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ADDENDUM TO FINAL RFI/RI REPORT

A review of the data validation has indicated that two reported detections of thallium in groundwater .
samples are actually non-detects. Consequently, thallium was not detected in any groundwater samples

collected at Site 2 The risks resuiting from exposures to groundwater were recalculated for construction
workers, child residents, and adult residents with thallium removed as a COPC. Attached are copies of
the revised RAGS Part D tables. As previous discussed in the Rl report, all cancer risks where less than

or within EPA’ s target risk range of 10 to 10°. The hazard index for an adult resident exposed to

. groundwater exceeded the acceptable level of 1.0, but the hazard quotients for the individual target

organs were less than 1.0 indicating that no adverse health effects are anticipated' for aduit residents
exposed to groundwater under the defined conditions. The hazard index for a child resident exposed to

groundwater exceeded the acceptable levei of 1.0 with iron being the primary contributor to the hazard

index. As discussed in the Ri report, the hazard index for a child exposed to iron was calculated using an
reference dose based on adult nutritional requirements. The hazard index is less than 1.0 when

calculated using a reference dose based on child nutritional requirements. Therefore all cancer risks and
hazard indices are within acceptable levels.




TABLE 6-4

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN
DIRECT CONTACT WATH GROUNDWATER
8ITE 2 - BORROW PIT LANDFILL
MCRD PARRIS ISLAND, SOUTH CAROLINA

CAS Chemical o o Unlts Location Detection | Rangeat | C ground® Ing"” Polential | COPC | Rationale for®
Number Concentration | Qualifler | Conceatratlon { Qualifier of Freg y| D Used for Vatue Toxicity Value ARAR/TBC | ARAR/TBC | Flag Contaminant
Congentration Limits Scresning Valus Source Oeletion
) or Sefection
Yoiatile Grganio Comp
67-64-1 ]Acolona l 18 J 33 J HolL PAL02-GW-04-01 23 5 33 NA r 61 N NA N/A | No T BsL
75-15-0  |Carbon Disulfide 4 4 pgll PAI02-GW-05-01 115 1 4 A 100 N WA NA No BSL
29 ] 28 14 PAIR-GW201 - 15 ! 29 NA [% B0 {5) MCL ASL
0.35 035 po/lL PAI2-GW3-01-AVG 15 1 0.35 NA 21 c NA N/A No BSL
Qeganis C R
117917 |Dis2-Ehyhexyliphthalate T 0 [ J PAZ-GWI-01, 3 s [ N/A a8 3 6 MCL No =N
PA2-GW2-01,
PA-02-GW-04-01, - :
sl BAL-02-GW-05-01 ]
84-66-2__|Diethy! Phthalate 1 J 1 Jd ngll PAI-02-GW-05-01 s s 1 N/A 2960 N NA A No 8St
Inorganics - Unfiftered
7429-90-5 {Aliminum . 189 1010 poll PAR-GWI 01 ¥5 22-795 1010 NA 3700 N 50 To 200 SMCL. No BSL
1 15 po't PAL-02-GW-01-01 45 09 15 NA 04 (o] ‘50 MCL ASL
337 148 ) pg/ll PAI2-GW301-AVG 55 NA 148 NA 260 N 2000 MCL No BSL.
7440-70-2 [Calcium 6370 281000 o't PAI-02-GW-04-01 85 N/A 281000 N/A NA N/A NA No NUT
7440473 |Chromium 52 52 oL PAI2-GW3-01-AVG i5 64-119 52 N/A 5500 N 100 MCL No BSL
7440-508 52 288 ugl PAI2-GW1-01 25 26 288 NIA 150 N 1000 SMCL No 8sL
7439896 439 ' 8ar0 ugt PA-02-GW-05-01 55 NA 8370 NA 0 N 300 SMCL ASL
7439-9%6-5 y 2580 778000 noll PAL-02-GW-04-01 &5 N/A 778000 NA NA N/A NA No NUT
7439-96-5 a7 187 B PAI-02-GW-05-01 &5 NA 187 NA N 50 SMCL s ASL
7400-09-7 [Poiassium ] 400 245000 nglL PAI-02-GW-04-04 45 558 245000 NA NA NA N/A No NuT
7440-23-5 |Sodium 18100 5990000 J‘L PAI-02-GW-04-01 55 NA 5990000 NA NA NA NA No NUT |
7440668 |Zinc $5 133 pgt PAIZ-GW2-01 2/5 41-334 133 NA 1100 N 5000 SMCL No BSi
Notes.
1 M detoctad Definitions N/A = Not Appiicable
2 Backgraund value for inorganics is fwo times the mean concentration. SG = Sample Quantitation Limit
3 USEPA Region il Risk-Based Concentration Table, April 13, 2000. (Cancer benchmark value = 1E-06, Hl =0 1} ARAR/TBC = Applicable or Retevant and Appropriale Requirement/To Be Consniered
4 Rationale Codes Selection Reason: Above Screening Levels {ASL) MCi. = Federal Maximum Contaminant {evel
Deletion Reason Neo Toxicity Informalion (NTX) SMCL = Secondary Muiﬁm Contaminant Level
Essentiat Nutrient (NUT) J = Estimaled Value
Below Screening Level (BSL) G = Carcinogenic

5  Value is for totat Irihalomethanes
Shading indicates that a chemicai was relained as a COPC.
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TABLE 6-10

CHEMICALS RETAINED AS COPCs
SITE 2 - BORROW PIT LANDFILL
MCRD PARRIS ISLAND, SOUTH CAROLINA

X - Indicates chemical was retained as a COPC.

Surface Soil Subsurface Soil to Soil to Groundwater Sediment Surface Water | Fish Tissue
Chemical Soil Air Groundwater
Volatile Organic Compounds ‘
{Chioroform | | X 1 ]
Semivolatile Organic Compounds
Bis(2-Ethylhexyl) phthalate X
Benzo(a)pyrene X
Inorganics
Arsenic X
Hexavalent chromium
tron X
Manganese X
{Thallium
Notes



TABLE 6-12

EXPOSURE POINT CONCENTRATIONS
SITE 2 - BORROW PIT LANDFILL
MCRD PARRIS ISLAND, SOUTH CAROLINA

Groundwater | Surface Water Shellfish
Chemical (ng/L) (ng/L) Tissue
. (mg/kg)
Volatile Organic Compounds : i
{Chioroform | 2.9 { N/A | N/A
Semivolatile Organic Compounds _
Benzo(a)pyrene Equivalents | N/A N/A 0.0034
Bis(2-Ethylhexyl) phthalate N/A 77 N/A
Inorganics
Arsenic 1.5 5.9 N/A
Hexavalevent Chromium N/A N/A 1.6
Iron 8370 N/A N/A
Manganese 187 N/A N/A
"1 Thallium N/A N/A N/A
Notes

No COPCs were identified for Site 15.

N/A - Chemical is not a COPC for this medium.

The maximum detected concentration is used as the
exposure point concentration since less than 10 samples
were collected for each medium.




TABLE 6-24

SUMMARY OF CANCER RISKS AND HAZARb INDICES
SITE 2 - BORROW PIT LANDFILL
MCRD PARRIS ISLAND, SOUTH CAROLINA

Receptor Media Expasure Cancer | Chemicais with Chemicals with Chemicals with Hazard Chemicals with
Route Risk | Cancer Risks >10* | Cancer Risks >10° Cancer Risks >10* Index Hi>1
Construction Worker Groundwater Dermal Contact | 1.7E-08 - - - .0.09 -
Surface Water Ingestion 1.2E-08 -- - - 0.003 -
Dermal Contact 1.8E-06 -~ - Bis(2-Ethylhexyl)phthalate 0.45 -
Total 1.8E-06 -- - Bis(2-Ethylhexyl)phthalate 0.45 --
Total All Media 1.8E-06 0.54
Adolascent Recreational (Surface Water Ingestion 1.1E-08 - - -- 0.0002 --
User Darmal Contact 4.4E-06 -- - Bis(2-Ethylhexyl)phthalate 0.1 --
Total 4.6E-06 - -- Bis(2-Ethythexyl)phthaiate 0.11 -
Adult Recreational User |Surface Water ingestion 4.2E-09 - - - 0.0002 -
Dermal Contact 2.6E-06 -- .- Bis(2-Ethythexyl)phthalate 0.1 --
Total 2 6E-06 -- -- Bis(2-Ethylhexylphthalate | 0.11 -
Shellfish Ingestion 1.4E-06 -- -- cPAHs 0.07 --
Total All Media 4.0E-06 0.18
Child Resident “ISurface Water  [Ingestion 9.9E-08 - - - 0.004 -
Dermal Contact 4.3E-06 - - Bis(2-Ethylhexyl)phthalate 0.17 -
Total 4.3E-06 - - Bis(2-Ethythexyl)phthalate 0.18 --
Groundwater Ingestion 1.2E-05 - Arsenic - .27 lron
Dermal Cantact 5.0E-08 - - - 0.05
Inhalation 9.7E-08 - - 0.02 -
Total 1.3E-05 - Arsenic | 28 Iron
Total All Media 1.7E-05 . 3o
Adult Resident Surface Water ingestion 1.7E-08 -- -- 0.0002 --
Dermal Contact 1.0E-05 - Bis(2-Ethylhexyl)phthalate; 0.11 -
Total 1.0E-05 - Bis(2-Ethylhexyl)phthalate] 0.11 -
Groundwater Ingestion 21E-05 - Arsenic - 1.2 --
Dermal Contact 1.2E-07 - - - 0.03 -
Inhalation 1.7E-07 -- -- - 0.01 -
Total 2.2E-05 - Arsenic -- 1.2 -
Total All Media 3.2E-05 1.3
Lifelong Resident Surface Water ingestion 1.2E-07 -- -- NA -
Dermal Contact 1.4E-05 - Bis(2-Ethythexyl)phthalate] NA --
Total 1.4E-05 - Bis{2-Ethylhexyl)phthalat NA -
Groundwater Ingestion 3.4E-05 - Arsenic -- NA -
Derma! Contact 1.7E-07 - - - NA
Inhalation 2 6E-07 -- - - NA --
Total 3.4E-05 - Arsenic - NA -
[Total All Media 4.9E-05 NA




TABLE 2.9

OCCURAENGE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

MCRD PARRIS ISLAND, SOUTH GAROLINA

Scenario Timelrame: Current/Future
Medium: Groundwater
Exposure Medium: Groundwater
Exposure Point: Site 2 - Borrow Pit Landtil
() Q] (2) )] .
CAS Chenmical Minimum Minimum | Maximum Maximum { Units Location Detection | Range ot { Concentration | Background Screening Potentral Potential  { COPC [ Rationaie for {4}
Number ’ Quatifier | Concentration | Qualifier of Maximum Frequency} Detection Used for Value Toxicity Value | ARAR/TBC | ARAR/TBC | Flay Contaminant
Concentration Limils Screening Value Source Uetenon
or Selection
Volalile Organic Cumpounds
67-64-1  JAcetone 1.8 J 33 J ug/L PAI-02-GW-04-01 2/3 5 34 N/A 370 N N/A N/A No Bl
75-15-0 [Carbon Disulfide 4 4 ug/L PAI-02-GW-05-01 1/5 1 4 N/A 100 N N/A N/A No BSt
67-66-3 2.9 2.9 ug/L PAI-02-GW-02-01 1/5 1 2.9 NA 0 C 80 (5) MCL Yes ASl
74-87-3 |Chio th 0.35 0.35 uglt | PAI-02-GW-03-01-AVG 1/5 1 0.35 N/A 1.5 C N/A N/A No 8SL
Sefnivo!alile Organic Compounds ] )
PAI-02-GW-01-01,
117-81-7 {Bis(2-Ethylhexyl)phthalate 1 J 1 J ugit. zﬁ:gggagig: 35 5 i N/A 4.8 C b ML No Bol
PAI-02-GW-05-01
84-66-2 |{Diethyl Phithalate 1 J 1 J ug/L PAI-02-GW-05-01 1/5 5 1 N/A 2900 N N/A N/A No BSL
Inorganics - Unfiitered
7429-90-5 [Aluminum , 189 1010 ugiL PAI-02-GW-01-01 3/5 22-79.5 1010 N/A 3700 N 50 To 200 SMCL No 351
7440-38-2 1.1 15 ugil PAI-02-GW-01-01 415 0.8 1.5 N/A 50 MCL ASL
7440-39-3 |Barium 33.7 148 ug/t | PAI-02-GW-03-01-AVG 5/5 NIA 148 N/A 260 2000 MCL No BSL
7440-70-2 |Calcium N 6370 114000 uglk | PAL-02-GW-03-01-AVG §/5 N/A 114000 NA N/A N/A N/A No NUT
7440-47-3 {Chromium 5.2 5.2 ug/l [ PAI-02-GW-03-01-AVG 1/5 64-11.9 52 N/A 5500 N 100 MCL " No BSL
7440-60-8 |Copper 5.2 28.8 ug/L PAI-02-GW-01-01 245 2.6 28.8 N/A 150 1000 SMCL No BSL.
7439-89-6 il 439 8370 ug/L PAI-02-GW-05-01 5i5 NA 8370 N/A a0 300 SMCL 8 ASL
7439-96-5 |Magnesium 2580 778000 gl | PALO2-GW-04-01 545 NA 778000 A A NA NIA No NUT
7439-96-6 37 187 ug/l. PAI-02-GW-05-01 5/5 NIA 187 N/A N 50 SMCL ASL
7440-08-7 |P ) 400 245000 ug/L PAI-02-GW-04-01 4/5 558 245000 N/A NA N/A N/A No NUT
7440-23-6 |Sodium 18100 5990000 ug/t. PAI-02-GW-04-01 5/5 N/A 5990000 N/A N/A N/A N/A No NUT
7440-66-6 |Zinc 5.5 133 ug/L PAI-02-GW-02-01 214 4.1-334 133 N/A 1100 N 5000 SMCL No BSL
Notes:
{1) Minimurvmaximum detected concentralion. Defintions: N/A = Not Applicable

2
©]

(4) Rationaie Codes Selection Reason: -

Deletion Reason:

(5) Value is for total Inhalomethanes.
Shading indicates chemicat was retained as a COPC.

Background value for inorganics is two times the mean conicentration.
USEPA Region il Risk-Based Concenlration Table, April 13, 2000. {Cancer benchmark value = 1E-06, Hi = 0.1)

Above Screening Levels (ASL)
No Toxicity Information (NTX)
Essential Nutrient (NUT)
Below Screening Level {BSL)

SQL = Sample Quantitation Linit

COPC = Chemical of Potential Concern

ARAR/TBC = Applicable or Relevant and Appropnale HuquitemenyTo Be Considered

MCL = Federal Maximum Contaminant Level

SMCL = Secondary Maximum Confaminant Level

J = Eslimated Value

C = Carcinogenic
N = Non-Carcinogenic

00

)



Scenario Timeframe: Current/Future

Medium: Groundwater

Exposure Medium: Groundwater

Exposure Point: Site 2 - Borrow Pit Landfill

TABLE 3.1
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY
MCRD PARRIS ISLAND, SOUTH CAROLINA

Central Tendency

Chemical Units Arithmetic | 95% UCL of] Maximum Maximum EPC Reasonable Maximum Exposure
of Mean Normal Detected Qualifier Units
Potential ' Concentration Medium Medium Medium Medium Medium Medium
Concemn EPC EPC EPC EPC EPC EPC
Value Statistic Rationale Value Statistic Rationale

Chioroform ug/l. 29 (1) 29 ug/l 29 Max M N/A N/A N/A
Arsenic ug/L 1.32 %)) 1.5 ug/l 1.5 Max {1} N/A N/A N/A
tron ug/L 3750 (1) 8370 ug/L 8370 Max (1) N/A N/A N/A
Manganese ug/L 120 (1) 187 ug/L 187 Max (1) N/A N/A N/A
Notes:

(1) - Not enough samples to calculate an UCL or to perform the Shapiro-Wilk W Test.

8/9/00




Scenario Timeframe: Current/Future
Medium:  Groundwater

Expostre Medium: Groundwater .
Exposure Point:  Site 2 - Borrow Pit Landfill
Receptor Population: Construction Workers
Receptor Age: Adult

TABLE 71

CALCULATION OF NON-CANCER HAZARDS
REASONABLE MAXIMUM EXPOSURE
MCRD PARRIS ISLAND, SOUTH CAROLINA’

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reterence Reference Reference Reference Hazard
Route of Potentiat EPC EPC £PC EPC Selected {Non-Cancer} | (Non-Cancer) Dose (2) Dose Units | Concentration | Concentration Quotient
' Concem Value Units Value Units for Hazard Units Units
Calgulation (1)
Dermal Chioroform © 29 ug/L 2.9 ug/t M 4.3€-06 mg/kg/day 2.0E-03 mg/kg/day N/A N/A 2.1E-03
Arsenic 1.5 ugh. 1.5 ug/L M 2.8E-07 mg/kg/day 1.2E-04 mg/kg/day N/A N/A 2.4E-03
Iron 8370 ug/L 8370 ug/L M 1.6E-03 mg/kg/day 4.5E-02 mg/kg/day N/A N/A 3.6E-02
Manganese 187 ug/L 187 ugit M 3.6E-05 mg/kg/day 8.0E-04 mg/kg/day N/A N/A 4.6E-02
{Total) 8.6E-02
Total Hazard Index Across All Exposure Routes/Pathways 8.6E-02
(1)  Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
(2)  Specify if subchronic.
8/9/00

)




Receptor Age: Child

Medium: Groundwater
Exposure Medium: Groundwater
Exposure Point:  Site 2 - Borrow Pit Landfiii
Receptor Population: Child Resident

Scenario Timeframe: Current/Future

TABLE 7.6

CALCULATION OF NON-CANCER HAZARDS
REASONABLE MAXIMUM EXPOSURE
MCRD PARRIS ISLAND, SOUTH CAROLINA

J

Exposure Chemicai Medium Medium Route Route EPC intake Intake Reference Reference Reference Reterence Hazard
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) | (Non-Cancer) Dose (2) Dose Units | Concentration | Concentration Quotient
Goncern Value Units Value Units for Hazard Units Units
Calculation (1}
Ingestion  |Chloroform 29 ugi 29 ug/L M 1.9E-04 mg/kg/day 1.0E-02 mg/kg/day N/A N/A 1.9E-02
Arsenic 15 ugit 1.5 ugft - M 9.6E-05 ma/kg/day 3.0E-04 ma/ka/day N/A N/A 3.2E-01
Iron 8370 ugiL 8370 ug/L M 5.4E-01 mg/kg/day 3.0E-01 mg/kg/day N/A N/A 1.8E+00
Manganese 187 ugit 187 ugit M 1.28-02 mg/kg/day 2.0E-02 mg/kg/day N/A N/A 6.0E-01
2. 7E+00
Dermai Chioroform 2.9 tigii. 2.9 ug/l M 1.98-04 mg/kg/day 1.0E-02 mg/kg/day N/FA N/A 1.9€-02
Arsenic 1.5 ug/l 1.5 ug/L M 1.6E-07 mg/kg/day 1.2E-04 mg/kg/day N/A N/A 1.3E-03
Iron 8370 ug/L 8370 ug/L M 8.8E-04 mg/kg/day 4.5E-02 mg/kg/day N/A N/A 2.0E-02
Manganese 187 ug/L 187 ug/t. M 2.0E-05 mg/kg/day 8.0E-04 mg/kg/day N/A N/A 2.5E-02
(Total) : 6.4E-02
Total Hazard Index Across All Exposure Routes/Pathways | 2.8E+00

(1)  Specify Medium-Specific (

(2) Specity if subchronic.

M) or Route-Specific (R} EPC selected for hazard calculdtion.

8/9/00




Scenario Timeframe:” Current/Future
Medium:  Groundwater

Exposure Medium: Groundwater

Exposure Point:  Site 2 - Borrow Pit Landfill
Receptor Population:  Adult Resident
Receptor Age: Adult

TABLE 7.8

CALCULATION OF NON-CANGER HAZARDS
REASONABLE MAXIMUM EXPOSURE
MCRD PARRIS ISLAND, SOUTH CAROLINA

‘Expo_sure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazardg
Route of Potential EPC EPC EPC EPC Selected {Non-Cancer) | (Non-Cancer) Dose (2) Dose Units Concentration | Concentration Quotient
Concern Value Units Value Units for Hazard Units Units
Calculation (1)

tngestion Chloroform 2.9 ug/l. 29 ugiL M 7.9E-05 mg/kg/day 1.0E-02 mg/kg/day N/A N/A 7.9€-03
Arsenic 15 ug/L 15 ug/L M 4.1E-05 mg/kg/day 3.0E-04 mg/kg/day N/A N/A 1.4£-01
fron 8370 ug/L §370 ugiL M 2.3E-01 mag/kg/day 3.0E-01 mg/kg/day N/A N/A 7.6E-01
Manganese 187 ug/L 187 ug/l M 5.1E-03 mgkg/day 2.0E-02 mg/kg/day N/A N/A 2.6E-01
. 1.2E+00
{Dermai Chioroform 29 ug/L 29 ugit M 7.96-05 mg/kg/day 1.0E-02 mg/kg/day N/A N/A 7.9E-03
Arsenic 1.5 ug/L 1.5 ugi. M 9.2E-08 mg/kg/day 1.2E-04 mg/kg/day N/A N/A 7.5E-04
Iron 8370 ugit 8370 ugiL M 5.26-04 mg/kg/day 4.5E-02 mg/kg/day N/A NIA 1.1E-02
Manganese 187 ugit 187 ugiL M 1.2E-05 mg/kg/day 8.0E-04 mg/kg/day N/A N/A 1.4E-02
(Tatal) 3.5E-02
Total Hazard Index Across All Exposure Routes/Pathways 1.2E+00

(1) Specity Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

(2) Specify if subchronic. :

. PN




Scenario Timeframe: Current/Future

Medium: Groundwater

Exposure Medium: Groundwater

Exposure Point:  Site 2 - Borrow Pit Landfili

Receptor Population: Construction Workers

Receptor Age: Adult

TABLE 8.1

3

CALCULATION OF CANCER RISKS
REASONABLE MAXIMUM EXPOSURE

MCRD PARRIS ISLAND, SOUTH CAROLINA

Exposure Chemical Medium Medium Route Route EPC Selected intake Intake Cancer Slope | Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk
Concern Value Units Value Units Calculation (1) : Units
Dermai Chloroform 2.9 ug/L 2.9 ug/t. M 6.1E-08 mg/kg/day 3.1E-02 (mgrkg/day) - 1.9€-09
Arsenic 1.5 ug/L 15 ug/l M 4.2E-09 mg/kg/day 3.7E+00 {mg/kg/day) -1 1.5E-08
Iron 8370 ug/L 8370 ug/L M 2.3E-05 mg/kg/day NA (mg/kg/day) -1
Manganese 187 ug/t. 187 ug/L M 5.2E-07 mg/kg/day NA . {mg/kg/day) -1
) (Total) 1.7E-08
1.7E-08

(1)  Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.

Total Risk Across All Exposure Routes/Pathways

8/9/00




Scenario Timeframe: Current/Future
Medium: Groundwater

Exposure Medium: Groundwater
Exposure Point:  Site 2 - Borrow Pit Landfill
Receptor Population: Child Resident
Receptor Age: Chiid

TABLE 8.6

CALCULATION OF CANCER RISKS
REASONABLE MAXIMUM EXPOSURE

MCRD PARRIS ISLAND, SOUTH CAROLINA

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Stope | Cancer Siope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) {Cancer) Faclor Factor Units Risk
Concern Value Units Value Units Calculation (1) Units
Ingestion Chioroform . 29 ug/L. 2.9 ug/L M 1.6E-05 mg/kg/day 6.1E-03 (mg/kg/day) -1 9.7E-08
Arsenic 15 ug/t. 15 ugiL M 8.2E-06 mg/kg/day 1.56+00 (mg/kg/day) ! 1.2E-05
Iron 8370 ug/L 8370 ug/L M 4.6E-02 mgrkg/day NA (mg/kg/day) -1 -
Manganese = - 187 ug/L 187 ug/l M . 1.0E-03 mg/kg/day NA {mg/kg/day) -1
1.2E-05
Dermal Chloroform 29 ug/L. 2.9 ug/L M 1.6E-05 mgrkg/day 6.1E-03 (mg/kg/day) -1 9.7€-08
Arsenic 15 ug/L 1.5 ug/L M 1.4E-08 mg/kg/day 3.7E+00 (mg/kg/day) - 5.0E-08
Iron 8370 ug/L 8370 ug/L M 7.6E-05 mg/kg/day NA (mg/kg/day) -1
Manganese 187 ug/L 187 ug/L M 1.7E-06 mg/kg/day NA (mg/kg/day) -1
(Total) 1.5E-07
Total Risk Across All Exposure Routes/Pathways 1.3E-05
(1)  Specity Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.

8/9/00
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Scenario Timeframe: Current/Future
Medium: Groundwater

Exposure Medium: Groundwater

Exposure Point:  Site 2 - Borrow Pit Landfill
Receptor Population: Adult Resident
Receptor Age: Adult

TABLE 8.8

)

CALCULATION OF CANCER RISKS
REASONABLE MAXIMUM EXPOSURE

MCRD PARRIS ISLAND, SOUTH CAROLINA

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Siope | Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk
Concern Value Units Value Units Calculation (1) Units
Ingestion Chloroform 2.9 ug/t 2.9 ug/L M 2.7E-05 mg/kg/day 6.1E-03 (mg/kg/day) -1 1.7E-07
Arsenic . 1.5 ug/L 1.5 ug/t. M 1.4E-05 mg/kg/day 1.5E+00 (mg/kg/day) -1 2.1E-05
Iron : 8370 ug/L 8370 ug/t M 7.98-02 mg/kg/day NA (mg/kg/day) -1
Manganese 187 ug/L 187 ug/L M 1.8E-03 mg/kg/day NA (mg/kg/day) !
2.1E-05
Dermal Chioroform 2.9 Jugil 29 ug/l M 2.7E-05 mg/kg/day 6.1€-03 (mg/kg/day) -! 1.7E-07
Arsenic 1.5 ug/L 1.5 ug/t. M 3.2E-08 mg/kg/day 3.7E+00 (mg/kg/day) -1 1.2E-07
Iron 8370 ug/L 8370 ug/L M 1.8E-04 mg/kg/day NA .(mg/kg/day) -1
Manganese 187 ug/l. 187 ug/L M 4.0E-06 mg/kg/day NA (mg/kg/day) -1
(Total) , 2.8E-07
Total Risk Across All Exposure Routes/Pathways 2.2E-05

(1) Specify Medium-Specitic (M) or Route-Specific (R) EPC selected for risk calculation.

8/9/00




Scenario Timeframe: Future

Receptor Population:

Receptor Age: Adult

Construction Workers

TABLE 9.1

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COFCs
REASONABLE MAXIMUM EXPOSURE
MCRD PARAIS ISLAND, SOUTH CAROLINA

-
Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotent
Medium Point
ingestion § (nhalation Dermal Exposure Primary Ingestion | Inhalation Dermal Exposure
N Routes Tota Target Organ Routes Tota
Groundwater Groundwater Site 2 - Borrow Pit Landfill Chiloroform - -- 1.9€-09 1.9€-09 {Chioroform Liver -- .- 2.1E-03 2.1E-03
Arsenic -- -- 1.5E-08 1.5E-08 |[Arsenic Skin -- - 2.4E-03 2.4E-03
lron -- .- -~ iron Liver -- - 36E-02 3.6E-02
Manganese -- -- -- -~ Manganese CNS -- -- 4.6E-02 4 6E-02
{Total} - - - 1.7E-08 1.7E-08 (Total) -- 8.6£-02 8 6E-02
Surface Water Surface Water Site 2 - Borrow Pit Landfill Bis(2-ethylhexyl}phthalate | 1.2E-08 -- 1.8E-06 1.8E-06 |Bis(2-ethylhexyl)phthalate Liver 3.0E-03 - 4.5E-01 4.5€-01
{Total)] 1.2E-08 - - 1.8E-06 1.8E-06 {Totai) . 3.0E-03 - - 4 5E-01 4.5E-01
Total Risk Across Groundwater 1.7€-08 Total Hazard Index Across All Media and All Exposure Routes | 5.4E-01
Total Risk Across Surface Water 1.8E-06
Total Risk Across All Media and All Exposure Routes | _1.8E-06 Tolal Skin HI | 2 4E-03
Total Liver HI | 4 9E-01
Tolal CNS HI |4 6E-02
h ~i00




Scenario Timeframe: CurrenV/Future
Receptor Population: Child Resident

Receptor Age: Child

TABLE 9.4

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
REASONABLE MAXIMUM EXPOSURE
MCRD PARRIS ISLAND, SOUTH CAROLINA

Medium Exposure Exposure Chemical Carcinogenic Risk Chernical Non-Carcinogenic Hazard Quotient
Medium Point
Ingestion | inhalation Dermal Exposure Primary Ingestion | Inhalation Dermal Expodure
Routes Tota Target Organ Routes Tota
Groundwater Groundwater Site 2 - Borrow Pit Landfili Chioroform 9.7E-08 9.7E-08 -- 1.9E-07 |Chloroform Liver 1.9E-02 1.9E-02 -- 3.7E-02
Arsenic 1.2E-05 .- 5.0E-08 1.2E-05 ]Arsenic Skin 3.2E-01 -- 1.38-03 3.2E-01
Iron .- .- -- -- Tiron Liver 1.8E+00 -- 2.0E-02 1.8E+00
Manganese -- - -- -- Manganese CNS 6.0E-01 .- 2.5E-02 6.2E-01
(Totay)] 1.2E-05 9.7E-08 5.0E-08 1.3E-05 (Total)| 2.7€400 1.9E-02 4.6E-02 2.8E+00
Surface Water Surface Water Site 2 - Borrow Pit Landfil! Bis(2-ethylhexyl)phthalate | 9.9E-08 .- 4.2E-06 4.3E-06 |Bis(2-ethylhexyl)phthalate Liver 4.1E-03 - 1.76-01 1.8E-01
(Total)} 9.9E-08 -- 4.2E-06 4 3E-06 (Total) 4.1E-03 - - 1.7E-01 1.8E-01
Totat Risk Across Groundwater 1.3E-05 Total Hazard Index Across All Media and All Exposure Routes | 3.0E+00
Total Risk Across Surface Water 4.3E-06
Total Risk Across All Media and All Exposure Routes | 1.7E-095 Total Skin Hi 3.2E-01
fotal Liver Hi 2.0E+00
Total CNS HI 6.2E-01
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Receptor Age: Aduft

Scenario Timeframe: Curreny/Future

Receptor Population: Adult Resident

TABLE 9.5

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
REASONABLE MAXIMUM EXPOSURE

MGCRD PARRIS ISLAND, SOUTH CAROLINA

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient
' Medium Point
ingestion | Inhalation Dermal Exposure Ingestion Exposure
Routes Tota Routes Totu
Groundwater Groundwater Site 2 - Borrow Pit Landfill Chlorotorm 1.7E-07 1.7E-07 - 3.3E-07 {Chioroform 7.9E-03 1.6E-02
Arsenic 2.1E-05 - 1.2E-07 2.1E-05 |Arsenic 1.4E-01 1.4E-01
Iron -- -- .- -- Iron 7.6E-01 7.8E-01
Manganese .- - -- -- Manganese 2.6E-01 27€E-01
2 1E-05 1.7E-07 1.2E-07 2.2E-05 (Total} 1.2E+00 1 2E+00
Surface Water Surface Water Site 2 - Borrow Pit Landfill Bis(2-ethylhexyliphthalate | 1.7€-08 -- 1.0E-05 1.0E-05 |Bis(2-ethylhexyl}phthalate 1.8E-04 1.1E-01
1.7E-08 .- 1.0E-05 1.0E-05 (Total 1.8E-04 1.1E-01_ |
Total Risk Across Groundwater 2.2E-05 Total Hazard Index Across All Media and All Exposure Routes | 1.3E+00
Total Risk Across Surface Water 1.0E-05
Total Risk Across All Media and All Exposure Routes | 3.2E-05 | _14E-01 |
1.2E-01
2.7E-01
) 9
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Scenario Timeframe: Currenv/Future
Receptor Population: Lifetime Resident

Receptor Age: Child/Adult

TABLE 96

)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
REASONABLE MAXIMUM EXPOSURE
MCRD PARRIS ISLAND, SOUTH CAROLINA

Medium Exposure Exposure Chemical Carcinogenic Risk Chemicat Non-Carcinogenic Hazard Quotient
Medium Point
Ingestion | Inhalation Dermal Exposure Primary Ingestion | Inhatation Dermal Exposure
Routes Tota Target Organ Routes Tota
Groundwater Groundwater Site 2 - Borrow Pit Landtifl Chiloroform 2.6E-07 2.6E-07 -- §.3E-07 [Chioroform _Liver -- - --
i Arsenic 3.3E-05 .. 1.7€-07 3.4E-05 |Arsenic Skin - -
Iron -- .- -- -- Iron Liver -- - - -
Manganese .- -- -- -- Manganese CNS - -
(Total)] 3.4E-05 2.6E-07 1.7E-07 3.4E-05 {Total) - - -
Surface Water Surface Water Site 2 - Borrow Pit Landfil} Bis(2-ethythexyl)phthalate 1.2E-07 - 1.4E-05 1.4E:05 |Bis(2-ethylhexyl)phthalate Liver -- - -
. (Total)j 1.2E-07 - - 1.4E-05 14E-05 (Total) . -- - --
Total Risk Across Groundwater 3.4E-05 Total Hazard Index Across All Media and All Exposure Routes
Total Risk Across Surface Water 1.4E-05
Total Risk Across All Media and All Exposure Routes | 4.9E-05
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Scenario Timetrame: Future

Receptor Population:
Receptor Age: Adult

Construction Workers

TABLE 10.1
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
REASONABLE MAXIMUM EXPOSURE

MCRD PARRIS ISLAND, SOUTH CAROLINA

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Garcinogenic Hazard Quotient
Medium Point
Ingestion | inhalation Dermal Exposure Primary Ingestion | Inhalation Dermal Exposure
) Routes Tota Target Organ Routes Tota
Groundwater Groundwater Site 2 - Borrow Fit Landfifl Chiorotorm - .- 1.9E-09 1.9E-08 |Chloroform Liver .- - 2.1E-03 2.1E-03
Arsenic .- -- 1.5E-08 1.5E-08 |Arsenic Skin -~ -- 2.4E-03 24E-03
fron - - - .- lron Liver -- 36E-02 3.6E-02
Manganese - - - - -- Manganese CNS - - 4.B6E-02 4 BE-02
(Total) -- -- 1.7E-08 1.7€-08 (Total -- - 8 6E-02 8.6E-02
Surface Water Surface Water Site 2 - Bosrow Pit Landiill Bis(2-ethylhexyl)phthalate | 1.2E-08 .- 1.8E-06 1.8E-06 [Bis(2-ethylhexyl)phthalate Liver 3.0E-03 - 4.5E-01 4.5E-01
(Total)] 1.2€-08 -- 1.8E-06 1.8E-06 {Total) 3.0E-03 -- 4.5€-0t 4.5€-01
Total Risk Across Groundwater 1.7E-08 Total Hazard index Across All Media and All Exposure Routes | 5 4E-01
Total Risk Across Surface Water 1.8E-08
Total Risk Across All Media and All Exposure Routes 1.8E-08 Total Skin Hl 2.4E-03
Totai Liver Hi M—
Fotal CNS HI 4 6E-02
EE I
~ N0
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TABLE 104

)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
REASONABLE MAXIMUM EXPOSURE

MoRn
OF

PARIS ISI AND SOLITH CARDL INA

./

Scenario Timeframe: Current/Future
Receptor Population: Child Resident
Receptor Age: Child
Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient
Medium Point
Iingestion { Inhatation Dermal Exposure Primary Ingestion | inhalation Dermat Exposure
. Aoutes Tota Target Organ Routes Tota
Groundwater Groundwater Site 2 - Borrow Pit tandfill Arsenic 1.2E-05 -- 5.0E-08 1.2E-05 |Arsenic Skin 3.2E-01 - 1.3E-03 32E-0
iromn .. - - -- -- tron Liver 1. §E+00 -- 2.0E-02 1.8E+00
: (Total)] _1.2E-05 -- 5.0E-08 1.2E-05 (Total) 2.1E+00 -- 2.1E-02 2.1E+00
Surface Water Surface Water Site 2 - Borrow Pit Landtill Bis{2-ethylhexyljphthalate { 9.9E-08 - - 4.2E-06 4.3E-06 IBis(2-ethylhexyl)phthalate Liver 4.1E-03 -- 1.7E-01 1.8E-01
{Total)l 9.9E-08 - 4.2E-06 4.3E-06 (Total) 4.1E-03 -- 1.7E-01 1.8E-01
Total Risk Across Groundwater 1.2E-05 Total Hazard Index Across All Media and All Exposure Routes | _2.3E+00
Totat Risk Across Surface Water 4.3E-06
Total Risk Across All Media and Alt Exposure Routes 1.7E-05 Telal Skin HI [_32E-01
Total Liver H! #REF!
- Total Biood Ht HREF!
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TABLE 10.5

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR GOPCs
REASONABLE MAXIMUM EXPOSURE
MCRD PARRIS ISLAND, SOUTH CAROLINA

Receptor Age: Adult

Scenario Timetrame: Current/Future
Receptor Population: Adult Resident

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient
Medium Point
Ingestion | Inhalation Dermal Exposure Primary Ingestion { Inhalation Dermal | Exposure
Routes Tota Target Organ Roules Total
Groundwater Groundwater Sitg 2 - Borrow Pit Landfill Arsenic 2.1E-05 - 1.2E-07 2.1E-05 _{Arsenic Skin 1.4E-01 - 7.5E-04 14E-01
{Total)i 21E-05 -- 1.2E-07 2.1E-06 (Total) 1.4€-01 - 7.5E-04 1.4E-01
|Surface Water Surtace Water Site 2 - Borrow Pit Landfill Bis(2-ethylhexyl}phthalate | _1.7€-08 .- 1.0E-05 1.0E-05 |Bis(2-ethylhexyl)phthalate Liver 1.8E-04 - 1.1E-01 1.1E-01
{ {Total)] 1.7E-08 .- 1.0E-05 1.0E-05 (Total) 1.8E-04 -- 1.1E-01 1.1E-01
Total Risk Across Groundwater 2.1E-05 Total Hazard Index Across All Media and All Exposure Routes | 2.4E-0t
Total Risk Across Surface Water { 1.0E-05
Total Risk Across All Media and All Exposure Routes | 3.1E-05

Total Skin Hi 1.4E-01
Total Liver Hi 1.1E-01

MO0
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TABLE 10.6
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
REASONABLE MAXIMUM EXPOSURE

SACEIO FIACIEVS 1O AN GV ITLE ALY INA
VIL ML FARRIO ISLANL, QUU I VARULINA

Scenario Timeframe: CurrentFuture
Receptor Population: Lifetime Resident
Receptor Age: Child/Adult
Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient
Medium Point :
Ingestion | Inhalation Dermal Exposure Primary ingestion | Inhalation Dermal Exposure
Routes Tota Target Organ Routes Tota
Groundwatsr Site 2 - Borrow Pit Landfiil Arsenic 3.3E-08 -- 1.7€-07 3.4E-05 jArsenic Skin - - .. .-
iron -- -- -- - iron Liver -- - - -- -
(Total)] 3.3E-05 - 1.7€-07 34E-05 {Total) .- - - --
Surface Water Site 2 - Borrow Pit Langfill Bis(2-sthylhexyl)phthalate | 1.2E-07 -- 1.4E-05 1.4E-05 1Bis{2-ethylhexyliphthalate Liver -- - - - --
(Total}} 1.2E-07 -- 1.4E-05 1.4E-05 (Total) -- - -
Total Risk Across Groundwater 3.4E-05 Totat Hazard index Across All Media and All Exposure Routes - -
Total Risk Across Surface Water 1.4E-05
Total Risk Across All Media and All Exposure Routes | 4.BE-05
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PARRIS 1SLAND

SITE 02

UNFILTERED GROUNDWATER DATA - ANALYTICAL DATABASE

PAI-02-GW-004-01

PAI-02-GW-005-01

3

SAMPLE NUMBER: PAI-02.GW-001-01 PAI02-GW-00201 | PAL02GW-003.01 | PAI-02-GW-003-01D
COLLECTION DATE: 08/07/98 08124198 08/07/98 08/07/98 08/20/98 08/19/98 Iy
LOCATION: PA1-02.GW-001 PAI-02-GW-002 PAI-02-MW-03 PAI-02-MW-03 PAL02-GW-004 PAI-02-GW-005
cnd 59 /15798 v
INORGANICS (pg/L) .
IRON 1290 780 " 4270 4850 439 8370
LEAD 11 U 55 U 11U 11 u 55U 55U
MAGNESIUM 4030 2580 190000 215000 778000 31800
MANGANESE 148 37.0 104 108 100 187
MERCURY 0.1 U 020 U 01U 01 U 020 U 020 U
NICKEL 92 U 44 U 44 U 44 U 44 U 44 U
POTASSIUM 558 U 400 45400 50000 245000 6470
SELENIUM 07 U 35U 07 U 07 U 35 U 35U
SILVER 43y 43 U 43 U 43 U 43 U 43 U
SODIUM 25500 18100 1430000 1580000 5990000 142000
THALLIUM 18 U 180 u.J 18 U 18 U 180 V ) 18.0 U
TIN 1000 UJ 1000 UJ
VANADIUM 26 U 27 U 73 U 63 U 67 U 32U
ZINC 334 U 133 135 U 14 U 41 U 55
MISGELLANEOUS PARAMETERS (mg/L.)
CHLORIDE 50 36.0 3200 3100 12000 500
FLUORIDE 0.4 0.30 20 20 26.0 0.60
HARDNESS as CaCO3 48 30.0 1400 1200 4200 500
HEXAVALENT CHROMIUM 0.005 UJ 0.005 U 0.005 U
NITRATE/NITRITE, AS N 0.02 68 J 005 U 005 U 002 U 001 U
SULFATE 25 130 430 410 1500 50
TOTAL DISSOLVED SOLIDS 130 110 5800 . 5900 23000 1300
TOTAL ORGANIC CARBON 1 18 44 42 8.1 10U
TOTAL SUSPENDED SOLIDS 12 2.0 21 16 59.0 " 9.0
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