICTED MAMEIENT AIR
CONCENTRATION | QUALITY
(ug/®®) STANDARD
(ug /) *
carbon monoxide (1 hour) 1960 40,000 0.05
carbon monoxide (B hours) | 675 10,000 0.07
lead (gquartsr) D.11laes 1.5 0.08
| nitrogen dioxide (annual) | 32 100 0.3
ozone (1 hour) ' T1L 235 -
PM-10 (24 hours) 70 150 0.5
FPH-10 (annual) 14 50 0.3
sulfur dicxide (3 hours) 372 1300 0.3
sulfur dioxide (24 hours) | 170 365 0.5
sulfur dioxide (annual) 41 80 — 0.5

*FPlease refer to Table 4-31 for a detailed explanation of each

standard.

**Value represents the ratioc betveen the maximum predicted
concantration and the National Ambient Air Quality Standard.

#+4The modeled concantration for lead represents an annual
average level, rather than a guarterly concentration.
the annual average leval wvas compared tc the quarterly standard

for lsad, imaccuracies ralated to such a comparison are

insignificant in the context of this study.

Although

*++30zone was not evaluated in the air mcdeling exerciss.




CHEETER RIEBK PROJECT
TAELE 4-35
RELATIVE CONTRIEUTIONE OF POINT BOURCEE

TO LONG AND EHORT-TERM RIEK
FROM ENVIRONMENTAL AIR POLLUTION

Source Pollutants

Long~-term Risk

PQ 28% chromium, arsenic
Delcora 26% metals

Sun 22% organics
DuPont 10% organics
Westinghouse 7% metals

Other 8y | '43w

Bhort-term Risk {excludes criteria pollutants)

DuPont 51% 2-Methoxyethanol, Acrolein
Westinghouse 31% HC1l
Crozer-Chester 7% Mercury, HCl

Other 11% i

— = ==

L



. TABLE 4-36. CAL3QHC predicted emissions concentrations under
the worst-case modeling conditions with and without the DCRRF
trucks. The concentration difference indicates the contribution due to

the trucks.
Concentration (ug/m®) Concentratio
v e n Difference
Intersection  Pollutant 1 1thou m’
5 Trucks Trucks (ug/m’)
Second and TOG 326 314 12
Jeffrey Streets  pay 49 9.6 3.6 6.0
Second and TOG 265 253 12
Flower Streets  pag 1 72 36 3.6




TABLE 4-37. Ten highest concentrations by receptor location from the . P
CAL3QHC model for the emissions of the existing traffic with the
DCRRF trucks.

TOG PM-10 1
Conc. Conc.
Location (pg/m’) Location (pg/m")
Second and Flower Streets
NW block at corner 326 NE block at corner 9.6 4
SE block at corner 289 NW block at corner 9.6
NE block at comer 241 SW block at corner 8.4
SW block at cormer 229 SE block at corner 6.0
NE block 25 m E of corner 205 NE block 25 m E of corner 6.0 .
SW block 25m W of comner 193 NW block 25 m W of 6.0
corner
SE block 25 m E of comner 181 SW block 25 m W of 6.0
corner . 1
NW block 25 m W of corner 181 SE block 25 m E of comner 6.0
NW block 50 m W of corner 145 NE block 50 m E of corner 6.0
SE block 50 m E of comner 145 NW block 50 m W of 6.0
corner [l
Second and Jeffrey Streets
SE block at corner 265 SW block at corner 7.2
NE block at corner 265 NE block at corner 7.2
NW block at corner 265 SE block at corner 6.0 \
SW block at corner 253 NW block at corner 6.0
NE block 25 m E of corner 253 SW block 25 m W of 6.0
corner
SW block 25 m W of corner 253 NE block 25 m E of comer 6.0 ‘
SE block 25 m E of comer 217 SE block 25 m E of comner 6.0
NW block 25 m W of comner 217 NW block 25 m W of 6.0
cormer
NW block 50 m W of corner 145 SW block S0 m W of 6.0 .
corner .



. |SE block 50 m E of comner 145 NE block 50 m E of corner 6.0

TABLE 4-38. 1ISCST2 predicted annual average hourly emissions
concentrations for 1991 with and without DCRRF trucks. The
concentration difference indicates the contribution due to the trucks.
Concentrations are reported for two cross sections showing the
concentration versus distance from Second Street.

Cross Meters
Section with North of TOG Concentration (pg/m®) PM-10 Concentration (ug/m®)
S, e With  Without T With  Withoww

Trucks Trucks Difference Trucks Trucks Difference

600 m east SO0 008 0078 0.006 00089 00038  0.0051

g{;‘t‘"’“" 300 0171 0158 0013 00187 00077  0.0109

100 0560 0514 0.046 00638 00252  0.0386

. 115 1517 1386 0.131 01783 00678 01104

-11.5 1411 1286 0.124 01678 00630  0.1048

-100 0473 0432 0.041 00554 00212  0.0342

-300 0138 0127 0.011 00158 00062  0.009

500 0067  0.062 0.005 00076 00030  0.0046

1200 m east 500 0116 0109 0.007 00111 00053 00058

gflzf’“’“’ 300 0224 0211 0013 00213 00104 00105

100 0734 0692 0.042 00693 00339 0.0354

115 2476 2327 0.148 02403 01140 01262

-11.5 2236 2102 0.134 02170 01030  0.1140

-100 0,504 (.563 0.037 (1.0584 0.0276 0.0311

300 0173 0162 0.011 00175 00079  0.009%

-500 00% 0083 0.006 00093 00041  0.0052




TABLE 4-39. Six highest concentrations by receptor location from the
ISCST2 model for the emissions of the existing traffic with the DCRRF’

trucks.

TOG

Location

Concentration

(g/m’)

PM-10

Location

Concentration
(pgm’)

1,400 m east of Thurlow,
11.5 m nornth of Second

1,200 m east of Thurlow,
11.5 m north of Second

1,400 m east of Thurlow,
11.5 m south of Second

1,200 m east of Thurlow,
11.5 m south of Second

1,008) m east of Thurlow,
11.5 m north of Second

1,600 m east of Thurlow,
11.5 m north of Second

297

200 m east of Thurlow,
11.5 m north of Second

400 m east of Thurlow, 11.5
m north of Second

1,000 m east of Thurlow,
11.5 m north of Second

1,200 m east of Thurlow,
11.5 m south of Second

400 m east of Thurlow, 11.5
m south of Second

1,05 m east of Thurlow,
11.5 m south of Second

022

0.22

D.22

0.20

0.20

1



