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ACRONYM LIST .---a 

ATSDR 

AVS/SEM 

AWQC 

B&R 

BAF 

Agency for Toxic Substances and Disease Registry 

Acid Volatile Sulfide/Simultaneous Extracted Metals 

Ambient Water Quality Criteria 

Brown and Root Environmental 

Bioaccumulation Factor 

BCF Bioconcentration Factor 

bgs 
BSAF 

ccv 

CERCLA 

Below Ground Surface 

Biota Sediment Accumulation Factor 

Continuing Calibration Verification 

Comprehensive Environmental Response, Compensation, and Liability 

Act 

CLEAN Comprehensive Long-Term Environmental Action Navy 

CLP 

CMS 

cot 

COPC 

CSF 

CT0 

DEHP 

DON 

DQO 

ERA 

ER-L 

ER-M 

Contract Laboratory Program 

Corrective Measures Study 

Chemical of Concern 

Chemical of Potential Concern 

Cancer Slope Factor 

Contract Task Order 

Diethyl Phthalate 

Department of the Navy 

Data Quality Objective 

Ecological Risk Assessment 

Effects ,Range-Low 

Effects Range-Median 

. . 

ESV 

ET 

F 

Ecological Screening Value 

Exposure Time 

Filtered 

FDA ,. 
FDEP 

FEMA 

Federal and Drug Administration 

Florida Department of Environmental Protection 

Federal Emergency Management Agency 

FS l Feasibility Study 

GPS 

GW 

Global Positioning System 

Groundwater 

HEAST 

HI ‘,__ 
Health Effects Assessment Summary Tables 

Hazard Index 

,/--- 
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HQ 

I AS 

ICR 

ICV 

ID 

IDW 

IEUBK 

ILCR 

IR 

IRIS 

LCS 

LOAEL 

MCRD 

MDL 

Wkg 

w/I 

mg/kg 

mg/l 

MS/MSD 

msl 

MW 

NACIP 

NAD 83 

NAVFAC 

Navy 

NCEA 

NEESA 

NOAA 

NOAEL 

NTU 

ORNL 

OSWER 

PA 

PAH 

PAI 

PARCC 

.PCB 

Hazard Quotient 

Initial Assessment Study * 

Incremental Cancer Risk 

Initial Calibration Verification 

Inner Diameter 

Investigation Derived Waste ’ 

Integrated Exposure Uptake Biokinetic 

Incremental Lifetime Cancer Risk 

Installation Restoration 

Integrated Risk Information System 

Laboratory Control Sample 

Lowest-Observed-Adverse-Effect Level 

Marine Corps Recruit Depot 

Method Detection Limit 

Micrograms Per Kilogram 

Micrograms Per Liter 

Milligrams Per Kilogram 

Milligrams Per Liter 

Matrix Spike/Matrix Spike Duplicate 

Mean Sea Level 

Monitoring Well 

Naval Assessment and Control of Installation Pollutants 

North American Datum 1983 

Naval Facilities Engineering Command 

Department of the Navy 

National Center for Environmental Assessment 

Naval Energy and Environmental Support Activity 

National Oceanic and Atmospheric Administration 

No-Observed-Adverse-Effect Level 

Nephelometric Turbidity Unit 

Oak Ridge National Laboratory 

Office of Solid Waste and Environmental Response 

Preliminary Assessment 

Polynuclear Aromatic Hydrocarbon 

Parris Island 

Precision, Accuracy, Representativeness, Completeness, and 

Comparability 

Polychlorinated Biphenyl 
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PEL Probable Effects Level 

PI Parris Island 

PID Photoionization Detector 

PPt parts per trillion 

PSI Per Square Inch 

QA/QC Quality Assurance/Quality Control . 

.*-.. -. 

QAP Quality Assurance Plan 

RAGS Risk Assessment Gudiance for Super-fund 

RBC Risk-Based Concentration 

RCRA Resource Conservation and Recovery Act 

RDA Recommended Daily Allowance 

RFA 

WC 

RfD 

RFI 

RGO 

RI 

RME 

ROD 

RPD 

RCRA Facilities Assessment 

Reference Concentration 

Reference Dose 

RCRA Facility Investigation 

Remedial Goal Options 

Remedial Investigation 

Reasonable Maximum Exposure 

Record of Decision 

Relative Percent Difference 

SARA Super-fund Amendments and Reauthorization Act 

SCDNR 

SD 

SI 

SMDP 

SOP 

SOUTHDIV 

SQL 

SCDHEC South Carolina Department of Health and Environmental Control 

South Carolina Department of Natural Resources 

Sediment 

Site Inspection 

Scientific/Management Decision Point . 

Standard Operating Procedure 

Southern Division 

Sample Quantation Limit 

ss Surface Soil 

SSL Soil Screening Level 

svoc Semivolatile Organic Compounds 

SW Surface Water 

SWMU Solid Waste Management Unit 

TAL Target Analyte List 

TBP Theoretical Bioaccumulation Potential 

TCL Target Compound List 

TCLP Toxicity Characteristic Leaching Procedure 

. ’ 
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TDS 
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TEL 
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TP 

TRV 

TSS 

TtNUS 

U.S. EPA 

UCL 

USFWS 

vocs 

VSI 

WQS 

Total Dissolved Solids 

Toxicity Equivalence Factor 

Threshold Effects Level 

Total Organic Carbon 

Test Pit 

Toxicity Reference Value 

Total Suspended Solids 

Tetra Tech NUS, Inc. 

United States Environmental Protection Agency 

Upper Confidence Limit 

United States Fish and Wildlife Service 

Volatile Organic Compounds 

Visual Site Inspection 

Water Quality Standard 
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USEPA COMMENTS ON DRAFT REMEDIAL INVESTIGATION/RCRA FACILITY 

INVESTIGATION REPORT, SITE 12/SWMU IO - 

JERICHO ISLAND DISPOSAL AREA 

U.S. MARINE CORPS RECRUIT DEPOT, SOUTH CAROLINA 

EPA ID# SC6170022762 
\ 

GENERAL COMMENTS: 

1. Comment: The RI/RF1 Report presents the data clearly’and concisely. The technical approach, 

data presentation, and conclusions are consistent and adequately substantiated. However, the 

report should be reviewed by a technical editor as there are sentence fragments, redundant 

phrases and other grammatical errors, particularly in section 3, which need to be corrected. 

Response: Acknowledged. The report will be re-reviewed by a technical editor. 

2. Comment: The data collected appear to be of sufficient quantity and quality to support decision 

making, and the general conclusions of the RI/RF1 Report are reasonable. Since the waste and 

debris appear to be of limited quantity and dumped at the surface, clean-up and off site disposal 

of the waste may be an acceptable remedial alternative. EPA recommends that the Navy focus 

on a narrow set of alternatives (i.e., no action and clean-up with off’site disposal and land use 

controls that restrict residential development and use of the groundwater) through a Focused 

Feasibility Study. 

Response: The Navy concurs. A Feasibility Study will be started on this site in the near future. 

The likely alternatives to be considered include those listed, but onsite containment options will 

also be considered. In addition, based on comments from another reviewer, natural 

attenuation/biodegradation of two soil areas of potential ecological concern for PAHs will be 

evaluated. 

3. Comment: It is recommended that PAHs be .screened without using surrogates for PAH 

compounds for which a screening value is not available: Since most PAHs act with a similar toxic 

effect, screening the total PAHs (where applicable) should be adequate to evaluate those PAHs 

without screening values. 
- $ 

Response: The approach on addressing the PAHs differs between the human health and 

ecological risk assessments. Both were conducted in accordance with direction received from 
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4. 

5. 

the EPA. The human health screening criteria for individual PAHs are based on noncarcinogenic 

and carcinogenic effects, consequently it is not possible to use one criteria to screen all PAHs. 

As discussed during the April 2001 partnering team meeting for MCRD Parris Island, total PAHs 

will be used in lieu of individual PAHs for ecological screening. 

Comment: The food chain model included in this risk assessment should be removed from steps 

1 and 2 and (if included at all) be included after COPC refinement for those contaminants 

expected to present potential risk via trophic transfer. 

Response: The ecological risk assessment was conducted in accordance with the protocol in 

place at the time. Since the approach presented in the report is more extensive than under 

current protocol, rework of the report is not planned. Rather, the approach recently finalized for 

the Site 1 RI report at Parris Island will be applied to Site 12. Also, the information in this 

assessment provides valuable documentation for analysis of FS alternatives. 

Comment: A closer evaluation of detection frequency needs to be included in this report. 

Numerous COPCs (which have maximum concentrations that exceed the associated screening 

values) are eliminated in Step 3a based on their limited frequency of detection above the sample 

quantitation limit (SQL). However, in many cases the SQLs reported for the contaminants ..--e ., 

exceeded the ecological screening value for the contaminant. Therefore, this rationale for 

eliminating COPCs is questionable. Examples of contaminants to which this applies to includes: 

PAHs, pesticides, and several metals. 

Response: Agreed. For samples in which the reported SQL exceeds the screening value and 

the frequency of detection is used as the basis for eliminating a chemical from further 

consideration, a more detailed evaluation of the sample detection limit will be conducted. Note 

that for the Site 12 evaluation, frequency of detection was not used a stand alone .basis for 

eliminating any of the QOPC. This evaluation will generally focus on the actual MDL for each 

sample. As previously discussed, the following example was developed to help clarify the 

laboratory reporting procedure. 
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Example of Laboratory Reporting Procedure 

A sediment sample is analyzed for pesticides (e.g. DDT) in accordance with analytical 
procedures. 

,If the sample contains analytical interferences in the target parameter range, the sample 
extract is diluted in the laboratory to eliminate/minimize matrix interference and the 
diluted extract is reanalyzed. The matrix interference most commonly occurs in sample 
containing relatively high concentrations of organic compounds such as PAHs and other 
non target compounds including fuels and natural organic compounds. Dilution factors 
are commonly in the range of 10 to 100, and carry through the following calculations for 
the non detected values. 

If the chemical is detected above the 
method detection limit (MDL), (e.g. 
DDT = 0.75 ug/kg (Instrument 29). 
Since the result is less than the PQL, 
a j (estimated) is also assigned to the 
sample result. 

I 

Next, the laboratory corrects the 
sample result for the moisture content 
of the sample (e.g. for a sediment 
sample that is 70% water, the final 
reported value is 2.5 uglkg 

If the chemical is not detected above MDL 
(e.g. DDT not detected - On Instrument 29, 
the MDL is 0.715 pg/kg). 

1 f’ 

The laboratory initially assigns the result as 
less than CLP PQL (e.g. DDT c 3.3 pglkg). 1 

I 
Next the laboratory corrects the reported 
non detect value for moisture content of 
the sample (e.g. for sediment sample that 
is 70% water, the final reported value is 
< 11 ug/kg dry weight. I 

6. Comment: For clarity, it is recommended. that COPC refinement included in Step 3a be 

presented by assessment endpoints after the abiotic screen has been completed. Step 3a should 

include refinement of COPCs by evaluating their potential effect to all identified assessment 

endpoints. As it is currently presented, it appears that the refinement still.focuses on evaluating 

COPCs primarily by conducting food chain models. The original abiotic screen identifies potential 

risk to the first of the assessment endpoints for this site (soil and/or sediment dwelling 

invertebrate communities) that is not adequately discussed in the COPC refinement section. 

Response: Since the approach presented in the report is more extensive than under current 

protocol, this rework of the report is not planned. Rather, the approach recently finalized for the 

Site 1 RI report at Parris Island will be applied to Site 12. 
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Comment: The food chain model included in this report contains several factors that are not 

adequately conservative for a screening level ecological risk assessment in which limited site 

specific data is available. It is recommended that the’ecological sub-committee develop a more 

appropriate food chain model for use in evaluating contaminants expected to bioaccumulate in 

Step 3 of the risk assessment process. 

.-. 

Response: The food chain model approach and assumptions were developed by the MCRD 

Parris Island partnering team and conducted in accordance with EPA protocol in place at the time 

of development. Specific concerns and issues with the food chain modeling should be identified 

for discussion and evaluation by the team. 

SPECIFIC COMMENTS: 

1. Comment: Page I-3, Section 1.4.2, 2nd ParanraPh, 1”’ sentence. The text refers to three 

surface debris areas, but the referenced figure (Figure l-2) illustrates only two. It appears the 

east-central upland debris pile is not shown. Revise the figure for completeness. 

Response: Three surface debris piles are shown on Figure l-2. The third pile is very small (10 

foot by 10 foot), on the west side and in the northern half of the island. 

2. Comment: Panes 2-l and 2-2, Sections 2.2 and 2.3. Information regarding the specific 

topography and surface water drainage for Jericho Island should be included along with the 

general MCRD. description. For example, no perennial streams are apparent on Jericho Island, 

and surface water is expected to move by overland flow to a poorly defined radial network of 

swales, discharging to the surrounding marsh. 

Response: Section 2.0 presents general information for MCRD Parris Island. Site specific 

information is presented in Sections 3.O’to 7.0. However, we concur that the information should 

be added to the report. The following section will be added to Section 3.0. 

3.5 SURFACE WATER HYDROLOGY 

The site is a small relatively flat sandy island with minimal topographic relief. The highest 

elevation on site is approximately 9 feet about mean sea level. High tides in the areas are range 

from approximately 4 to 5 feet above mean sea level. Except for minor erosion near the edge of 

the island, surface water and surface water flow channels are not present on the island. During 

storm events, precipitation would either infiltrate the sandy soils or migrate radially as sheet flow Y-Y 

toward the surrounding marsh. 
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In the marsh surrounding the island, surface water flow patterns were observed during the recent 

sampling events in 1998, 1999, and 2000. Just after high tide; surface water was noted to flow 

primarily to the east on the east side of the island and to the’west on the west side of the island 

toward the tidal channels illustrated in blue on.the site figures (e.g.’ Figure 3-l). From the tidal 

channels, the surface water flows to the south and into Archers Creek. 

Comment: Paqe 3-7, Section 3.2.7, 2nd sentence. Please clarify why falling head, tests were 

not conducted in these wells. It is assumed that this is because the well screens partially 

penetrated the water table. 

Response: To address this comment, the following text will be added to the report. 

“Falling head tests were not conducted on groundwater monitoring wells screened across the 

water table (shallow) because flow through unsaturated portions of the well screen would 

adversely effect the reliability of the results. ” 

Comment: Page 3-11, Section 3.4, 4’” paragraph. last sentence. Please provide 

potentiometric contour maps of the shallow and deep water table to substantiate the radial 

groundwater flow. Also, it appears that the deep and shallow water tables are significantly higher 

at the southern margin of Jericho Island than anywhere else measured. Discuss the significance 

of these measurements. 

Response: In accordance with investigation of site under .the’ presumptive remedy approach, 

groundwater monitoring wells were not installed within the middle of the site. In absence of data 

from the interior of the site, technically accurate potentiometric contour maps cannot be 

generated. Since the data has only minimal relevance to the investigation, the groundwater data 

is presented as an observation only. 

Comment: Finures 3-l through 3-4. Drawings illustrating the topography, roads, debris piles 

and sampling locations at a smaller scale would provide a more useful and readable base map 

than the aerial photograph. The proximity of the sampling locations to the debris piles should be 

evident on the revised maps. Smaller scale maps would also support planning and volume 

estimating for the feasibility study. 

Response: The only base maps available for Jericho Island are the USGS quads (Figure l-l) 

and the aerial photograph presented in Secticn 3.0. The figures can be reprinted without the 
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aerial photograph background, however, much of the surrounding island, water, and marsh 

information would be lost. This information was considered to be critical to this study because it 

demonstrates the location of the site relative to surroundings. 

,-- 
“ 

. . 

To help clarify the figures and drawings in Section 3.0, the debris piles will be added to the 

figures. Also, the sample locations and topography lines will be color coded to illustrate better 

contrast. Note that the locations of debris piles relative to sample locations are already presented 

on Section 4.0 figures. 

Volume calculations are generally done at much larger scales, like that presented at the recent 

partnering team meeting for another site. In particular, once the study area has been focused. 

The size of the drawing was primarily selected to illustrate the tags presented in the later 

sections. 

6. Comment: Paqe 4-1, 3rd ParanraPh. The 1995 data do not appear to be included in 

Appendix C, please include the data or provide a reference for the source of this data. 

Additionally, there appears to be a wide range of reported detection limits for the various analyte 

groups. Provide a discussion relating the achieved .detection limits to the relevant screening --L-.. 

levels, and, in cases where the reported detection limit exceeds the screening level, how the data 

was managed (e.g., included at % the detection limit or treated as zero). . 

Resoonse: The 1995 soil data is already presented in the report, e.g. Page C-l 5. The 1995 

sediment data was inadvertently omitted and will be added to the Appendix C. 

To address the comment on detection limits, the following text will be added to the report. 

“During the testing, the best available reliable analytical methods were used. However, for some 

samples elevated detection limits occurred because of sample moisture content and/or other 

matrix interferences. For chemicals that were not detected in any sample, the chemical was 

assumed not to be present at the site. If the chemical was detected in one or more samples, then 

one half the detection limit would be used for average concentration calculations. Normally, this 

evaluation would use the laboratory reported sample quantitation limit (SQL). In some cases in 

which the screening value is very low relative to the quantitation limit and it appears that the 

chemical may be carried through the evaluation only because of the elevated SQL, then 

individual sample MDL may be developed and used for the calculations.” 
r---. 
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Comment: Pane 4-5, Section 4.2, qth DaranraPh, 6’h and 7’h sentences. These two 

statements appear to be contradictory. Please clarify whether the statement that no ecological 

screening criteria were exceeded is intended to apply to unfiltered results only. 

Response: The last sentence will be revised as follows. No other ecological screening criteria 

were exceeded.“ 

Comment: Paae 4-9. Provide an additional section to summarize the nature and extent findings 

across the various media relative to their spatial distribution and the potential source materials. 

For example, in the vicinity of the east central debris pile various SVOCs were detected above 

screening, levels in surface soil, surface water and sediment which may be consistent with 

degradation of plastic and asphaltic debris. Similar discussion contrasting the detected metals 

with background concentrations and waste materials should be included. Additionally, provide 

discussion regarding the VOCs detected in the various media (i.e., are they ,waste derived or 

laboratory contamination). Considering the nature and age of the waste materials, the climate at 

MCRD, and the results of the organic data validation, the VOC results may be questionable. 

Response: Additional text will be added to the individual media write ups to attempt to relate 

the contaminant findings to specific sources. However, without adequate site history, this 

approach can become very speculative and potentially misleading. With the exception of SS-014 

and SD-014, there are no observable trends between the observation of waste and screening 

level exceedences of metals. 

For example, the fuel type PAHs detected at SS-008 and SS-012 are not related to observable 

waste. Although we agree that VOCs are not likely to be site related, the data cannot be 

eliminated through data validation. As a result, the Navy uses a conservative approach of 

screening this data during the human health and ecological screening processes presented in 

Section 6.0 and 7.0. 

Comment: Pane 4-33, Finure 4-5. The sediment screening value for mercury’ is incorrectly * 

listed as 15.9 mg/kg. This figure should be corrected with the appropriate sediment screening 

value for mercury (0.13 m&kg). 

Response: Agreed. 

Comment: Pane 5-2, Section: 5.2.2, 2nd paragraph. This paragraph discusses the 

bioaccumulation/bioconcentration of PAHS. However, for most species the PAHS are 
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metabolized readily .and do not accumulate in the higher trophic levels. It is suggested that this ,,--. 
paragraph be revised and referenced. 

Response: The referenced paragraph does not address bioaccumulation/ bioconcentration of 

PAHs. The comment presumably refers to page 5-3, Section 5.2.‘4, second paragraph, ,which 

discusses bioaccumulation and, bioconcentration of PAHs. This paragraph will be revised as 

suggested. 

11. Comment: Paqe 5-2, Section: 5.2.3, 6’h Daraarar>h, 3’c’ sentence. This sentence states that 

the mobility of metals generally increases with ,decreasing pH and cation exchange capacity. 

However, this is true for only the metals existing as cations. Metals such as arsenic and 

hexavalent chromium usually exist as anions (arsenate and chromate) and will migrate more 

readily with increasing pH. Revise the sentence to discuss the metal COPCs (i.e. lead). Follow 

this discussion through to Table 5-2. 

Response: To clarify this issue, the following will be added to the section. “One notable 

exception is arsenic, which under some conditions is more mobile under some higher pHs.” 

Chromate is so soluble, that pH has no significant effect under most environmental conditions. 

Note also that hexavalent chromium is a unique form of chromium that is unstable under most 

normal environments, and is found in only a few select industrial wastes (e.g. plating wastes and 

some paints). None of these wastes would be expected to be present at the site. 

12. Comment: Pages 7-26 through 7-45. Section 7.8. Currently contains statements that do not 

appear to be supported by the data presented in the tables for this section. As with Site l/41, it is 

recommended that the COPC. refinement for this site be re-evaluated by the ecological 

subcommittee and then once the subcommittee has reached consensus the COPC refinement 

section of this report be revised. 

Rewonse: The Site 12/SWMW 10 report was issued for comment for this purpose. Specific ’ 

comments from members of the ecological subcommittee identified PAHs in soils, and the report 

will be revised to address these comments. 

13. Comment: Pacle 7-16, Section 7.4.2.1. The text presented on this page is not consistent with 

the equation shown for evaluating risk to the red drum on page 7-20. The-text states that prey 

items for the red drum are assumed to be exclusively mummichogs; however; the equation on 
,----” 

page 7-20 indicates that three separate prey items were used in estimating exposure to the red ’ 
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drum. It is recommended that the rationale for selecting a representative prey item for the red 

drum be presented. The representative prey item should be the one assumed to represent the 

highest exposure potential for that organism. These types of assumptions should be presented 

and agreed upon prior to submittal of any food chain model. This, and other areas of uncertainty 

inherent in food chain models, could be addressed by the ecological sub committee and 

proposed for use in future food chain models. 

Response: Section 7.4.2 (pages 7-13 through 7-17) describes how contaminant doses were 

estimated. These doses were then compared to toxicity reference values to derive food chain 

hazard quotients. However, as explained in the opening paragraph of Section 7.4.3, this section 

describes how contaminant tissue concentrations were estimated. Thus, the two approaches 

reflect different methods of evaluating potential risks to fish. The approach described in 

Section 7.4.3.1 was suggested by NOAA, and both approaches have been previously approved 

by the MCRD Parris Island Partnering team. 

Comment: Paqe 7-18. Section 7.4.3.1. It is unclear why a detailed discussion of estimated red 

drum exposure to mercury is presented; however no other contaminants (or assessment 

endpoints) have similarly detailed discussions. 

Rewonse: See response to Comment 13. NOAA previously suggested the approach and. 

provided the model, which was included with approval of the MCRD Parris Island Partnering 

team. 

Comment: Pane 8-1, point 4.0, 1” sentence. The text states that four inorganics exceeded 

human health criteria, but two are indicated on Table 4-8 and are. parenthetically noted within the 

referenced sentence. Please correct/clarify this statement. 

Rewonse: The text will be revised to read “three inorganics (arsenic, iron, and lead)“. 

Comment: Paqe 8-2, Section 8, 5’h Paraqraph. 1” Sentence. This paragraph should be 

reworded as follows for the human health portion: The analytical data for SWMU 27 suggests that 

there is no additional risk for the maintenance and construction workers. Residential risk was not 

considered. At the current time there is no evidence that the contamination is more or less 

extensive than observed. 

Response: As discussed during the April 2001 partnering team meeting, the Site 12 RI 

addresses residential risks. 
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Comment: Page 8-4, point 6.0, last bullet. Each of these points appears to be reasonable and 

germane to the risk management decisions for this site. Additional information should be 

included in Section 4.0 to support these conclusions (see Specific Comment 8). 

i-. 

Response: Agreed. 

Comment: Paqe 8-5, Doints 9.0 and 10.0. These points should be combined, a single action 

recommendation should be presented based on results from all media. The FSlCMS should 

consider clean-up and off site disposal of wastes in all three of the identified debris areas. The 

Navy can compare this approach to clean-up of the wastes in the southernmost area only as part 

of the FSICMS. Additionally, it is recommended that the FS/CMS use a focused approach (see 

General Comment 2). 

Response: Since this comment is editorial in nature, no change is proposed. An FS will be 

prepared to address the wastes and contaminated media at the site. At this time, the Navy is 

planning on evaluating four options consisting of no action, onsite containment, offsite disposal, 

and insitu biodegradation/monitoring of soils. In addition, two soil samples (SS-08 and SS-12) 

were collected in April 2001 to determine the fate of the PAHs and pentachlorophenol at two soil ,,-* 

locations. If these contaminants no longer remain, then surface soils will not be addressed. 

Comment: Paqe 8-5, point 12.0. While it is agreed that the groundwater exceedances are of 

limited concern, the proposed. clean-up approach (southernmost area only) would not be 

expected to minimize future potential groundwater impacts (if these COPCs are related to site 

wastes, see Specific Comment 8). All of the organic compounds, as well as a portion of the 

inorganic compounds, are associated with wells that are up-gradient or cross-gradient to the 

southernmost area (based on radial groundwater flow). This provides an additional reason to 

clean-up all identified debris areas - to be protective of groundwater. 

Response: Only three debris piles were observed at the site. Two of the debris piles are 

relatively extensive and are located on the southern end of the island. The third debris pile 

(broken bottles, can, and an old washing machine) will be similarly picked up. 

Comment: ADDendix A. Manually recorded field data sheets and chain-of-custody forms have 
\j 

some documentation QA/QC discrepancies that are consistent with discrepancies noted for 

previously reported field activities performed during the same time period (e.g., chain-of-custody 

#IO2227 includes un-initialed cross-outs, and an unaccounted period of time between relinquishing : -c-c‘*~ 

_ 
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the samples and laboratory receipt). Please continue to take steps to eliminate these problems in 

future investigation efforts. 

Response: Agreed. 

21. Comment: Appendix D. It is noted that this appendix includes the RBC Tables in their entirety, 

as well as the Drinking Water Advisories. It is not necessary to include these tables as they are 

standard.tables readily available. This will reduce the bulk of Appendix D. 

Response: Appendix D contains the PARCC Parameters/Data Validation Letters, there are no 

copies of the EPA Region Ill RBC Tables or EPA Drinking Water Advisories included in any of the 

appendices to this report. 
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SOUTH CAROLINA DEPARTMENT OF HEALTH SERVICES COMMENTS 

DRAFT REMEDIAL INVESTIGATION/RCRA FACILITY INVESTIGATION FOR 

SITE 121SWMU 10 - JERICHO ISLAND DISPOSAL AREA (lO/OO), 

MARINE CORP RECRUIT DEPOT, PARRIS ISLAND, SC6 170 022 762 

..h 

1. Comment: General The Department agrees with the EPA concerning the development of a 

focused CMS. This focused CMS must evaluate, at a minimum, the removal and disposal of the 

waste material. 

Response: Agreed. 

2. Comment: Section 3.2.2. It is. unclear why subsurface soil samples were not analyzed for the 

typical investigative parameters such as VOCs, SVOCs, pesticides, etc... There are two facts to 

consider that would indicate the potential need for additional subsurface soil sampling such as: 

a. Landfill debris was encountered at depth at PAI-lo-SB-06 and PAI-lo-SB-07. Contaminants 

may have leached from the waste to the subsurface soils. 

b. Several subsurface soil borings (PAI- 0-SB-01 and PAI-I 0-SB-06) had elevated PID readings 

indicating potential VOC contamination. 

Response: In accordance with the presumptive remedy approach used in developing the 

sampling strategy for this site and presented in the Site work plan, waste materials like those 

encountered in the soil borings are not sampled. 

Note that SB-06 and SB-07 are within the area identified as a debris pile and that the finding of 

waste was anticipated. Under the presumptive remedy, impacted soils would be addressed with 

the waste, via either excavation or covering. 

If environmentally significant VOC contamination was present in the soils/waste near the 

monitoring wells, then it would have been found in the groundwater samples. Note that the only 

VOCs detected in groundwater were acetone and chloroform. Neither of which was detected at 

concentrations exceeding MCLs. 

3. Comment: Section 3.2.5, Paae 3-5. Please include a figure illustrating background sample T--x 
locations relative to SWMU 10 (Jericho Island). 
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Response: Maps depicting the location of the background samples are presented in Appendix 

A. The background locations are several miles away from Jericho Island and do not fit on the site 

maps. In response to the request during the April 2001 partnering team meeting, a separate map, 

will be generated and incorporated into Appendix A showing the location of the SWMU IO 

’ background sample locations relative to Jericho Island. 

Comment: ‘Figure 1-2 and Finure 3-2. Figures on a smaller scale are necessary to better 

identify the proximity of the sample location relative to the waste piles. 

Response: The size of the figures was selected to be uniform through the report presentation 

and be sufficient size to show the tags on the maps. However, we concur that the black sample 

dot on the black background is difficult to see and propose changing the sample location color to 

be better illustrated (e.g. yellow and blue). Otherwise, the site would have to be shown on “D 

sized black and white drawings (22” by 34’9, which are good for detailed planning and 

calculations, but are more difficult to work with in a report, especially when multiple figures are 

used. 

Comment: Section 4 Figures. The Department would like to commend the author for 

incorporating the applicable screening levels onto these figures. By doing so, the reviewer can 

easily determine the magnitude of the human health and/or ecological exceedances. 

Response: Acknowledged. 

Comment: Section 4.2. This section states that the EPA Region 4 freshwater ecological 

screening values were used for comparison purposes based upon the assumption that the 

groundwater would eventually become surface water. However, Section 7.3.1 states that the 

EPA Region 4 saltwater ecological values would be used for screening based upon the elevated 

salinity in both the surface water and groundwater. Please revise accordingly. 

,Response: Agreed. Note that Section 4.2 actually evaluates the data relative to salt water 

ecological screening values. The foot note on Figure 4-2 and text in Section 4.2 will be revised, 

but criteria presented is actually the salt water criteria, (see Table 4-5). 

Comment: Figure 4-l. It does not appear as though soil samples were-collected within the 

vicinity of the inland waste piles; particularly the northern-most waste pile. Please explain. 
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Response: In accordance with the approved work plan and the presumptive remedy, the debris 
.-. 

piles were not sampled. Rather, soil, sediment, surface water, and/or groundwater down gradient 

from the debris piles were sampled. For example, potential migration from the northern-most 

waste pile would be evaluated by sediment samples SD-12 and SD-13, see Figure 4-5. 

8. 

. 

Comment: Figure 4-1. Soil sample PAI-lo-SS-0501 appears to have elevated concentrations 

of PAHs; however, there is not a waste pile withinthe vicinity of this sample. Please attempt to 

explain the source of this contamination. 

Response: We assume that the comment is referring to SS-08, since PAHs were not detected in 

SSiO5. Low level and infrequent detections of anthropogenic compounds such as PAHs are 

common. The location was sampled because of the presence of an electromagnetic anomaly. 

There is no visible evidence of waste. Additionally, subsurface hand excavations found no 

evidence of waste. Based on the low concentrations detected, the initial recommendation was to 

not actively remediate the site. However, in 2001, a sample was collected within one foot of the 

original sample to determine if- the PAHs and pentachlorophenol are still present. The 2001 

confirmed the results of the original sample. Consequently, the RI has been revised to indicate 

that this location will be addressed in the FSICMS. 

9. Comment: Fiaures 4-3 and 4-5. There does not appear to be a correlation between the surface 

water and sediment samples to the east side of the site. The surface water samples have 

consistently elevated detections of metals, particularly manganese. However, the corresponding 

sediment samples do not have any exceedances; thereby, eliminating elevated turbidity as an 

explanation. Please attempt to explain the source of the elevated metals in the surface water. 

Response: The correlation between elevated metals in the surface water and sediment is 

based on total concentration and not comparison to sediment screening criteria. For example, 

the concentration of manganese in the sediment to the east of the site is approximately 

26,000 ug/kg (26 mg/kg), which is below the background sediment concentration of 186 mg/kg. 

To account for 214 ug/I of manganese in the surface water, the suspended solids concentration in ’ 

the surface water would have to be’ approximately 121 mg/l. 121 mg/l of suspended solids is . 

within the range of moderately turbid water. 

IO. Comment: Section 6.2.3.3, Pape 6-10; Figure 6-2; Table 6-13. Section 6.2.3.3 states that the 

ingestion of groundwater will be considered a pathway. This is confirmed in Table 6-13 for the 

child resident, adult resident, and lifelong resident. However, the CSM provided in Figure 6-2 

does not indicate this exposure route for the onsite resident. Please revise accordingly. 
,----- 
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Response: Agreed. Figure 6-2 will be modified to show ingestion of groundwater as a pathway. 

DH COMMENTS 

1. Comment: The Division of Hydrogeology has reviewed the above referenced document. This 

document was received on 15 November, 2000. It provides a physical description of SWMU 10 

that includes the known history this SWMU. It briefly describes previous studies performed at this 

SWMU, and presents analytical data generated durin,g this current RI/RFI. This document was 

reviewed with respect to R.61-79 of the South Carolina Hazardous Waste Management 

Regulations (SCHWMR), and appropriate guidance documents. 

The Division of Hydrogeology found this report technically inadequate. This document should be 

revised to incorporate the following comments, and then’resubmitted for review/approval: 

2. Comment: Section 3.2.8, Tidal Influence Study: The observations with respect to the tidal 

influence upon water able levels in the monitoring wells are reported, but this section lacks any 

real discussion of the meaning or usefulness of this data. Additionally, there’s no discussion on 

the timing of the groundwater sampling with respect to tidal levels. Please revise the text to 

expound upon this topic. 

Response: The tidal study was conducted in support of potential groundwater modeling efforts 

and ultimately groundwater remediation design. Since environmentally significant groundwater 

contamination was not found at the site and groundwater modeling is not planned at this time, 

only minimal effort was applied to the evaluation of this data at this time. 

In response to the sampling time relative to tidal levels, the following text will be added to 

Section 3.2.4. 

“The groundwater samples were collected during the receding tide generally close to the low tide. 

Since the well purge times were uncertain and variable, the standard procedure was to start 

purging the wells approximately 2 to 4 hours before low tide.” 

3. Comment: Monitoring well water levels are reported in Table 3-6, but there are no figures 

showing groundwater contours or flow directions for the shallow and deeper components of the 

surficial aquifer at SWMU-10. Please revise the document to include figures that show the 

groundwater contours, and revise the current figures to indicate the groundwater flow for the 

shallow and deeper components of the surficial aquifer. Depending on the results of these 
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figures, additional discussion might be necessary concerning how groundwater flows at 

SWMU-10. This could be tied in to the response with Comment 1. 
:-,. 

Response: The monitoring wells at the site were installed to evaluate the migration of potential 

contamination from the site. Therefore, the wells were placed in a ring around the island without 

interior water elevation data. As a result, developing figures as requested would not be 

technically accurate. 

Because the site is an island, surrounded by salt water marsh, groundwater flow is assumed to 

be radially outward. However, in the unlikely event that groundwater flow is not in a radial 

pattern, the island is surrounded by a ring of monitoring wells that would be used to observe other 

potential migration patterns. 

4. Comment: There is no discussion on the proximity of drinking water wells near SWMU-10. A 

survey of the residences in this area should have already been performed to identify drinking 

water wells (public or private) in the vicinity of SWMU-10. The results of this survey should be 

reported in this document. 

Response: A survey of wells was not part of the work plan and as a result was not conducted. “----., 

Based on the absence of significant groundwater contamination at the site, a survey is not 

proposed at this time. 

5. Comment: There is no discussion about the drinking water well that is currently located on 

SWMU-10. This well should be sampled and if clean, abandoned per R.61-71 of the South 

Carolina Well Standards and Regulations. 

Response: There is little information available on this well. As part of a site remedy, the well at 

the site will be checked and abandoned in accordance with applicable requirements. 

6. Comment: The base boundary is not shown on any of the figures. Please revise the figures to 

indicate the location of the base boundary. 

Response: Agreed. The base boundary will be added to the figures. 

7. Comment: The figures do not indicate the presence of any residences in the area of SWMU-10 

even though there are residences located adjacent to this area. Any residences that are located 

within the area covered by the figures should be noted on said figures, including docks or piers 
,T----* 

. 
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that would indicate recreational use of the tidal creeks nearby. Please revise the figures 

accordingly. 

Response: Agreed. Figure l-2 will be revised to indicate tlie location of nearby house. Piers 

and other access to the tidal creeks are not present within a l/4 mile of the site. 

The Department has reviewed the above referenced document and has the following comments 

pertaining to the human health and ecological risk assessments. 

GENERAL COMMENTS: 

Comments by NOAA, EPA, and DNR have been reviewed. The department concurs with their comments 

and adds the following: 

1. 

2. 

Comment: Detection Limits of some surface soil samples are above the perspective Human 

Health and Ecological Screening Values (i.e.; semi-volatile and mercury samples in Appendix C 

pages 5-7). Please provide specific laboratory information for these samples to indicate if the 

contaminants could have been detected in the form of J-flagged data down to the level of the 

screening value. 

Response: Laboratory supplied information (Form Is) were provided to SCDHEC electronically. 

In addition, the laboratory supplied MDL are attached to these responses and can be used to 

develop sample specific MDLs. 

Comment: Based on the Human Health Risk Assessment Guidance for Super-fund document, 

the use of unfiltered samples is normally recommended. Please provide justification for the use 

of filtered samples for ecological screening. Commonly, filtered samples are used in conjunction 

with unfiltered ones to show turbidity related increases/decreases for inorganics. However, the 

Department does not recommend the use of filtered samples for COPC selection. 

Response: The use of filtered data was excluded from human health risk assessments for 

groundwater because a study was conducted that indicated colloidal sized particles containing 

contamination could flow through certain groundwater aquifers and be ingested by human 

receptors. The filtering process could remove some of these particles, and therefore may bias 

results low. To resolve this issue, improved sand packs around well- screens and well 

development were employed. Also, low flow sampling techniques were developed which helped 

to minimize turbidity in the monitoring wells. 
1 

. 
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This approach is not feasible for surface water samples and therefore both filtered and unfiltered /-- 
. data was collected. Although we consider the use of filtered data for ecological evaluations to be 

more technically correct, the ecological risk assessment used the higher of the filtered and 

unfiltered data. 
l 

3. Comment: The Department concurs with NOAA and SCDNR regarding the need for further site 

delineation. 

Response: NOAA and SCDNR did not request additional site delineation in their comments. 

SPECIFIC COMMENTS: 

1. 

2. 

3. 

Comment: Tables 4-7 and 4-8: It appears as though the ecological screening criteria used for 

pesticides in these tables are the Region IV Sediment Effects Values and not the Screening 

Values. Please re-screen against Region IV’s recommended screening criteria as listed in 

Region IV’s Ecological Risk Assessment Bulletins. 

Response: The screening was conducted in accordance with direction from the U.S. EPA which 

recommends screening (at least in the initial) steps be conducted against the effects level. The 

primary difference between the effects level and the screening level is that, when the effects 

levels is less than the reliable detection limit (PQL), the screening level is established at the PQL. 

Comment: Table 6-1: As no. dilution attenuation factor (DAF) was given, it appears that the Soil 

Screening Levels (SSLs) for migration to ground water are those corresponding to a (DAF) of 20. 

The Department recommends screening against the generic SSLs corresponding to a DAF of 1. 

If a contaminant exceeds the generic SSL, MCRD may consider calculating a site specific DAF. 

Response: A DAF of 20 was used in the table. As requested, the table will be revised to use a 

DAF of 1. Note however, that this’ will not effect the risk assessment since actual site 

groundwater data was used. 

Comment: Table 6-8: It is most likely a typographical error, but the selection of “None” as type 

of analysis for surface soil in the trespasser scenario needs fo be changed. 

Response: The table will be revised as suggested. Note that a similar change will be required 

for the appendix. 
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Comment: Paue 6-10: Since additional site delineation is needed, the zone of tidal influence 

may change with respect to its closest point of contamination. Therefore the human health fish 

ingestion scenario may need to be reevaluated. Please provide a map showing tidal zones in 

relation to contamination. 

\ Response:‘ Additional site delineation is not planned for this site. The Navy believes that data is 

sufficient to proceed to a CMS. Figure 3-3, showing the location of the surface water and 

sediment sample locations will be revised to illustrate an approximate high water mark. At low 

tide, the nearest surface water (Archers Creek) is approximately 3000 feet south of the Site. 

5. Comment: Table 6-l 4: Magnesium (l,lOO,OOO us/L) far exceeds the screening value of 

118,807 ug/L for surface water. Human Health Risk Assessment Guidance for Superfund states, 

“in order to eliminate an essential nutrient from the risk assessment, it must be shown to be 

present at levels not associated with adverse health effects.” Please provide more justification for 

eliminating magnesium as a COPC. 

Response: Discussion is provided on Page 6-32 of the report (uncertainty analysis) and is 

based on the finding that the groundwater data used in this screening is diluted salty surface 

water from the ocean. The presence of calcium, magnesium, potassium, and sodium, as well as 

salinity and total dissolved solids is all consistent with this assumption. 

. 
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SCDNR COMMENTS ON THE RE: RVRFI FORSITE 121SWMU 10 .---% 

JERICHO ISLAND DISPOSAL AREA; MCRCi PARRIS ISLAND; 

BEAUFORT COUNTY, SC, 

The S.C. Department of Natural Resources (SCDNR) has reviewed the document referenced above, as 

well as the comments provided by NOAA (by letter dated January 8, 2001). 

1. Comment: First of all, the SCDNR concurs with the conclusion in the Ecological Risk Summary 

(Section 7.10) that certain pesticides, PCBs, and inorganic contaminants pose a risk to aquatic 

receptors in the vicinity of sediment samples SDW-01, SDW-02, and SD-14, which are in close 

proximity to each other within the debris pile at the south end of Jericho Island. We concur with 

NOAA, however, that the “no action” recommendation for sediments other than SDW-01 and 

SDW-02 (also referred to as PI-012-01 (35) PI-012-02 (36) respectively) should be omitted from 

Section 8.0, Conclusion 10.0. Remedial action in the vicinity of SD-14 should be considered in 

the FS/CMS, as well. 

Response: Agreed. The intention of the RI recommendation was to include the SD-14 area. As 

a result, the recommendation will be modified to specifically include this location. Y--Y _’ 

2. Comment: Secondly, the SCDNR concurs with the conclusion in the Ecological Risk Summary 

that several inorganic contaminants pose a risk to terrestrial receptors in the vicinity of surface 

soil SS-14, which is in close proximity to the three sediment samples mentioned above. We 

agree with NOAA, however, that remediation of PAH-contaminated soils in the vicinity of SS-08 

and SS-12 should also be considered, and that the “no action” recommendation for surface soils 

other than SS-14 should be omitted from Section 8.0, Conclusion 9.0. Furthermore, we concur 

with NCAA that the apparent absence of any samples from at least one of the debris piles should 

‘be addressed in the RVRFI. 

Response: As indicated in the response to NOAA comments, the Navy agrees to add further ’ 

consideration of soils in the area of SS-08 and SS-12 for PAHs in the FS. Soil samples were 

collected from these locations in April 2001. At sample location SS-08, the 2001 sample 

confirmed the results of the 1998 sample; consequently, this location will be addressed in the 

FS/CMS. Conversely, the 2001 sample at SS-12 did not confirm the results of the 1998 sample 

and this location will not be addressed in the FS. 

To clarify the issue of sampling of the debris piles, the following text will be added to Section 3.2. .-+--” 
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“In accordance with the presumptive remedy approach for landfill, waste materials such as those 

found in the debris piles were ‘not sampled as part of this investigation. Rather, soils, sediments, 

surface water, and/or groundwater down gradient of these waste piles were tested to evaluate 

potential contaminant migration. Under the presumptive remedy, the waste materials will be 

remediated.” 

Finally, we have the following two specific comments that should be addressed: 

3. Comment: The locations of soil samples SS-07-01 and SS-08-01 on Figure 3-l are not the 

same as those on Figure 4-1. Identifying the correct location of SS-08-61 is particularly 

important, since this is where several exceedances of PAH screening values were detected. 

Response: Figure 3-l will be modified to reverse the locations of SS-07 and SS-08. 

4. Comment: In the discussion of arsenic on pages 7-35 and 7-36, the sentence at the end of the 

second paragraph concludes that u . ..arsenic should not be dropped from further consideration at 

Site 12”; whereas, the sentence at the end of the third paragraph concludes that y.. .arsenic 

should be dropped from further consideration.” This apparent discrepancy should be corrected. 

Response: The inclusion of the last sentence in the second paragraph of the arsenic discussion 

was in error. The sentence will be deleted. 
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NOAA COMMENTS ON DRAFT RI/RF1 REPORT FOR SITE 12 JERICHO ISLAND ,-,, 

1. Comment: NOAA concurs with the Ecological Risk Summary (s7.10) that certain pesticides, 

PCBs and inorganics pose to risk aquatic receptors and with the report’s recommendation to 

proceed with a FS/CMS for surface soils and sediments, (s8.9.0 and $8.10.0, respectively) with 

the following provisos. 

Response: Acknowledged. 

la. Comment: Soils - Recommendation in s8.9.0 correctly focuses on sample SS-14 which is 

located within the large intertidal debris pile at the south end of Jericho Island. However, the 

report’s recommendation to ignore a priori other surface soils should be omitted. The FS/CMS 

should consider the feasibility of addressing PAH-contaminated soils in the vicinity of samples 

SS-08 and SS-12. Also, it appears that some of the debris piles (Figure 4-l) and geophysical 

anomalies (Figure l-3) have not been sampled, but should be. The location of all debris piles 

should be added to all figures. The location of the dirt road should be added to Figure l-3 for 

clarity. 

,F---.,, 
Response: Since the purpose of the RI is to define the nature and extent of contamination, 

conclusions regarding areas that do and do not need to be further addressed are important. 

Although we consider the level of PAHs observed at the site to relatively minor, we will modify the 

conclusions to include SS-08 and SS-12 to be addressed along with SS-14. Note however, that 

there was no observed waste in the areas of SS-08 and SS-012, and the PAHs are slightly 

volatile and biodegradable. Soil samples were collected at SS-08 and SS-012 on April 26, 2001 

to determine if these contaminants still remain at the site. At sample location SS-08, the 2001 

sample confirmed the results of the 1998 sample; consequently, this location will be addressed in 

the FS/CMS. Conversely, the 2001 sample at SS-12 did not confirm the results of the 1998 

sample and this location will not be addressed in the FS/CMS. 

As requested, the dirt road will be added to Figure l-3. Note that there are only three defined 

debris piles at the site. These debris piles are presented on the figures in Section 4.0. The other 

’ anomalies shown on Figure 1-3 are not debris piles, 

In accordance’with the presumptive remedy approach used in developing the sampling strategy 

for this site and presented in the Site work plan, waste materials like those encountered in the soil 

borings are not sampled. Rather, soil, sediment, surface water, and/or groundwater down .-%*, 

gradient from the debris piles were sampled. The only waste sampled was conducted in 1995 
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and was not part of the planned field activities for this RI. This information was presented 

because of its relevance. 

To help document the sampling strategy for soils, the following text will be added to Section 3.2.1. 

“Except as noted below, the surface soil samples correspond to all of electromagnetic anomalies 

noted during the April 2000 geophysical survey, See Figure 7-2 of the Jericho Island Work Plan, 

(Brown &. Root Environmental, 1998~). Prior to sampling, the exact location of each .of the 

anomalies was established by using the same instrument as the initial survey. 

Based on the history, an anomaly identified as an abandoned drinking water well in between SS- 

005, SS-006, SS-007, and SS-008 was not sampled. A debris area to the west of SS-007 that 

was visually identified as glass was not sampled. However, in the event that this area (SS-007) 

represented’a potential threat, sediment, surface water, and groundwater samples were collected 

to the west of this debris pile. Also, sediment, surface water, and groundwater samples were 

collected from around the entire island. In the event that a significant source of contamination 

was missed during the sediment sampling, then these other samples would identify the release. U 

lb. Comment: Sediments - Recommendation in $8.10.0 correctly focuses on two 1995 samples 

collected within the large debris pile at the. south end of Jericho Island. However, the 

recommendation to ignore other sediments should be omitted. Sample. SD-14, also located 

within the intertidal debris pile, should be considered in the FSKMS. This sample routinely 

contained the highest concentration of chemicals from the 1998/1999 investigation (Table 7-4, 

Figure 4-5). In addition, the report’s own ecological risk summary highlights sample SD-14 (along 

with the two 1995 samples) as being most “risky”. 

Response: Except for the debris area south of the Jericho Island, the Navy believes that the RI 

data is sufficient to eliminate further consideration of the other sediments. However, the Navy 

agrees that SD-14 is an area of concern, and did intend for this location to be part of an FS. 

Therefore, to clarify Recommendation No. 10, the text will be revised as follows. Similarily, an ’ 

FSlCMS is recommended to address sediments/surface debris in the vicinity of sediment sample 

locations PI-012-01 (35), PI-012-01 (36), “and PAI-lo-SD-014”. No action is recommended for 

remaining sediment at Site 12. 

2. Other Comments 
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Comment: Provide rationale for selecting soil and sediment sampling locations. Explain why ,/“l. 

’ some debris piles shown in figures and geophysical anomalies (Figure l-3) were not sampled. A 

brief discussion in $1.4.3 explaining the results and significance of the geophysical survey would 

be helpful. If this rationale is amply described in the team’s partnering minutes, consider 

appending them to this report. . 

Response: As discussed under Comment 1, most of the soil anomalies were addressed and 

additional text is being added to address the remaining anomalies. Rationale for collecting the 

soil and sediment samples and the results and significance of the geophysical survey are 

discussed in Section 2.3.3 and Appendix A of the Jericho Island RI Work Plan. A reference to 

these documents is provided in the reports. 

Comment: Footnotes in Table 3-10 indicate grain size analysis was conducted on all sediment 

samples. Please report these results in Section 7.0. 

Response: Grain size analysis are presented in report appendices and w&be added to a Table 

in Section 4.0. This is the same format as recently agreed to for Site 1 at Parris Island. 

Comment: Include all 13 PAHs, not just detected PAHs, for the Total sediment PAH expression 

in Table 7-4. Use l/2 detection limit for U-flagged results. 

,n, 

Response: Although we are still checking into the technical basis for use of the l/2 detection 

limit for ecological screening purposes; for the Site 12 report we plan to use l/2 the highest 

reported laboratory method detection limit as adjusted for sample moisture content and sample 

dilution. In the event that ecological screening values are exceeded only because of matrix 

specific detection limits, then the calculated value will be flagged accordingly. 

Comment: In the future, please provide a Total PAH expression for soil results (Table 7-6) as 

suggested above for sediments. 

Response: Agreed. The report will be modified accordingly. 

Comment: The considerable food web modeling effort in $7.0 provides minimal value to 

decision-making at this. stage of the ecological risk assessment. Consider deleting this analysis 

in the Final RI/RF1 report. Instead, concentration on revising the abiotic screening/refinement 

tables per Parris Island Ecological Risk Assessment Work Group guidance. _ 
,-. 
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Response: The ecological risk assessment was conducted in accordance with the protocol in 

place at the time. Since the approach presented in the report is more extensive than under 

current protocol, rework of the report is not planned. Rather, the approach recently finalized for 

the Site 1 RI report at Parris Island will be applied to Site 12. Also, the information in this 

assessment provides valuable documentation for analysis of FS alternatives. 

2f. Comment: The most contaminated soitand sediment samples (discussed in comment 1.) are all 

located within the large intertidal debris field at the south end of Jericho Island. Consider 

combining recommendations 38.9.0 and s8.10.0 to more clearly convey this spatial focus. This 

also suggests the FS/CMS can adopt a more narrow spatial focus (assuming the unsampled 

debris piles do not represent unacceptable risks). 

Response: Combining recommendations 9 and 10 are editorial in nature, and as such, are not 

necessary. The debris piles will be addressed in accordance with the presumptive ,remedy, 

although based on the relatively small area, excavation and offsite disposal will be seriously 

considered. 
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EXECUTIVE SUMMARY 

This report documents the Remedial Investigation/Resource Conservation and Recovery Act (RCRA) 

Facility Investigation (RI/RFI) for Site 12/Solid Waste Management Unit (SWMU) 10 - Jericho Island 

Disposal Area, Marine Corps Recruit Depot(MCRD) Pariis Isiand, South Carolina,. Tetra Tech NUS, Inc. 

(TtNUS) prepared this report for the Department of the Navy (Navy) Southern Division (SOUTHDIV) 

Naval Facilities Engineering Command (NAVFAC) under Contract Task Order (CTO) 0053, 

Comprehensive Long-Term Environmental Action Navy (CLEAN) III, Contract Number N62467-94-D- 

0888. 

PURPOSE OF REPORT 

The report summarizes RI/RF1 field activities conducted from 1998 to 2001, describes the nature and 

extent of contamination, and presents human health and ecological risk assessments. The report 

references previous investigations where relevant. The previous investigations include an initial 

assessment study in 1986, an interim RCRA facility assessment in 1990, Navy relative site ranking efforts 

in 1995, and a geophysical investigation in 1998. Results from the 1995 relative site ranking, along with 

1998, 1999, and 2001 results, are used in the RI/RF1 report to develop the nature and extent of 

t- contamination and the human health and ecological risk assessments. 

FACILITY DESCRIPTION 

MCRD Parris Island is located along the southern coast of South Carolina within Beaufort County, 

approximately 1 mile south of the city of Port Royal and 3 miles south of the city of Beaufort. MCRD 

Parris Island covers approximately 8,047 acres that consist of dry land,, salt marshes, saltwater creeks, 

and ponds. MCRD Parris Island is the reception and recruit training facility for the Marine Corps for 

enlisted men from states east of the Mississippi River and for enlisted women nationwide. 

SITE DESCRIPTION AND HISTORY 

Jericho Island is approximately 25 acres in size and is located northwest of Horse Island. The island was 

acquired by the Navy in 1968 to comply with the limited distance arc required for the Depot’s rifle range. 

Site 12 was reportedly used from 1955 to 1968 as an unauthorized waste disposal area for local 

residents. However, no organized landfill operations were reported to have occurred at the site. 

Disposed waste consisted of routine domestic refuse including small metal cans, beer and soda bottles, 

hubcaps, tires, buckets, cinderblocks, rusted metal 5-gallon cans, sheet metal, paper, plastic, and wood. 

The site has an irregular, undulating surface due to the random scattering of waste piles, ranging up to 

approximately 30 feet in diameter and 5 feet in height. * 
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.-. 
Three areas containing surface debris are currently present on Jericho Island. Two of these areas are 

located in the upland portion of the island (one in the east-central and one in the southern portion of the 

island). The other area containing surface debris is located at the southern edge of the island and 

extends into the adjacent sediment. 

INVESTIGATION SUMMARY 

RI/RF1 field activities were primarily conducted from July to September 1998; three additional sampling 

events occurred in December 1998, December 1999, and April 2001. Field activities included the 

following: 

. 

. Two surface soil locations were resampled in April 2001 to confirm 1998 results. 

. 

. 

. 

Collection of surface soil samples from 18 locations in 1998; laboratory analyses included Target . 
Compound List (TCL) volatile organic compounds (VOCs), semivolatile organic compounds (SVOCs), 

pesticides, polychlorinated biphenyls (PCBs), Target Analyte List (TAL) inorganics (total), cyanide, 

and acid volatile sulfide/simultaneous extracted metals (AVSSEM). 

,-. 

Installation of seven exploratory soil borings and collection of seven subsurface soil .samples that 

were analyzed for physical parameters. 

Installation of 14 monitoring wells in shallow and deep clusters; one well was installed in the shallow 

surficial aquifer and one well was installed in the deep surficial aquifer. 

Collection of 14 groundwater samples at the newly installed wells using low-flow sampling 

techniques; laboratory analyses included TCL VOCs, SVOCs, pesticides, PCBs, TAL inorganics (total 

and dissolved), cyanide, total dissolved solids (TDS), total suspended solids (TSS), chloride, fluoride, 

nitrate/nitrite, sulfate, total organic carbon (TOC), and hardness. 

Collection of surface water samples from 16 locations; laboratory analyses included TCL VOCs, 

SVOCs, pesticides, PCBs, TAL inorganics (total and dissolved), cyanide, TOC, and hardness. 

Collection of sediment samples at 18 locations from July to December 1998, laboratory analyses 

included TCL VOCs, SVOCs, pesticides, PCBs, polycyclic aromatic hydrocarbons (PAHs), TAL, 

inorganics (total), cyanide, TOC, hardness, and AVSSEM. 
_.--\ *, 
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l Two additional sediment samples were collected in December 1999 to bound the southern extent of 

contamination; laboratory analyses included TCL SVOCs, pesticides, PCBs, PAHs, TAL inorganics, 

and cyanide. 

l Slug testing on the 14 newly installed monitoring wells to estimate hydraulic.conductivities; 

l A tidal influence study on the 14 newly installed monitoring wells. 

. A limited test pit investigation in the hummock area south of Jericho Island. 

l Surveying of sampling locations to establish horizontal and vertical control. 

SITE GEOLOGYlHYDROGEOLOGY RESULTS 

The soil that comprises Site 12 is the Seabrook series. Seabrook soil typically consists of fine sands that 

are moderately well drained and nearly level. The water table is typically 2 to 4 feet below ground surface 

(bgs) with gradients generally less than 1 percent but reaching 2 percent along drainageways. The soil 

along the northern tidal flat adjacent to Site 12 consists of the Capers series. Capers soil generally 

consists of silty and clayey marine sediment that is nearly level and is found along tidal flats. The 

remainder of the tidal flat soil adjacent to the site consists of the Bohicket series. Bohicket soil consists of 

deep, poorly drained, low-permeability soil that forms in silty and clayey marine sediment on broad tidal 

flats. 

Surface soil at Site 12 consisted of fine to medium sands with varying silt. Sediment samples collected 

from the tidal flat area consisted of fine to coarse sand with a varying silt and clay content and clay with a 

varying sand and silt content. Surface debris-was observed primarily on the central and southern portions 

of the island; most of the debris was located on the southern end. Debris consisting of glass and rusted 

metal was observed over a distance of approximately 200 feet along the tidal flat at the southern end of 

the island. 

Subsurface soil at Site 12 did not appear to have been affected by human activities. Landfilled debris 

was observed on the surface but was only encountered at depth at two borings located on the southern 

end of the island within a large area of surface debris. At these borings, surface debris was encountered 

at depths of 4 feet and 2 feet, respectively. 

In general, a shallow groundwater table exists at Site 12. The depths to groundwater measured at the 

beginning of the tidal study ranged from 0.78 to 7.82 feet bgs. Groundwater was encountered during 

installation of the wells at depths ranging from less than 1 foot to approximately 4 feet bgs. The surficial 
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aquifer, comprising primarily Pleistocene age sands, is approximately 21 to 30 feet thick at the site based ,-49, 

on the depth of the top of rock encountered in the soil borings. Recharge of the shallow aquifer beneath 

the site is likely to occur primarily through infiltration of precipitation across the island. Groundwater flow 

is most likely from the interior of the island toward the tidal flats. Site 12 is located within the loo-year 

flood plain. The geometric mean average. hydraulic conductivity for the seven shallow surficial aquifer 

wells was calculated to be 3.39 feet per day (1.20 x 10M3 cm/set). The geometric mean hydraulic 

conductivity for the seven deep surficial aquifer wells was calculated to be 3.30 feet per day (1.17 x 1W3 

cm/set). 

NATURE AND EXTENT OF CONTAMINATION 

In surface soil samples, one SVOC [benzo(a)pyrene] and three inorganics (arsenic, iron, and lead) 

exceeded human health screening criteria (U.S. EPA Region 3 residential RBCs). In addition, one VOC 

(chloroform), 13 SVOCs (pentachlorophenol and 12 PAHs), one pesticide (4,4’-DDE), and 10 inorganics 

exceeded ecological screening criteria (U.S. EPA Region 4 soil screening values). 

In 2001, surface soil sample locations PAI-lo-SS-08 and PAI-IO-SS-12 were resampled at the request of 

the MCRD Parris Island partnering team to confirm 1998 detections of PAHs at both locations and an 

estimated detection of pentachlorophenol at PAI-IO-SS-12. The 2001 analytical results at PAI-lo-SS-08 ..+--“- 

confirm the results of the 1998 ,sampling and indicate that potential risks to human health and the 

environment may be present at this location. The 2001 analytical results at, PAI- 0-SS-12 indicate that 

risks to human health and the environment are not present at this location and do not confirm the 1998 

results. 

In groundwater samples, two VOCs (acetone and chloroform) exceeded human health screening criteria 

(U.S. EPA Region 3 tapwater RBCs). No other organic compounds detected in groundwater exceeded a 

human health screening criterion and no organics exceeded an ecological screening criterion, In a 

comparison of unfiltered inorganic groundwater results to human health criteria, detections of four 

inorganics (arsenic, iron, manganese, and thallium) exceeded such criteria. In a comparison of filtered 

groundwater results to U.S. EPA Region 4 surface water ecological screening values (assuming 

grou.ndwater discharges to surface water), only detections of nickel exceeded such criteria. 

In surface water samples, one SVOC [bis(2-ethylhexyl) phthalate] exceeded a human health screening 

criterion. No other organic compounds detected in surface water exceeded a human health screening 

criterion and no organics exceeded an ecological screening criterion. In a comparison of unfiltered 

inorganic surface water results to human health criteria, detections of three inorganics (arsenic, iron, and 

manganese) exceeded such criteria. In a comparison of filtered surface water results to U.S. EPA Region ,----. 

* 4 ecological screening values, only detections of thallium*exceeded such criteria. 
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In sediment samples collected in 1998-99, three inorganics (arsenic, iron, and lead) exceeded a human 

health screening criterion (U.S. EPA Region 3 residential RBCs). Three SVOCs [acenaphthene, 

benzo(b) fluoranthene, and bis(2-ethylhexyl) phthalate] and three pesticides (4,4’-DDT, alpha-chlordane, 

and gamma-chlordane) exceeded ecological screening criteria (U.S. EPA Region 4 screening values). 

Nine inorganics (antimony, arsenic, cadmium, chromium, copper, lead, mercury, nickel, and zinc) 

. exceeded their ecological screening criteria; criteria were not available for the remaining nine inorganics. 

In sediment waste samples collected in 1995, one PCB (Aroclor-1254) and three inorganics (arsenic, iron, 

and lead) exceeded human health screening criteria (U.S. EPA Region 3 residential RBCs). Two SVOCs 

[di-n-octyl phthalate and bis(2-ethylhexyl) phthalate], four pesticides (4,4’-DDE, 4,4’-DDT, dieldrin, and 

endrin), one PCB (Aroclor 1254) and 10 inorganics (antimony, arsenic, cadmium, chromium, copper, 

iron, lead, nickel, silver, and zinc) exceeded ecological screening criteria (U.S. EPA Region 4 screening 

values). 

. HUMAN HEALTH RISK ASSESSMENT SUMMARY 

The human health risk assessment considered site media exposure to construction workers, adolescent 

trespassers, adolescent recreational users, adult recreational users, potential future child residents, 

potential future adult residents, and hypothetical lifelong residents. The estimated cancer risks and 

Hazard Indices are summarized as follows. 

l All estimated cancer risks for construction workers, adolescent trespasser, adolescent recreational 

user, and adult recreational user were within U.S. EPA’s target risk range of lOA to IO-“. The total 

cancer risks across all media for each receptor are construction workers (4.5 x IO”), adolescent 

trespasser (1.3 x 1 Om5), adolescent recreational user (1.3 x 10m5), and adult recreational user 

(5.9 x 10-y. 

l The estimated Hazard Index (HI) for a construction worker exposed to surface soil was 1.4, which 

exceeds the acceptable level of 1.0. However, the HIS for the individual target organs were less than 

the acceptable levet of 1 .O. Arsenic (HI = 0.52) and iron (HI = 0.8) were the main contributors to the 

HI. Similarly, the estimated HI for exposure to sediment waste was 1 .l, but the HIS for the individual 

target organs were all less than the acceptable level of 1.0, indicating that no adverse health effects 

are anticipated for construction workers exposed to sediment waste under the defined conditions. 

The estimated HIS for exposure to groundwater, surface water, and sediment were each less than 

1 .O. The cumulative HI across ali media was 2.7. 
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l All estimated HIS for the adolescent trespasser and adolescent recreational user were less than the “,----U -_ 
acceptable level of 1.0. These values indicate that no adverse health effects are anticipated for ‘, 

adolescent trespassers exposed to surface soil, sediment, surface water, and sediment waste under 

the defined conditions. For both. receptors, the cumulative Hl,across all media was 1 .O. 

l All estimated HIS for the adult recreational user were less than the acceptable level of 1.0. The 

cumulative HI across all media was 0.70. 

l Estimated cancer risks for the on-site child resident were within U.S. EPA’s target risk range of 

10” to 10” with the exception of exposure to groundwater. Arsenic [incremental lifetime cancer risk 

(ILCR) = 2.9 x 1044] was the major contributor to the cancer risk for exposure to.groundwater. The 

total cancer risk across all media was 4.1 x 10d. 
. 

l Estimated cancer risks for the on-site adult resident were within U.S. EPA’s target risk range of 10.’ to 

10” with the exception of exposure to groundwater. Arsenic (ILCR = 4.9 x 104) was the major 

contributor to the cancer risk for exposures to groundwater. The total cancer risk across all media 

was 5.5 x 10b4. 

. Estimated cancer risks for the on-site lifelong resident were within U.S. EPA’s target risk range of 10m4 e--7 

to low6 with the exception of exposure to surface soil and groundwater. Arsenic was the major 

contributor to the cancer risk for exposures to surface soil (ILCR = 1.5 x 10m4) and groundwater (ICR = 

7.8 x 10m4). The total cancer risk across all media was 9.6 x 10T4. 

l The estimated HI for a child resident exposed to surface soil was 7.3, which exceeds the acceptable . 

level of 1 .O. Arsenic (HI = 2.5) and iron (HI =‘4.3) were the main contributors to the HI for exposure to 

surface soil. The estimated HI for a child resident exposed to groundwater was 43, which exceeds 

the acceptable level of 1.0. Arsenic (HI = 6.5) cadmium (HI = l.O), iron (HI = 23), manganese 

(HI = 4.4) and thallium (HI = 7.9) were the main contributors to the HI. The estimated HI for a child 

resident exposed to sediment waste was 4.2, which exceeds the acceptable level of 1.0. Aroclor 

1254 (HI = 2.0) and iron (HI = 1.7) were the main contributors to the HI for exposure to sediment 

waste. The estimated HIS for exposure to sediment and surface water were each less than the, 

acceptable level of 1.0, indicating that no adverse health effects are anticipated for child residents 

exposed to sediment and surface water under the defined conditions. The cumulative HI across all 

media was 55.0. 

l Estimated HIS for the adult resident were less than the acceptable level of 1 .O with the exception of ,--.. 
exposure to groundwater. The estimated HI for an adult .resident exposed to groundwater was 73, 
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which exceeds the acceptable level of 1 .O. Acetone (HI = 1.2), arsenic (HI = 1 l), cadmium (HI = 1.8), 

iron (HI = 38), manganese (HI = 7.4), and thallium (HI = 13) were the main contributors to the HI. The 

estimated HIS for exposure to soil, sediment, surface water, and sediment waste were each less than 

the acceptable level of 1 .O. The cumulative HI across all media was 74. 

l In summary, arsenic and iron are the leading risk drivers in surface soil. However, only one detection 

of arsenic and iron was observed above human health screening criteria. These detections are 

localized to surface soil sample location PAI-lo-SS-14. Risks associated with surface soil in areas 

outside PAI-lo-SS-14 are within acceptable risk ranges. Similarly, Aroclor 1254 and iron are the 

leading risk drivers in the sediment waste samples [PI-012-01 (35) and PI-012-01 (SS)]. Risks 

associated with chemicals detected in other sediment samples are within acceptable risk ranges. 

l Risk drivers in groundwater consist of acetone, arsenic, cadmium, -iron, manganese, and thallium. 

However, risks to human receptors may be overestimated due to the following circumstances: 

- Iron and manganese are likely attributable to natural sources. 

- Cadmium was detected at concentrations at levels slightly greater than maximum_contaminant 

levels (MCLs); but at concentrations less than RBCs. 

- Thallium was detected in only one groundwater sample and infrequently throughout other media. 

- Arsenic was detected in groundwater samples but at concentrations less than MCLs. 

- Detected concentrations of acetone are relatively infrequent, with minor exceedances of risk- 

based concentrations. Detections of acetone could be attributable to laboratory concentrations. 

ECOLOGICAL RISK ASSESSMENT SUMMARY 

The initial ecological risk screening determined that one VOC (chloroform), several SVOCs 

[pentachlorophenol, di-n-octyl phthalate, bis(2-ethylhexyl) phthalate, and 13 PAHs], six pesticides 

(4,4’-DDE, 4,4’-DDT, alpha-chlordane, dieldrin, endrin, gamma-chlordane), one PCB (Aroclor 1254), and 

several inorganics exceeded U.S. EPA Region 4 screening values, indicating a potential risk to ecological 

receptors. As a result, these constituents were retained as chemicals of potential concern (COPCs). In 

addition, several other chemicals were retained as COPCs because they lacked ecological screening 

criteria. 
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The food chain modeling evaluated five aquatic receptors (the mink, heron, mummichog, red drum, and -,.,, 

osprey) and six terrestrial receptors (the shrew, mouse, robin, hawk, fox, and woodcock). The modeling 

indicated that the many of the initial COPCs do not represent a threat to site receptors even under a 

worst-case scenario (organisms constantly exposed to maximum concentrations). Chemicals that pose 

potential risks are identified below. . 

4,4’-DDE, aluminum, antimony, arsenic, barium, cadmium, chromium, cobalt, copper, iron, lead, 

mercury, vanadium, and zinc had at least one hazard quotient (HQ) greater than 1 .O for the terrestrial 

food chain modeling using maximum concentrations of surface soil. 

. 

. 

4,4’-DDT, aluminum, antimony, arsenic. barium, chromium, cobalt. copper, iron, lead, mercury, nickel, 

selenium, thallium, vanadium, and zinc had at least one HQ greater than 1.0 for the aquatic food 

chain modeling using samples collected in 1998 and 1999. 

Bis(2-ethylhexyl) phthalate, 4,4’-DDE, 4,4’-DDT, Aroclor 1254, endrin, aluminum, antimony, arsenic, 

barium, cadmium, chromium, cobalt, copper, iron, lead, vanadium, and zinc had at least one HQ 

greater than 1 .O for the aquatic food chain modeling using maximum concentrations of 1995 sediment 

COPCS. 
:- 

Only four metals were detected in filtered surface water samples. Results of the food-chain modeling 

using maximum and mean concentrations of filtered surface water indicated that thallium and 

vanadium had HQs greater than 1 .O. 

RECOMMENDATIONS 

A feasibility study/corrective measure study (FSICMS) is recommended to address surface soil/surface 

debris in the vicinity of surface soil sample locations PAI-lo-SS-08 and PAI-IO-SS-14. No action is 

recommended for remaining surface soil at Site 12. 

Similarly, an FS/CMS is recommended to Address sediment/surface debris in the vicinity of sediment 

sample locations PI-012-01 (35), PI-012-01 (36) and PAI-lo-SD-14. No action is recommended for 

remaining sediment at Site 12. 

Due to the low human and ecological risks attributable to exposure to surface water and the relatively few 

exceedances of surface water screening criteria, no further action is recommended for surface water. 

Based on the finding of only relatively minor groundwafer criteria exceedances attributable to site-related ,-* 

sources, groundwater does not need to be remediated. It is expected that any further site-related impacts 
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to groundwater would be minimized through addressing surface soil and sediment at the site. Site 

restrictions on the use of groundwater as a drinking water source would address remaining groundwater 

risks. 
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1 .O INTRODUCTION 

1.1 PURPOSE OF REPORT 

This report documents the Remedial Investigation/Resource Conservation and Recovery .Act (RCRA) 

Facility Investigation (RI/RFI) for Site 12/Solid Waste Management ‘Unit (SWMU) 10 - Jericho Island 

Disposal Area, Marine Corps Recruit Depot (MCRD) Parris Island, South Carolina. Tetra Tech NUS, Inc. 

(TtNUS) prepared this report for the Department of the Navy (Navy) Southern Division (SOUTHDIV) Naval 

Facilities Engineering Command (NAVFAC) under Contract Task Order (CTO) 0053, Comprehensive 

Long-Term Environmental Action Navy (CLEAN) III, Contract Number N62467-94-D-0888. 

1.2 REGULATORY SETTING 

The Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA) and 

Super-fund Amendments and Reauthorization Act of 1986 (SARA) established a program for the cleanup 

of hazardous waste disposal and spill sites nationwide. This program contains provisions for the cleanup 

of contamination from past hazardous waste operations and past hazardous material spills and is the 

framework for Installation Restoration (IR) Programs at Navy and Marine’Corps installations. RCRA, as 

amended, also establishes a cleanup program that provides for current and future hazardous waste 

management practices, as well as cleanup of past disposal sites at permitted or, interim status 

Navy/Marine Corps installations. NAVFAC is responsible for implementing the’ IR Program at MCRD 

Parris Island. 

Because of the past activities conducted at the MCRD Parris Island, South Carolina, the MCRD meets 

criteria for conducting IR activities under the CERCLA regulatory framework. To date, the MCRD has 

completed steps equivalent to the preliminary assessment/site inspection (PAISI) phases of the CERCLA 

remedial action process at Site 12/SWMU 10. The MCRD also meets the criteria for conducting IR , 

activities under the authority of RCRA because, in 1980, the MCRD submitted a RCRA Part A application. 

Per RCRA, this action required the MCRD to conduct corrective action for the release of hazardous waste 

or hazardous constituents from SWMUs. An Interim RCRA Facility Assessment (RFA) was conducted in 

1990 as part of this requirement. Since this time, the MCRD has withdrawn its Part A application. 

Because of the circumstances surrounding the IR Program history at MCRD, discussions have been held 

among representatives from the Marine Corps, Navy, South Carolina Department of Health and 

Environmental Control (SCDHEC), and United States Environmental Protection Agency (U.S. EPA) 

Region 4 to determine the appropriate regulatory framework for conducting IR activities at the MCRD. 

From these discussions, it has been decided that this report will encompass both CERCLA and RCRA 
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requirements and the title, RVRFI, reflects this decision. An RI is the CERCLA counterpart of the RCRA 
/---. 

RFI. For ease of reading and clarity, Site 12/SWMU 10 will be referred to as Site 12 for the remainder of 

this document. 

In 1996, the partnering team for MCRD Parris Island was established. The original members of the team 

consisted of the Navy, Marine Corps - MCRD Parris Island, U.S. EPA, and SCDREC. In 1997, 

representatives of National Oceanic and Atmospheric Administration (NOAA), South Carolina Department 

of Natural Resources (SCDNR), and U.S. Fish and Wildlife‘Service (U.S. FWS) joined the team as natural 

resource trustees. The partnering team was developed to facilitate the development, review and approval 

of work plans, reports [feasibility study/corrective measures study (FSKMS), and decision documents 

[Proposed Plan and record of decision (ROD)]. 

1.3 SCOPE OF RI/RF1 

The initial RI/RF1 field investigation was conducted from July 1998 to September 1998; three additional 

sampling events occurred in December 1998, December 1999, and April 2001. Field activities at’Site 12 

included soil, groundwater, surface water, sediment, and sediment waste pile sampling. The purpose of 

the RI/RF1 was to characterize the nature and extent of contamination in areas where the potential for off- 

site migration of contamination exists from past waste disposal at Site 12. The report includes both 

. 

human health and ecological risk assessments to support site decisions. ’ 

. 

Data collected during the investigation were entered into a database that was used in this report ‘to support 

the risk assessments, including the comparison of analytical results to state and federal standards and 

background levels. Data evaluation and recommendations are included herein. Data validation on these 

data consisted of either a data review,or a full data validation. The full data validation was performed on 

approximately 10 percent of the data packages received from each laboratory. All analytes were covered 

by at least one full data validation. A data review was performed on the remaining data packages for the 
, 

purposes of identifying false positive and negative results. 

1.4 HISTORICAL INFORMATION 

1.4.1 Facilitv Backaround 

MCRD Parris Island is located along the southern coast of South Carolina within Beaufort County, 

approximately 1 mile south of the city of Port Royal and 3 miles south of the city of Beaufort. MCRD Parris 

Island covers approximately 8,047 acres that consist of dry land, salt marshes, saltwater creeks, and 

ponds, as shown in Figure 1-l. MCRD Parris Island is the reception and recruit training facility for the 
.--. 
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Marine Corps for enlisted men from states east of the Mississippi River and for enlisted women 

nationwide. 

1.4.2 Siie Description and History 

Jericho Island (Site 12) is approximately 25 acres in size and is located northwest of Horse Island, as 

shown in Figure l-l. The island was acquired by the Navy in 1968 to comply with the limited distance arc 

required for the Depot’s rifle range. Site 12 was reportedly used from 1955 to 1968 as a. unauthorized 

waste disposal area for local residents. However, no organized landfill operations were reported to have 

occurred at the site. Disposed waste consisted of routine domestic refuse including small metal cans, 

beer and soda bottles, hubcaps, tires, buckets, cinderblocks, rusted metal 5-gallon cans, sheet metal, 

paper, plastic, and wood. The site has an irregular, undulating surface due to the random scattering of 

waste piles, ranging up to approximately 30 feet in diameter and 5 feet in height (Keamey, 1990). After 

the Depot acquired Site 12, the area was no longer used for waste disposal purposes. 

’ As shown on Figure l-2, three areas containing surface debris are currently present on Jericho Island: 

Two of these areas are located in the upland portion of the island (one in the east-central and one in the 

southern portion of the island). The other area containing surface debris is located at the southern edge 

of the island and extends into the adjacent sediment. 

1.4.3 Previous Investigations 

Previous investigations at Site 12 included an initial assessment study (IAS), an interim RFA, sampling for 

Navy site ranking purposes, and a geophysical investigation. Based on the results of these investigations, 

an RI/RF1 was recommended to further evaluate Site 12. A brief description of each previous investigation 

is presented below. 

Initial Assessment Study 

In 1986, the Naval Energy and Environmental Support Activity (NEESA) conducted an IAS (NEESA, 1986) 

under the Naval Assessment and Control of Installation Pollutants (NACIP) Program. ‘The IAS is 

equivalent to the PA phase of the CERCLA process. The purpose of the IAS (Phase I of the NACIP 

Program) was to identify potentially contaminated sites at MCRD Parris Island that may pose a threat to 

human health or the environment. NEESA reviewed historical records and conducted a site survey. The 

Jericho Island Disposal Area Was identified as a site that contains nonhazardous waste. NEESA 

concluded that there is no potential threat for contaminant migration from Site 12 &d the site does not 

pose a threat to human health or the environment. Therefore, a verification step (Phase II of the NACIP 

Program) was not recommended for Site 12. 
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Interim RCRA Facility Assessment 

In accordance with the requirements of MCRD’s application for a RCRA permit, an interim RFA was 

performed from Janua’ry 1990 to March 1990 (Kearney, 1990). The RFA report identified that a release 

had occurred at Site 12 and that groundwater, surface water, and sediment’were potential .pollutant 

migration pathways to receptors. Based on these findings, the interim RFA Report recommended RFA 

Phase II sampling. 

Navy Site Ranking Data 

In December 1995, Brown and Root (B&R) Environmental conducted sampling and analysis of surface 

soil .and sediment at MCRD Parris Island to generate a contaminant hazard score and relative site 

ranking. 

Sampling locations were selected to investigate two distinct dumping locations. Two sediment samples, 

PI-012-01 (35) and PI-012-02(36), were collected immediately south of Jericho Island within a cone- 

shaped peninsula in the salt water marsh. One surface soil sample, PI-012-03(37), was collected in a 

wooded area on Jericho Island, just north of the southern peninsula. Samples were analyzed for Target 

Compound List (TCL) volatile organic compounds (VOCs), TCL semivolatile organic compounds ‘-- 

(SVOCs), pesticides, polychlorinated biphenyls (PCBs), Target Analyte List (TAL) metals, and cyanide. 

The analytical methods followed Contract Laboratory Program (CLP) procedures. 

The analytical results indicated the presence of VOCs, SVOCs, pesticides, PCBs, and inorganics in the 

sediment directly south of Jericho Island and VOCs, SVOCs, pesticides, and inorganics in the surface soil 

from the wooded area. Table l-l provides a summary of contaminants that exceeded one or more of the 

screening levels for risk-based concentrations (RBCs), U.S. EPA Region 4 sediment screening values, 

and U.S. EPA Region 3 soil screening values. These results are used later in this RI/RF1 to evaluate the 

nature and extent of contamination, the human health risk assessment, and the ecological risk 

assessment. 

Geophysical Investigation 

In May 1998, B&R Environmental conducted a high-resolution vertical magnetic gradient survey and global 

positioning system (GPS) survey (B&R Environmental, 1998a),. The purpose of the. vertical magnetic 

gradient survey was to delineate the lateral extent of waste disposal activities that were suspected to have 

occurred at Site 12. The purpose of the GPS survey was to provide station position information for the 

vertical magnetic gradient data. The GPS was also used to map the perimeter of the island for future 
,-- 

= 
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planning activities. The results of the geophysical investigation are depicted in Figure l-3. The vertical 

magnetic gradient results were used by the MCRD Parris Island partnering team in the RI scoping process 

for sample location selection. 

1.5 REPORT ORGANIZATION 

This report is divided into eight sections. Section 1.0, the Introduction, presents the purpose of the report, 

the regulatory setting, the scope of the RI/RFI, historical information pertaining to the MCRD and Site 12, 

and the report organization. Section 2.0, Environmental Setting, briefly describes the climate, topography, 

surface water drainage, soil, geology, hydrogeology, and ecology at the MCRD Parris Island. Section 3.0, 

Investigation Summary, describes deviations from the work plan, field investigation activities, the site- 

specific geology, and the site-specific hydrogeology. Section 4.0, Nature and Extent of Contamination, 

presents and evaluates the analytical results of surface soil, groundwater, surface water, sediment, and 

sediment waste. Section 5.0, Contaminant Fate and Transport Analysis, is a reference-like section 

describing the chemical and physical properties of the analytes positively detected at Site 12. Section 6.0, 

Human Health Risk Assessment, and Section 7.0, Ecological Risk Assessment, present the methodology 

and results of th.e human health and ecological risk assessments, respectively. Section 8.0, Conclusions 

and Recommendations, discusses the magnitude of site-related risks and remedies required, if any, to 

address those risks. Appendices A through G provide support documentation for the field investigation 

and supplemental information for the evaluation of results. 
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TABLE 1-l 
; 
3 SUMMARY OF CONTAMINANTS EXCEEDING SCREENING LEVELS 

RELATIVE SITE RANKING, 1995 
SITE 12ISWMU 10 - JERICHO ISLAND DISPOSAL AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

a Bold values indicate that a screening level has been exceeded. 
* Detection is below MCRD Parris Island background value. 

F: 

8 
z: NA = Not Available or Not Applicable. SE 

ND = Not Detected. 
< m- 
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2.0 ENVIRONMENTAL SETTING 

This Section briefly describes the environmental setting at MCRD Parris Island. A more comprehensive 

description is located in the MCRD Parris Island Master Work Plan (B&R Environmental, 1998b) and the 

IAS (NEESA, 1986): 

2.1 CLIMATE 

MCRD Parris Island is located in the southernmost region of South Carolina, where the climate is milder 

than elsewhere in the state. This low-iying coastal area has numerous islands, inlets, streams, and 

marshes and a temperature regime that clearly reflects the influences of its maritime and southerly 

location. The climate is subtropical, with long and hot summers followed by short and mild winters. 

Precipitation is abundant, averaging about 49 inches per year and remaining within the range of 40 to 58 

inches during most years. Precipitation in the amount of 0.1 inch or more falls an average of about 77 

days per year. The annual distribution shows a major monthly maximum of about 7 inches in July and a 

major monthly minimum of about 2 inches in November. The period from April through October, which 

includes the growing season for most crops in this area, receives an average of about 34 inches of rain, 

which is about 70 percent of ‘the annual total. 

2.2 TOPOGRAPHY 

MCRD Parris Island lies in the Lower Coastal Plain Physiographic Province. Elevations range from sea 

level to 22 feet above mean sea level (msl). The Depot consists of Parris Island.‘(the largest and most 

developed island), seven smaller named islands, many small unnamed’islands, salt marshes, and related 

tidal creeks. Because of the low elevation, most of the Depot is located within the loo-year flood plain. 

The majority of the area of Parris Island north of Ballast Creek, the east-central area of Page Field, and 

the central part of Horse Island are the only surfaces above the loo-year flood plain (NEESA, 1986). 

The Depot covers 8,047 acres: 1,502 acres are devoted to forest management; 744 acres are grass and 

facilities; 4,344 acres are saltwater marsh; and the remainder consists of creeks, ponds, and causeways. ’ 

Dry land makes up 3,274 acres (NEESA, 1986). 

2.3 SURFACE WATER DRAINAGE 

Drainage off the land surface is to the nearest surface water body. Three generally east-west creeks 

drain much of the Depot. Archers Creek is at the northern boundary of the Depot and connects Battery 

Creek to the north with the Broad River to the west of Parris Island (see Figure l-l). Ribbon Creek drains 

the area between Horse and Parris Islands and flows westward into the Broad River. Ballast Creek 
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enters the Beaufort River and drains central Parris Island. Smaller unnamed creeks drain the areas west /- 

and east of Page Field. 

The Beaufort and Broad Rivers meet at the southern end of Parris island to form Port Royal Sound, which 

extends about 4 miles southeastward to the Atlantic Ocean. 

2.4 SOILS 

Soils at MCRD Parris island have been mapped by the United States Soil Conservation Service as both 

individual soils and groupings of soils (units). The Depot has been mapped as having 15 individual soil 

types, but only eight types are present beneath the identified sites. Three soil units have been mapped 

for the Depot (Wando-Seabrook-Seewee, Coosaw-Wil,timan-Ridgeland, Bohicket-Capers-Handsboro Soil 

Unit). A further discussion of the soils and soil units identified at the MCRD can be found in the’MCRD 

Parris Island Master Work Plan (B&R Environmental, 1998b) and the IAS (NEESA, 1986). 

2.5 GEOLOGY 
\ 

Four geological units in the Beaufort-Jasper County area are of local interest in terms of groundwater 

supply and environmental investigations. These units from the oldest (Eocene age) to the youngest 

‘-= (Pleistocene age) are the Santee Limestone, Cooper Marl, Hawthorn Formation, and Pleistocene sands 

and clays. A further discussion of the descriptive and structural geology of the Beaufort-Jasper County 

area can be found in the MCRD Parris Island Master Work Plan (B&R Environmental, 1998b) and the IAS 

(NEESA, 1986). 

2.6 HYDROGEOLOGY 

Two primary aquifers are present within the Beaufort-Jasper County area: the’surficial aquifer, comprising 

Pleistocene age sediments, and the Tertiary Limestone Aquifer (Santee Limestone). These aquifers are 

generally separated by the Hawthorn Formation and Cooper Marl, which act as confining units to the 

underlying Floridan Aquifer (Tertiary Limestone Aquifer). 

In the MCRD Parris Island area, the shallow, unconfined aquifer generally consists of permeable, fine to 

medium, Pleistocene age sands. Groundwater recharge to the unconfined (water-table) aquifer is 

through precipitation infiltration. Surface relief is relatively low. The area is drained by fresh and brackish 

water streams inland and by tidal streams along the coast. The water table in the MCRD Parris Island 

area usually ranges from 0 to 10 feet below ground surface (bgs) and is most commonly found at a depth 

of 3 feet bgs. Water-table fluctuations are a function of recharge, evaporation, and transpiration and have 

been observed to be as great as 6.5 feet at some locations (Glowacz et al., 1980). The direction of 
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groundwater flow in the surficial aquifer is generally toward the nearest surface water body, such as a 

pond, river, tidal creek, or the ocean. 

In the Beaufort-Jasper County area, the Fioridan Aquifer system occurs near the land surface and 

confining beds vary from essentially 0 to. more than 150 feet in thickness. Groundwater in the aquifer 

occurs in solutionally enlarged openings or cavities in the limestone. In general,‘groundwater occurs in a 

series of broadly defined water-bearing (permeable) zones that serve as aquifers and are separated by 

less permeable rocks. Two hydrogeologic zones within the Floridan Aquifer are beneath the MCRD 

Parris Island area. These two hydrogeologic units consist of a ZOO-foot-thick Upper Hydrogeologic Unit 

and an 800-foot-thick Lower Hydrogeologic Unit. Within each hydrogeologic unit, there is a discrete zone 

of higher permeability rocks separated by thick sequences of lower permeability. rocks. The Lower 

Hydrogeologic Unit has a somewhat lower overall permeability compared to the Upper Unit. 

A further discussion of the hydrogeological characteristics of the Beaufort-Jasper County area can be 

found in the MCRD Parris Island Master Work Plan (B&R Environmental, 1998b) and the IAS (NEESA, 

1986). 

2.7 ECOLOGY 

Discussions on th,e ecoystems that are present and the threatened and endangered plants and animals 

that occur or potentially occur on MCRD Parris Island can be found in the MCRD Parris Island Master 

Work Plan (B&R Environmental, 1998b), the IAS (NEESA, 1986) and Section 7.0 (the ecological risk 

assessment) of this RI/RF1 Report. 
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3.0 INVESTIGATION SUMMARY 

The initial RI/RF1 field investigation was conducted from July 1998 to September 1998; three additional 

sediment sampling events occurred in December 1998, December 1999, and April 2001. The following 

sections discuss deviations from the RI/RF1 work plan, the RI/RF1 field activities, the site-specific geology, 

and the site-specific hydrogeology. 

3.1 DEVIATIONS FROM THE WORK PLAN 

During the RI/RF1 field effort, the following deviations were made from the approved Site 12 work plan 

(B&R Environmental, 1998c): 

l After consultation with the SCDHEC, the method of well installation .was changed from mud rotary 

drilling to the use of 4-l/4-inch inner diameter (ID) hollow-stem augers. 

l The approved work plan stated that surface water samples would be collected at low tide. However, 

due to the lack of surface water along the tidal flats at low tide, the samples were collected at the 

proposed locations on the receding tide when water was available to sample. 

l Due to the shallow groundwater encountered during drilling at borings PAI-IO-SB-01 and PAI-lO-SB- 

06, no vadose zone samples were collected from these locations. 

l The surface soil identification PAI-I 0-SS-15-01 was used for two Site 12 surface soil samples, one 

background (collected in the southwestern portion of Parris island) and the other from Jericho Island. 

The Jericho Island sample identification was changed to PAI- 0-SSl5-OI A. 

l In addition to the proposed analytical parameters, surface soil samples PAI-IO-SS-01-01 through 

PAI-IO-SS-06-01, PAI-1 0-SS-08-01, and PAI-I 0-SS-09-01 ‘were also analyzed for .total organic 

carbon (TOC) content and pH. 

l Due to the shallowness of the surface water at the time of sampling, Secchi Disk readings were not 

obtained at six of the surface water locations (PAL1 0-SW-03-00, PAI-I 0-SW-04-00, PAI-I O-SW-O!5 

00, PAI-I 0-SW-06-00, PAI- 0-SW-04-00, and PAI-I O-SW-l l-00). 

l A proposed Shelby tube sample was not collected at soil boring PAI-IO-SB-03 to evaluate the 

confining material of the Hawthorn Formation. The Hawthorn Formation was not encountered in any 

of the borings at Site 12. 
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l Polynuclear aromatic hydrocarbons (PAHs) were added to the sediment sampling requirements for 

Site 12. These samples were collected during the December 1998 field event. 

l Surface water sample identification numbers PAI-IO-SW-14-00 and PAIdlO-SW-1500 were not used 

as originally proposed. The numbers were inadvertently skipped and two additional identification 

numbers, PAI-lo-SW-17-00 and PAI-lo-SW-18-00,’ were added. Therefore, no sample data are 

associated with PAI-I 0-SW-14-00 and PAI- O-SW-l 5-00. 

3.2 FIELD ACTIVITIES 

The following sections describe the RI/RF1 field activities. These activities included surface soil sampling, 

subsurface soil sampling, monitoring well installation, groundwater sampling, surface water sampling, 

sediment sampling, slug tests, a tidal influence study, a test pit investigation, surveying, the management 

of investigation derived waste (IDW), quality assurance/quality control (QAKIC) sampling, and laboratory 

analyses. With the exceptions listed in Section 3.1, field activities were performed in accordance with the 

approved Site 12 work plan (B&R Environmental, 1998c). 

Figure 3-l presents surface soil sampling locations, Figure 3-2 presents soil boring and monitoring well ..cs, 
locations, and Figure 3-3 presents surface water and sediment sampling locations. Table 3-l ’ 

summarizes the rationale behind the placement of sampling locations. Appendix A addresses 

background sampling locations for surface soil, surface water, and sediment. 

In accordance with the presumptive remedy approach for landfill, waste materials such as those found in 

the debris piles were not sampled as part of this investigation. Rather, soils, sediments, surface water, 

and/or groundwater downgradient of these waste piles were tested to evaluate potential contaminant 

migration. Under the presumptive remedy, the waste materials will be remediated. 

3.2.1 Surface Soil Sampling 

A total of.21 surface soil samples were collected for the Site 12 RI/RFI. In 1998, samples PAI-lO-SS-Ol- 

01 through PAI-lo-SS-15-OI A, were collected from 18 locations on site at the locations identified in 

Figure 3-1. A duplicate sample, PAI-IO-SS-IZ-OlD, was also collected at the PAI-IO-SS-12-01 location. 

Samples PAI-lo-SS-15-01 through PAI-IO-SS-17-01 were collected in 1998 as background samples in a 

forested area on the southwestern edge of Parris Island (Appendix A). In April 2091, sample locations 

PAI-IO-SS-08 and PAI-lo-SS-12 were resampled to assess elevated PAH levels detected in 1998. 

Location PAI-lo-SS-12 was also sampled for pentachlorophenol for similar reasons. .-----.. 
I 
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Surface soil sampling was performed in accordance with the RI/RF1 work plan (B&R Environmental, 

1998c). Except as noted below, the surface soil samples correspond to all electromagnetic anomalies 

noted during the April 2000 geophysical survey, see Figure 7-2 of the Jericho Island Work Plan 

(B&R Environmental, 1998c). Prior to sampling, the exact location of each of the anomalies was 

established by using the same instrument as the initial survey. 

Based on the history, an anomaly identified as an abandoned drinking water well between SS-005, 

SS-006, SS-907, and SS-008 was not sampled. A debris area west of SS-007 that was visually,identified 

as glass was not sampled. However, in the event that this area (SS-007) represented a potential threat, 

sediment, surface water, and groundwater samples were collected west of this debris pile. Also, 

sediment, surface water, and groundwater samples were collected from around the entire island. In the 

event that a significant source of contamination was missed during the sediment sampling, then these 

other samples would identify the release. 

All surface soil samples were collected from a depth of 0 to 1 foot bgs. Surface materials consisting of 

grasses and other organic material were removed before the sample was obtained. A pre-cleaned plastic 

or stainless-steel trowel was used to collect the sample to a depth of 1 foot. For all analytical parameters 

except VOCs, the soil was directly placed in the appropriate containers and packed in ice. The VOCs 

were collected using Encore@ samplers, which were capped and placed on ice. 

Table 3-2 summarizes the laboratory analyses performed on each sample. All surface soil samples were 

analyzed for TCL VOCs, SVOCs, pesticides, PCBs, TAL metals (total), cyanide, and acid volatile 

sulfide/simultaneous extracted metals (AVUSEM). In addition, samples PAI-lo-SS-01-01 through PAI- 

IO-SS-1 O-01 were analyzed for TOC and pH. Samples PAI-I 0-SS-05-01, PAI- 0-SS-13-01, and PAI-I O- 

SS-14-01 were collected from across the site at representative locations and analyzed for hexavalent 

chromium. Samples PAI-IO-SS-07-01, PAI-IO-SS-07-01, and PAI- 0-SS-1 O-01 were also analyzed for 

grain size, bulk density, porosity, and specific gravity. Sample PAI-IO-SS-10-01 was also analyzed for 

natural moisture content, grain size, and Atterberg Limits. Appendix A contains sample log sheets. 
. . 

3.2.2 Subsurface Soil Sampling 
‘. 

Exploratory soil borings were installed at Site 12 to locate the Hawthorn Formation or other confining unit 

and to obtain lithologic samples. Seven soil borings were installed: PAI- 0-SB-01, PAI- 0-SB-02, 

PAI- O-SB-03, PAI-I 0-SB-04, PAI-I O-SB-05, PAI-I O-SB-06, and PAI- O-SB-07. Figure 3-2 identifies the 

locations of these soil borings, which were later converted to monitoring wells. - 

Table 3-3 presents a summary of the subsurface soil samples. Vadose zone samples were collected at 

locations PAI- O-SB-02-04, PAI-I O-SB-03-02, PAI- O-SB-04-02, and PAI-IO-SB-05-02 from depths of 2 
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to 6 feet bgs. No vadose zone samples were collected from borings PAI-lo-SB-01 and PAI-lo-SB-06 

because groundwater was encountered at depths less than 1 foot bgs. Subsurface samples PAI-lo-SB- 

01-22, PAI- O-SB-02-10, PAI-I O-SB-03-30, PAI-I O-88-03-34, PAI- 0-SB-04-06, PAI-lo-SB-04-08, PAI- 

1 OSB-05-24, PAI- O-SB-05-26, PAI-I O-SB-O6-06, PAI- O-88-07-24, and PAI- O-SB-07-26 were 

collected from within the saturated zone. 

,/--” 

Subsurface soil samples were collected using split-spoon sampling techniques. Analyses included TOC, 

pH, natural moisture content, grain size analysis, Atterberg Limits, porosity, bulk density, and specific 

gravity. Water was encountered during boring installation at depths ranging from less than 1 foot bgs to 

approximately 4 feet bgs. All borings encountered auger refusal at depths ranging from 26 feet bgs 

(PAI-IO-SB-01) to 39.5 feet bgs (PAI-lo-SB-03). All split-spoon samples were screened in the field using 

a photoionization detector (PID). Boring PAI-lo-SB-01 soil samples exhibited elevated PID readings (up 

to 11.4 ppm) at a 4- to 6-foot depth range. Boring PAI- 0-SB-06 exhibited elevated PID readings (up to 

2.3 ppm) at a depth range of 6- to 8-feet. Landfilled debris was not encountered at depth, with the 

. exception of borings PAI-lo-SB-06 and PAI-lo-SB-07. At these borings, surface debris was encountered 

at depths of 4 feet and 2 feet, respectively. Both borings were located on the southern end of the island 

within a large area of surface debris. None of the remaining borings exhibited elevated PID readings or 

visual signs of contamination. Appendix A contains sample log sheets. 

,;c--. 

3.2.3 Monitorina Well Installation 

Fourteen monitoring wells were installed during the 1998 RI/RF1 field investigation at the locations 

identified in Figure 3-2. The wells were installed in clusters or pairs. In each cluster, one well was 

installed within the shallow surficial aquifer and one well was installed at the base of the surficial aquifer. 

The shallow portion of the surficial aquifer wells were installed to depths of approximately 14 bgs. The 

deep surficial aquifer wells were installed to depths ranging from 26 to 38 feet bgs. The deep surficial 

aquifer wells were installed by converting the seven existing soil borings (Section 3.2.1) into monitoring 

wells. Appendix A contains the well permit authorization. 

A licensed South Carolina driller installed the monitoring wells in accordance with SCDHEC regulations. 

The monitoring wells were installed through 8-inch outside-diameter hollow-stem augers to help ensure a 

proper sand pack. The shallow surficial aquifer wells were constructed with IO-foot screen sections with 

O.OlO-inch slot openings and no. 1 sand (sand passing U.S. Standard Sieve No. 20-30) due to the fines 

that were encountered. The deep surficial aquifer wells were constructed using 5-foot screen sections 

with 0.020-inch slot screens and no. 2 sand (sand passing U.S. Standard Sieve No,lO-20). Appendix A 

contains boring logs documenting the material encountered during well installation. Table 3-4 presents 

monitoring well construction details, and Appendix A contains monitoring well construction sheets. The :---., 
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newly installed monitoring wells were developed using a surge block and a submersible pump. 

Appendix A contains well development records. 

As indicated in Table 3-4, seven wells [PAL1 0-MW-01 (S), PAI-lo-MW-03(S), PAI- 0-MW-05(S), 

PAI-I 0-MW-07(S), ,PAI-1 0-MW-OS(S), PAI-IO-MW-11 (S), and PAI-I 0-MW-13(S)] were installed as 

shallow monitoring wells and screened in the upper part of the surficial aquifer. The wells were installed, 

where possible, so that the well screen intercepted the water table. PAI-I 0-MW-OZ(D), 

PAI-I 0-MW-04(D), PAI- 0-MW-06(D), PAI- 0-MW-08(D), PAI- 0-MW-1 O(D), PAI- 0-MW-1 Z(D), and 

PAI- 0-MW-14(D) were installed as deep surftcial aquifer wells. 

3.2.4 Groundwater Sampling 

Groundwater sampling was conducted at the 14 newly installed monitoring wells using a peristaltic pump 

and pre-cleaned disposable tubing. The tubing was lowered to the approximate midpoint of the well 

screens. The wells were then purged in accordance with the low-flow sampling techniques specified in 

the approved work plan (B&R Environmental, 1998c). Water-level measurements and water-quality 

parameters (temperature, pH, specific conductance, dissolved oxygen, salinity, and turbidity) were 

collected during purging and recorded on Low-Flow Purge Data Sheets and Groundwater Sample Log 

Sheets (Appendix A). With the exception of samples analyzed for VOCs, groundwater was collected by 

reducing the flow to minimize volatilization and filling the appropriate containers directly from the 

discharge end of the peristaltic ,pump tubing. The VOC samples were collected from the inlet end of the 

tubing after,the tubing was removed from the well and the water was allowed to flow backward under 

gravity. / 

Groundwater samples included PAI-I O-GW-01-01 through PAI-I O-GW-O7-01, PAI-I O-GW-07-01 D, and 

PAI-lo-GW-08-01 through PAI-IO-GW-14-01. The samples were analyzed for TOC, hardness, TCL 

VOCs, SVOCs, pesticides, PCBs, TAL metals (total and dissolved), cyanide, total dissolved solids (TDS), 

total suspended solids (TSS), chloride, fluoride; nitrate/nitrite, and sulfate. Samples PAI-I O-GW-01-01, 

PAI-I O-GW-02-01 , and PAI- 0-GW-1 l-01 were collected from across the site at representative locations 

and analyzed for hexavalent chromium. Samples PAI-IO-GW-09-01 and PAI-lo-GW-1 l-01 were ’ 

analyzed for RCRA Appendix IX organics including VOCs, ,SVOCs, pesticides, chlorinated herbicides, 

PCBs,’ RCRA Appendix IX inorganics, and cyanide. Appendix IX analysis was conducted at the two 

monitoring wells to satisfy SCDHEC requirements under the state RCRA program. Table 3-5 summarizes 

the groundwater samples and analytical parameters. Prior to purging, depth-to-water measurements 

were collected at each well as documented in a round of water-level measurements-collected prior to the 

start of a water-level study. These water-level measurements are presented in Table 3-6. During 

purging, water from each well was tested for groundwater-quality parameters including temperature, pH, 
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specific conductance, dissolved oxygen, salinity, and turbidity. Table 3-7 summarizes the groundwater- ,~----., 
quality results. 

As shown in Table 3-7, the temperature readings varied from 20.4’C (PAI-lo-GW-OI-01) to 24.2’C 

(PAI-lo-GW-14-01). The pH varied from 5.11 (PAI-IO-GW-06-01) to 6.81 (PAI-lo-GW-13-01). The 

specific conductance varied from 1.19 mS/cm, (PAI-lo-GW-07-01) to 45.9 mS/cm (PAI-lo-GW-14-01). 

Dissolved oxygen readings varied from 0.48 to 4.45 mg/L. Salinity readings ranged from 0.05 

(PAI-lo-GW-07-01) to 3.03 (PAI-IO-GW-14-01) percent. The salinity readings indicate ttiat all the 

groundwater samples are considered to be salt water (fresh water is less than 0.048 percent as identified 

by SCDHEC, 1998). The wells were purged in an effort to reduce the turbidity to less than the benchmark 

of 5 nephelometric turbidity units (NTUs). Turbidity of the samples collected ranged from 0 to less than 

10 NTUs. 

The groundwater samples were collected during the receding tide, generally close to the low tide. Since 

the well purge times were uncertain and variable, the standard procedure was to start purging the wells 

approximately 2 to 4 hours before low tide. 

3.2.5 Surface Water Samding 

Seventeen surface water samples were collected from 16 locations during the Site 12 RI/RFI. Samples 

PAI- O-SW-01 -00 through PAI-I O-SW-l 3-00 and duplicate sample PAI-I O-SW-08-OOD were collected 

along the tidal flats adjacent to Site 12 at the locations identified in Figure 3-3. Samples 

PAI-I O-SW-l 6-00 through PAI-I O-SW-l 8-00 were collected as background samples along Ballast Creek, 

near the outlet to Broad River and the outlet of’an unnamed creek across from the boat landing at Elliott’s 

Beach (Appendix A). No samples are associated with sample identification numbers PAI-lo-SW-14 and 

PAI-I O-SW-l 5. 

All surface water samples were collected during a receding’tide. At low tide, the tidal flat adjacent to the 

northern end of Site 12 was completely devoid-of water. In areas ‘where water was insufficient to collect 

samples under natural flow conditions, a depression was excavated to facilitate surface water collection. 

Table 3-8 summarizes the surface water samples and analytical parameters. All samples were analyzed 

for TCL VOCs, SVOCs, pesticides, PCBs, TAL metals (total and dissolved), cyanide, TOC, and hardness. 

In addition, samples PAI- 0-SW-09-00, PAI- O-SW-l O-00, and PAI-OZSW-13-00 were analyzed for 

hexavalent chromium to determine the speciation of total chromium and support the risk assessment; 

Appendix A contains the surface water sample log sheets. The samples were collected from across the 

site at representative locations. /---% 
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Table 3-9 summarizes the surface water quality parameters collected during sampling. These 

parameters include temperature, pH, specific conductance, dissolved oxygen, salinity, turbidity, and 

Secchi disk readings. Surface water sampling was performed in accordance with the RI/RF1 work plan 

(B&R Environmental, 1998c), with .the exception of Secchi Disk readings that were not obtained at 

locations PAI- 0-SW-03, PAI- 0-SW-04, PAI- 0-SW-05, PAI- 0-SW-06, PAI-I 0-SW-97; and 

PAI-lo-SW-11 due to the shallowness of the surface water. A Secchi Disk reading was obtained at the 

remainder of the sample locations. The surface water quality parameters indicate that, at the time of 

sampling, the water temperature ranged from 26.8’C to 37.9’C. The pH readings varied from 6.40 to 

7.65. The specific conductance varied from 33.6 to 48.7 mS/cm. Dissolved oxygen varied from 3.25 to 

13.19 mg/L. Salinity remained fairly constant, ranging only from 2.13 to 3.19 percent. Turbidity of the 

samples varied from 7 to 250 NTUs. The Secchi Disk readings varied from 0.25 to 1.35 feet. 

3.2.6 Sediment Sampling 

Site 12 sediment samples were collected from July to September 1998, in December ‘1998, and in 

December 1999. Figure 3-3 identifies the sampling locations and Table 3-10 summarizes the samples 

and analytical parameters for all three sampling events. 

p 
Sediment sampling was performed in accordance with the RI/RF1 work plan (B&R Environmental, 1998c). 

A pre-cleaned plastic or stainless-steel trowel was used to collect the sample to the appropriate depth. 

With the exception of samples analyzed for VOCs, sediment samples were directly placed in the 

appropriate containers and packed in ice. VOC samples were collected using Encore@ samplers, which 

were capped and placed on ice. Appendix A contains sediment sample log sheets. 

A total of 20 samples were collected from 18 locations during the July to September sampling event. 

Samples PAI-I O-SD-01 -01 through PAI- O-SD-l 5-01, PAI- 0-SD-14-02, and PAI- O-SD-02-01 D were 

collected along the tidal flats adjacent to Site 12 at the locations identified in Figure 3-3. Samples 

PAI-I 0-SD-16-01, PAI-I O-SD-l 7-01, and PAI- O-SD-l 8-61 were collected as background samples along 

Ballast Creek, near the outlet to Broad River and the outlet of an unnamed creek across from the boat 

landing at Elliott’s Beach. As shown in Table 3-10, the samples were analyzed for TCL VOCs, SVOCs, 

pesticides, PCBs, TAL metals (total), cyanide, TOC, hardness, and AVS/SEM. In addition, samples 

PAI-I O-SD-09-01, PAI- O-SD-l O-01, and PAI-I O-SD-l 3-01 were analyzed for hexavalent chromium to 

determine the speciation of total chromium and support the risk assessment. All sediment samples were 

also tested for grain size and bulk density. Sampling results are presented in Appendix A. 

In December 1998, 20 additional samples were collected from the same locations as the July to 

September event. These December 1998 samples were identified as PAI-lo-SD-Ol-OIA through PAI-lO- 
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SD-18-OIA and were analyzed for PAHs. These samples were tested with a special analytical method 

designed to generate low detection limits compatible with ecological screening valves. 

In December 1999, two additional sediment samples, PAI-lo-SD-1 9 and PAI-10”SD-20, were collected 

along the southern extent of Site 12. Figure 3-3 identifies the sample locations. The purpose of the 

samples was to bound the sediment contamination along the southern extent. As shown in Table 3-10, 

the samples were analyzed for TCL SVOCs, pesticides, PCBs, PAHs, TAL metals, and cyanide. 

3.2.7 Slua Tests 

Slug tests were performed on the 14 new monitoring wells. Rising head slug tests were performed in 

wells PAI-I 0-MW-03(S), PAI- 0-MW-05(S), PAI-IO-MW-07(S), and PAI-IO-MW-OS(S). Both rising and 

falling head slug tests were performed in the remainder of the monitoring wells. The rising head slug test 

involved the insertion of a slug of known volume below the water surface within the well. After the water 

level stabilized, the slug was removed to create a water-level drop within the well. A 20 pounds per 

square inch (psi) pressure transducer and a data logger were used to record the rate of water-level 

recovery. The-falling head slug test involved the rapid insertion of a slug of known volume below the 

water surface within the well, thereby creating a rise in the water level. The rate of water-level recovery to 

the original static water level (time versus recovery) was measured. The data were analyzed using the .- 

Hvorslev Method (Hvorslev, 1951). Table 3-11 presents the slug test results for the shallow surficial 

aquifer and deep surficial aquifer. Appendix A contains slug test’calculations and data. 

Failing head tests were not conducted on groundwater monitoring wells screened across water table 

(shallow) because flow through unsaturated portions of the well screen would adversely affect the 

reliability of the results. 

3.2.8 Tidal Influence Study 

A tidal influence study was conducted in August. 1998. The study consisted of the collection of water 

levels over a 2- to 3-day period in the 14 monitoring wells and a control point, using transducers and data 

loggers. Appendix B contains the tidal study results. The study indicated that all wells installed at Site 12 

are tidally influenced. The greatest tidal fluctuation (1.9 feet) was observed in the deep surficial 

monitoring well PAI-IO-MW-10(D). The tidal fluctuations in the shallow surficial monitoring well ranged 

from approximately 0.28 to 0.7 feet. The tidal fluctuations in the deep surficial monitoring well ranged 

from approximately 0.35 to 1.9 feet. The control point was ‘located in a tidal creek southeast of well 

clusters PAI-IO-MW-13(S)/PAI-IO-MW-14(D) and PAI- 0-MW-11 (S)/PAI-IO-MW-12(D). 

/--- 
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3.2.9 Test Pit Investigation 

In December 1999, a limited test pit investigation was initiated in the hummock area south of Jericho 

Island. Soil located up to 3 feet bgs was removed using a .hand shovel from eight locations 

(PAI-lo-TP-01 through PAI-IO-TP-08). The test pit was terminated when the water table was reached. 

Visual inspection of the soil indicated no evidence of waste debris, and the test pit investigation was 

terminated. Appendix A contains test pit log sheets. 

3.2.10 Survevinq 

The locations of surface soil samples, soil borings, monitoring wells, surface water samples, and 

sediment samples were surveyed for horizontal and vertical control. Donaldson, Garrett & Associates, 

Inc., of Macon, Georgia (South Carolina licensed), conducted the survey in accordance with the RI/RF1 

work plan (B&R Environmental, 1998c). Existing MCRD Parris Island survey monuments were used as 

reference points. The concrete monuments were tied to plaques containing the northing, easting, and 

ground surface elevations. The northing and easting coordinates were tied into the South Carolina State 

Plane Coordinate System, North American Datum 1983 (NAD 83). 

3.2.11 Investigation-Derived Waste 

IDW was collected and containerized. Before final disposal, 55gallon drums of water (decontamination, 

development, and purge water) and soil IDW were stored on Jericho Island. All IDW was handled in 

accordance with the Master Work Plan (B&R Environmental, 1998b) and the RI/RF1 work plan (B&R 

Environmental, 1998c). 

A composite sample was collected from the drummed water and analyzed for TCL VOCs, SVOCs, 

pesticides, PCBs, and TAL inorganics, Additionally, a composite sample was collected from the 

drummed soil and analyzed for TCL VOCs, SVOCs, pesticides, PCBs, TAL inorganics, and toxicity 

characteristic leaching procedure (TCLP) inorganics. Analytical results from groundwater samples 

collected during the field investigation were used to characterize development and purge waters. 

The soil IDW was characterized as nonhazardous. One inorganic compound, arsenic, was detected in 

the soil composke sample at a level exceeding the U.S. EPA Region 3 residential RBC (U.S. EPA, 1998). 

Arsenic was detected at a maximum concentration of 1.3 mg/kg, which exceeds the RBC of 0.43 mg/kg. 

However, background arsenic soil and sediment detections ranged from 1.2 to 12 mg/kg. Per 

concurrence with the MCRD Parris Island partnering team, soil IDW was spread on the surface of Site 12. 

P * 
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Decontamination, development, and purge waters were also found to be nonhazardous. All liquid IDW 
rl 

was discharged to the Depot’s wastewater treatment facility. Fenn-Vat, Inc., the IDW subcontractor, 

conducted the discharge of waters and the spreading of soil. 

3.2.12 Qualitv AssurancelQualitv Control Samples 

QA/QC objectives are evaluated by assessing the precision, accuracy, representativeness, 

completeness, and comparability (PARCC) parameters, as defined in the Master Quality Assurance Plan 

(QAP). QA/QC samples were collected to provide information pertaining to these key quality 

characteristics. 

Appendix D contains the data validation summaries and a detailed PARCC discussion. The sample 

chain-of-custody forms and QA/QC sample log sheets can be found in Appendix A. 

3.3 SITE-SPECIFIC GEOLOGY 
. . 

The geology at Site 12 was interpreted by classifying subsurface soil samples collected during the drilling 

of soil borings. Information from the Soil Survey of Beaufort and Jasper Counties, South Carolina, (U.S. 

Department of Agriculture, Soil Conservation Service, 1980) was used for the correlation of soil types. 

According to the Soil Survey of ,Beaufort and Jasper Counties, the soil that comprises the Site 12 area 

consists of the Seabrook, Capers, and Bohicket series. The soil that comprises Site 12 itself is the 

Seabrook series. Seabrook soil typically consists of fine sands that are moderately well drained and 

nearly level. The water table is typically 2 to 4 feet bgs, with gradients generally less than one percent 

but reaching two percent along drainageways. The soil along the northern tidal flat adjacent to Site 12 

consists of the Capers series. Capers soil generally consists of silty and clayey marine sediment that is 

nearly level and found along tidal flats. The remainder of the tidal flat soil adjacent to the site consists of 

the Bohicket series. Bohicket soil consists of deep, poorly drained, low-permeability soil that forms in silty 

and clayey marine sediment on broad tidal flats.. 

Surface soil collected from Site 12 during the RI/RF1 field event consisted of fine to medium sands with 

varying silt content, as indicated in the lithologic descriptions for the sampling event. Sediment samples 

collected from the tidal flat area consisted of fine to coarse sand with a varying silt and clay content and 

clay with a varying sand and silt content (see Appendix A for grain size analyses). Surface debris was 

observed primarily on the northern and southern ends of the islands; most of the debris was located on 

the southern end. Debris, consisting of glass and rusted metal, was observed over a distance of 

approximately 200 feet along the tidal flat at the southern end of the island. ,,---% 
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Subsurface materials at Site 12 were classified based on samples collected during the drilling of seven 

soil test borings during the RI/RF1 field investigation. Soil borings PAI-lo-SB-01 through PAI-IO-SB-07 

were sampled continuously to the termination of each boring using split-spoon sampling techniques. The 

subsurface geology at the site does not appear to have been affected by human activities. Landfilled 

debris was observed on the surface but was not encountered at.‘depth, with the exception of.borings 

PAI-lo-SB-06 and PAI-lo-SB-07. At these borings, surface debris was encountered at depths of 4 feet 

and 2 feet, respectively. These borings were located on the southern end of the island within a large area 

of surface debris. 

Figure 3-4 identifies the locations of cross-sections A-A’ and A-B in a plan view. Figures 3-5 and 3-6 

present the cross-sectional transects of A-A’ and A-B, respectively. The soil encountered typically 

consisted of fine to medium sand with a varying silt and clay content. Sandy clay was encountered in soil 

borings PAI-IO-SB-05, PAI-lo-SB-06, and PAI-lo-SB-07 at depths of 8 to 17 feet bgs. These units were 

predominantly clay but also contained sand. The sandy clays were wet and did not appear to be 

associated with the Hawthorn Formation; they were only encountered at the southern end of Jericho 

Island. Due to the limited areal extent, the clay units most likely do not act as local confining units within 

the surficial aquifer beneath the site. The borings were terminated when auger refusal was encountered 

at depths ranging from 26 to 39.5 feet bgs, which was interpreted to be the top of the Hawthorne 

Formation. 

Subsurface soil and sediment samples that were analyzed for geological pai-ameters confirmed the 

geology encountered at Site 12. Appendix A presents the sampling results. Based on grain size 

analyses (Appendix A), the deeper sediments within the surficial aquifer (fine-medium sands with silt) are 

slightly coarser grained overall than the shallow sediments, which are predominantly fine silty sands. 

3.4 SITE-SPECIFIC HYDROGEOLOGY 

The hydrogeologic conditions at Site 12 were interpreted from soil boring data, groundwater-level 

measurements, and slug tests. 

The uppermost aquifer at the site consists of primarily sand-sized Pleistocene age sediments. Sandy 

clay lenses were encountered in some borings; however, they do not appear to be laterally extensive and 

therefore do not isolate lower sands from upper sands within the surficial aquifer. 

In general, a shallow groundwater table exists at Site 12. The depths to groundwater measured at the 

beginning of the tidal study ranged from 0.78 to 7.82 feet bgs. Groundwater was encountered during 

installation of the wells at depths ranging from less than 1 foot to approximately 4 feet bgs. Based on the 

results of the tidal study, all wells are tidally influenced, with fluctuations varying from 0.28 to 1.9 feet. 
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Groundwater primarily moves through the coarser, sand-size sediments of the surficial aquifer. Sandy 

clays encountered in borings PAI-IO-SB-05, PALlo-SB-06, and PAI-lo-SB-07 are limited to the southern 

end of the island. Due to the limited sxtent of the sandy clays, they are not likely to act as confining units. 

The upper surficial aquifer is approximately-21 to 30 feet thick across the site, based on the depth of the 

top of rock encountered in the soil borings.’ Recharge of the shallow aquifer beneath the site is likely to 

occur primarily through infiltration of precipitation across the island. The highest measured groundwater 

elevations (see Table 3-6) in shallow surficial aquifer wells were along the southern and southeastern 

margins of the island (PAI-lo-MW-11 and PAI-lo-MW-09). In the deep surficial aquifer, the highest 

groundwater elevations were in wells PAI-lo-MW-12 and PALlo-MW-06, located along the southern and 

northwestern island margins. In general, the water-level data suggest anoverall groundwater flow pattern 

from the interior and southern end of the island to the marshes and open water located east and west of 

the island. 

Based on the groundwater elevation data collected during this field event, the vertical gradient within the 

surficial aquifer is downward at well clusters PAI- 0-MW-01 (S)/PAI-lo-MW-02(D), PAI-lo-MW-07(S)/ 

PAI-I 0-MW-08(D), PAI-1 0-MW-OS(S)/PAI-lo-MW-10(D), PAI-lo-MW-11 (S)/PAI-IO-MW-12(D), and PAI- 

lO-~W-13(S)/PAI-1O-MW-14(D). The vertjcal gradient at well clusters PAI-lo-MW-03(S)/PAI-l O-MW- 

04(D) and PAI-1O-MW-05(S)IPAI-1O-MW-O6(D) appears to be slightly upward. Four of the five well ,,----.-, 

clusters with downward gradients are in the southern half of the island, and both well clusters with upward 

gradients are located in the northern half’of the island. This suggests that the southern portion of the site 

is a local recharge area for groundwater. 

Slug tests were performed in the newly installed wells to estimate the hydraulic conductivity of the shallow 

aquifer sediments. Rising head slug tests were performed in wells PAI- 0-MW-03(S), PAI-I O-MW-05(S), 

PAI-IO-MW-07(S), and PAI-IO-MW-OS(S). Rising and falling head slug tests were performed at the 

remainder of the monitoring wells. For wells in which both rising and falling head tests were performed, 

the data were averaged prior to the calculation of the geometric mean. Table 3-l 1 presents the results of 

the slug tests. The geometric mean hydraulic conductivity for the seven shallow sutficial aquifer wells 

was calculated to be 3.39 feet per day (1.20 x 10m3 cm/set). The geometric mean hydraulic conductivity 

for the seven deep surficial aquifer wells was calculated to be 3.30 feet per day (1 .I 7 x 10m3 cm/set). The 

values for the shallow and deep wells are within the typical range of hydraulic conductivity for silty sands, 

well-sorted sands, and fine sands (Fetter, 1980). Hydraulic conductivity curves and calculations based on 

the slug tests are included in Appendix B. 

The tidal study results (Appendix 8) indicate that both shallow groundwater and deeper groundwater 

within the surficial aquifer are tidally influenced. At each cluster location, the‘deep well had a greater tidal ~/c^i 
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range than the shallow well, indicating that the hydraulic influence of the tides is greater in the deeper 

portion of the surficial aquifer. Overall, tidal effects were most prominent in the deep wells located along 

the eastern and northern island margins, with tidal fluctuations of over 1 foot observed in wells PAI-lO- 

MW-02, 04, and 10. Well PAI-lo-MW-10 had the greatest response overall to the tides, with a maximum 

fluctuation of about 1.8 feet. 

Site 12 is located within the loo-year flood plain. This was determined by reviewing ‘the Federal 

Emergency Management Agency (FEMA) Flood Insurance Rate Maps (1986). 

3.5 SURFACEWATERHYDROLOGY 

The site is a small relatively flat sandy island with minimal topographic relief. The highest elevation on 

site is approximately 9 feet about MSL. High tides in the area range from approximately 4 to 5 feet above 

MSL. Except for minor erosion near the edge of the island; surface water and surface water flow 

channels are not present on the island. During storm events, precipitation would either infiltrate the sandy 

soils or migrate radially as sheet flow toward the surrounding marsh. 

In the marsh surrounding the island, surface water flow patterns were observed during the recent 

sampling events in 1998, 1999, and 2000. Just after high tide, surface water was noted to flow primarily 

to the east on the eastern side of the island and to the west on the western side of the island toward the 

tidal channels, illustrated in blue on the site figures (e.g., Figure 3-l). From the tidal channels, the 

surface water flows to the south and into Archers Creek. 

08OCIOllP 3-13 . CT0 0053 



REVISION 1 
OCTOBER 2001 

This page intentionally left blank. 
.--. 

..--. 

.1 

080001/P 3-l 4 CT0 0053 



REVISION 1 
OCTOBER 2001 

TABLE 3-1 

SAMPLING RATIONALE 
SITE 12lSWMU 10 - JERICHO ISLAND DISPOSAL AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 
PAGE 1 OF 2 

I Sample Location I 
. Sampling, Rationale 

Surface Soil 

PAI-IO-SS-01 to PAI-lO- Collected to characterize the nature end extent of contamination of the surface 
SS-14, PAI-1 0-SS-15OI A soil near anomalies throughoutJericho Island. 

PAI-I 0-SS-15 to PAI-OZ- Collected as background samples. 
ss-17 3 
Subsurface Soil 

PAI-I 0-SB-01 through 
PAI-I 0-SB-07 

Groundwater 

Collected as exploratory soil borings to locate the Hawthorn Formation or a 
confining unit and to obtain lithologic samples. 

PAI- 0-GW-01 , PAI- O- 
GW-02 

Collected to assess potential migration and accumulation of chemicals in 
groundwater from an anomaly located on the northern portion of Jericho 
Island. 

PA/-l O-GW-03 through 
PAI-1 O-GW-06 

PAI-I O-GW-07 through 
PAI- O-GW-14 

Collected to assess potential migration and accumulation of chemicals in 
groundwater from an anomaly located on the central portion of Jericho Island; 

Collected to assess potential migration and accumulation of chemicals in 
groundwater from an anomaly located on the southern portion of Jericho 
island. 

Surface Water 

PAI-I O-SW-01 through 
PAI-I O-SW-03 

Collected to assess potential migration and accumulation of chemicals in 
surface water from an anomaly located on the northwestern portion of Jericho 
Island. 

PAI-I O-SW-04 Collected to assess potential migration and accumulation of chemicals in 
surface water from an anomaly located on the northeastern portion of Jericho 
Island. 

PAI-I O-SW-05 through 
PAI- O-SW-07 

Collected to assess potential migration and accumulation of chemicals in 
surface water from an anomaly located on the west-central portion of Jericho 
Island. 

PAI-I O-SW-08 through 
PAI-I O-SW-l 1 

Collected to assess potential migration and accumulation of chemicals in 
surface water from the disposal area located on the southern portion of Jericho 
Island. 

PAI-I O-SW-l 2 through 
PAI- O-SW-l 3 

Collected to assess potential migration and accumulation of chemicals in 
surface water from an anomaly located on the eastern central portion of 
Jericho Island. 

PAI-I O-SW-l 6 through 
PAI-1 O-SW-l 8 

Sediment 

Collected as background samples along Ballast Creek near the outlet of an 
unnamed creek across from the boat landing at Elliot’s Beach. 

PAI-1 O-SD-01 through 
PAI- O-SD-03 

Collected to assess potential migration and accumulation of chemicals in 
sediment from an anomaly located on the northwestern portion of Jericho 
Island. 
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TABLE 3-1 

SAMPLING RATIONALE 
SITE 121SWMU IO - JERICHO ISLAND DISPOSAL AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 
PAGE 2 OF 2 

Sample Location 

PAI- 0-SS-08-02 

PAI- 0-SS-12-02 

PAI-I O-SD-04 

l Sampling Rationale 

Collected to assess elevated PAH levels at location PAI-1 0-SS-98 (collected in 
1998). 

Collected to assess elevated PAH & pentachlorophenol levels at location PAI- 
lo-SS-12 (collected in 1998) 

Collected to assess potential migration and accumulation of chemicals in 
sediment from an anomaly located on the northeastern portion of Jericho 
Island. 

PAI-I O-SD-05 through Collected to assess potential migration and accumulation of chemicals in 
PAI-I O-SD-07 sediment from an anomaly located on the west-central portion of Jericho 

Island. 

PAI-1 O-SD-08 through 
PAI-I O-SD-l 1, PAI-I O- 
SD-14, PAI-I O-SD-l 5, 
PAI-I O-SD-l 9, and PAI- 
1 O-SD-20 

Collected to assess potential migration and accumulation of chemicals in 
sediment from the disposal area located on the southern portion of Jericho 
Island. 

PAI-I O-SD-l 2 through 
PAI-I O-SD-l 3 

Collected to assess potential migration and accumulation of chemicals in 
sediment from an anomaly located on the eastern central portion of Jericho 
Island. 

PAI-1 O-SD-1 6, PAI-I O- Collected as background samples. 
SD-l 7, and PAI-I O-SD-1 8 1 
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TABLE 3-2 

SUMMARY OF SURFACE SOIL SAMPLES COLLECTED 
SITE 12lSWMU 10 - iJERICHO ISLAND DISPOSAL AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Sample ID 

PAI- 0-SS-01-01 
PAI- 0-SS-02-61 
PAI- 0-SS-03-01 
PAI- 0-SS-04-O 1 

PAI- 0-SS-05-01 

Date Medium Depth Collected Analysis 
Collected .( Feet) 

1998 Soil o-1 (lb (2) (3) 
1998 Soil O-l (I), (2) (3) 
1998 Soil o-1 (l)P (2) (3) 
1998 Soil 0 -,1 (I), (2) (3) 
1998 Soil o-1 (l)t (2)s (3) (4) 

PAI-I 0-SS-15Ol A - Surface soil sample collected at Site 12. Sample ID changed from 
PAI-IO-SS-15-01. PAI- 0-SS-15-01 was used for a background location sample ID. 

PAI-I 0-SS-012-01 D - duplicate sample. 

1 
2 
3 
4 
5 
6 
7 
8 

TCL VOCs, SVOCs, Pesticides, PCBs, TAL Metals (Total), and Cyanide. 
AVSISEM. 
TOC, pH. 
Hexavalent chromium. 
Natural moisture content, grain size analysis, and Atterberg Limits. 
Porosity, grain size analysis, bulk density, and specific gravity. 
PAHs. 
Pentachlorophenol. 
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TABLE 3-3 
-*. 

SUMMARY OF SUBSURFACE SOIL SAMPLES COLLECTED 
SITE 12lSWMU 10 - JERICHO ISLAND DISPOSAL AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Samp!e ID 

PAI-I 0-SB-Ol-22* 
PAI-I 0-SB-02-04’ 
PAI- O-SB-02-10* 

PAI-I O-SB-03-02* 
PAI-I 0-SB-03-30* 
PAI-I O-88-03-34* 

PAI-I 0-SB-04-O?* 
PAI-I 0-SB-04-06* 
PAI-I O-SB-04-08’ 
PAI-I O-SB-0502* 
PAI- O-SB-0524* 
PAI- O-SB-0526* 
PAI-I 0-SB-06-06* 
PAI- O-SB-07-24* 
PAI-I O-SB-07-26* 

Dat$ 1 ’ Medium 1’ Depth Analysis 
Collected ’ 

I 
Collected 

(fi bss) I I 

1998 1 Subsurface soil 1 22 - 26 I (11, (2), (31 

1998 Subsurface soil 
1998 Subsurface soil 

1998 Subsurface soil 
1998 Subsurface soil, 
1998 Subsurface soil 

1998 Subsurface soil 
1'998 Subsurface soil 
1998 Subsurface soil 

4-6 (2) 
10-12 (1 h (2)1(3) 

2-4 (2) 
30-32 (2h (3) 
34-36 (1) 

2-4, (2) 
6-8 

8-10 

1998 
1998 
1998 

1998 
1998 
1998 

Subsurface soil 2-4 (2) 
Subsurface soil 24 - 26 (2h (3) 
Subsurface soil 26-28 (1) 
Subsurface soil 6-8 (1 )v (21, (3) 
Subsurface soil 24 - 26 (1) 
Subsurface soil 26-28 (21, (3) 

-\. 

* denotes top of sample interval 
1 TOC, pH 
2 Natural moisture content, grain size analysis and Atterberg Limits 
3 Porosity, grain size analysis, bulk density, and specific gravity 

.-.. 
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TABLE 3-4 

‘RUCTION DETAJLS MONITORING WELL CONST 
SITE 12lSWMU 10 -JERICHO ISLAND DISPOSAL AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Well. 
Number 

Installation Ground Measuring Point Total Depth to Screened 
Date Elevation Elevation Depth Water Interval 

(ft. msl) (TPVC) (feet bgs) (feet TPVC) (feet bgs) 

PAI-lo-MW-01 (S) 

PAI- O-MW-02 (D) 

PAI-I O-MW-03 (S) 

PAI- O-MW-04 (D) 

PAI- O-MW-05 (S) 

PAI-I O-MW-06 (D) 
PAI-I O-MW-07 (S) 

PAI-I O-MW-08 (D) 

(ft. msl) 

1998 4.5 7.37 14 5.72 4-14 
1998 4.4 7.11 26 5.56 21 -26 
1998 8.9 11.73 14 10.65 4-14 

1998 8.7 11.31 38 lb.19 33-38 

1998 6.4 9.18 13.9 7.66 3.9 13.9 - 

1998 6.3 9.15 36 7.3 31 36 - 

1998 8.2 10.97 13.5 9.53 3.5 - 13.5 

1998 8.1 11.20 29.2 9.78 24.2 - 
29.2 

PAI- O-MW-09 (S) 1998 6.7 9.37 14 7.45 4-14 

PAI- 0-MW-10 (D) 1998 6.6 9.30 29 8.12 24-29 

PAI-I 0-MW-11 (S) 1998 3.4 6.02 14 3.40 4-14 

PAI-IO-MW-12 (D) 1998 3.4 6.13 29 3.63 24-29 

PAI- 0-MW-13 (S) 1998 3.9 6.69 14 5.02 4-14 

PAL1 O-MW-14 (D) 1998 3.9 6.74 30 5.13 25-30 

PAI-I O-MW-05 (S) - well installed in shajlow surficial aquifer 
PAI-I O-MW-06 (D) - well installed in deep surficial aquifer 
Depths to groundwater measured 08/21/98. 
TPVC - top of PVC .casing 
bgs - below ground surface 
ft. msl - feet above mean sea level 

080001/P 3-19 * CT0 0053 
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TABLE 3-5 
.- 

SUMMARY OF GROUNDWATER SAMPLES COLLECTED 
SITE 12lSWMU 10 - JERICHO ISLAND DISPOSAL AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Sample ID 

PAI- 0-GW-01-01 
PAI- O-GW-02-01 

PAI- O-GW-03-01 
PAI-I O-GW-04-01 

PAI-I O-GW-OS-01 

PAI- O-GW-06-01 

Date 
Collected 

1998 
1998 

1998 

1998 
1998 

1998 

’ Medium 

Groundwater 
Groundwater 

Groundwater 

Groundwater 
Groundwater 

Groundwater 

Depth Collected. Analysis 
’ (Feet) 

Shallow surficial (1) (2), (3), (5) (6) 
Deep surficial (l), (2) (3) (5) (6) , 

Shallow surficial (l), (3) (5), (6j 
Deep surficial (1 h (3) (5), (6) 

Shallow surficial (1) (3) (5) (6) 

Deep surficial (A)> (3)s (5) (6) 
PAI- O-GW-07-01 1998 Groundwater Shallow surficial (1) (3), (5) (6) 
PAI- O-GW-07-01 D 199’8 Groundwater Shallow surficial (l), (3) (5) (6) 

PAI- O-GW-08-01 1998 Groundwater Deep surficial (1) (3) (5) (6) 

PAI-I O-GW-09-01 1998 Groundwater Shallow surficial (I), (3) (4), (S), (6) 

PAI- 0-GW-1 O-01 1998 Groundwater Deep surficial (A), (3) (5), (6) 
PAI-I 0-GW-1 I-01 1998 Groundwater Shallow surficial (l), (2), (4) (5) (6) 

PAI-I 0-GW-12-91 1998 Groundwater Deep surficial (1 h (3) (9 (6) 
PAI-IO-GW-13-01 1998 Groundwater Shallow surficial (1) (3), (5), (6) 

PAI-IO-GW-14-01 1998 Groundwater Deep surficiat (Ah (3)s (5) (6) ,f---. 

PAI-I O-GW-07-01 D - duplicate sample 
1 TOC, hardness (CaC03) 
2 Hexavalent chromium 
3 TCL VOCs, SVOCs, pesticides, PCBs, TAL metals (Totals), TAL metals, (Dissolved) cyanide 
4 RCRA Appendix IX organics (including volatile organics, semivolatile organics, pesticides/PCBs, 

pesticides, and chlorinated herbicides), RCRA Appendix IX inorganics, cyanide. 
5 TDS, TSS, chloride, fluoride, nitrate/nitrite, sulfate 
6 Dissolved oxygen, salinity, temperature, pH, and turbidity 

080001/P 
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TABLE 3-6 

wkum-LEvE~ MEASUREMENTS 
SITE 12lSWMU 10 - JERICHO ISLAND DISPOSAL AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Well Number Date . Measuring Point Depth to Water Groundwater 
Measured Elevation (ft. from TPVC) Elevation 

(ft. msl) (ft. msl) 

PAI-I 0-MW-01 (S) 08121 i98 7.37 5.72 1.65 
PAI- O-MW-02 (D) 08121 I98 7.11 5.56 i .55 
PAI-I O-MW-03 (S) 08/21/98 11.73 10.65 1.08 

PAL1 O-MW-04 (D) 08121 I98 11.31 10.19 1.12 
PAI-I O-MW-05 (S) 08121 I98 9.18 7.66 1.52 

PAL1 O-MW-06 (D) 08121 I98 9.15 7.30 1.85 
PAI-1 O-MW-07 (S) 08/2-i/98 10.97 9.53 1.44 

PAI- O-MW-08 (D) 0812 l/98 11.20 9.78 1.42 

PAI- O-MW-09 (S) 08/21 I98 9.37 7.45 1.92 
PAI-IO-MW-10 (D) 08121 I98 9.30 8.12 1.18 

PAI-1 0-MW-11 (S) 0812 1 I98 6.02 3.4 2.62 

PAI-1 0-MW-12 (D) 08121 t98 6.13 3.63 2.5 
PAI- 0-MW-13 (S) 08t21 I98 6.69 5.02 1.67 

PAI-IO-MW-14 (D) 08121 I98 6.74 5.13 1.61 

PAI-I O-MW-05 (S) - well installed in shallow surficial aquifer 
PAI- O-MW-06 (D) - well installed in deep surficial aquifer 
ft msl - feet above mean sea level 
TPVC -top of polyvinyl chloride (PVC) 
Water-level measurements obtained during tidal study. 

080001/P 3-21 CT0 0053 
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TABLE 3-7 ,--. 

SUMMARY OF GROUNDWATER-QUALITY PARAMETERS 
COLLECTED DURING PURGING 

SITE 12lSWMU 10 - JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Sample 
Number 

PAI-IO-GW-01-01 

PAI- O-GW-02-01 
PAl-1 O-GW-03-01 

PAI- O-GW-04-01 

PAI- 1 O-GW-05-0 1 
PAI-I O-GW-06-01 

PAI-I O-GW-07-01 
PAI-I O-GW-07-01 D 

PAI- O-GW-08-01 
PAI-I O-GW-09-01 

PAI-I 0-GW-1 O-01 
PAI-I 0-GW-1 l-01 

PAI- 0-GW-12-01 21.5 1 6.28 1 25.9 1 3.38 1 1.60 
PAI-I 0-GW-13-01 

PAI-I 0-GW-14-01 

22.1 5.78 1.50 2.50 0.06 
23.6 6.01 32.7 0.70 2.06 
21.3 6.76 21 .o 4.45 . 1.26 

23.8 6.62 40.5 0.33 2.60 

23.8 I 6.81 I 42.2 1 3.74 1 2.73 
24.2 I ,652 I 45.9 I 1.02 I 3.03 

<IO 1 
<IO 

0 

0 

cl0 3 40 

P 
4’ =A 40 

2 

PAI-I O-GW-07-01 D - duplicate sample. 
mS/cm - milliSiemens per centimeter. 
mg/L - milligram per Liter. 
NTU - Nephlometric turbidity units. 

080001/P 3-22 CT0 0053 
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TABLE 3-8 

SUMMARY OF SURFACE WATER SAMPLES COLLECTED 
SITE 12lSWMU 10 - JERICHO ISLAND DISPOSAL AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Sample ID Date Medium Depth .Collected Analysis ” 
Collected (Feet) 

PAI-I O-SW-01 -00 1998 Surface water Surface (I)? (3), (4), (5) 
PAI-I 0-SW-02-00 1998 Surface water Surface (1h (31, (4), (5) 
PAI- 0-SW-02-00 1998 Surface water Surface (1 h (3), (4) 
PAI-I 0-SW-03-00 1998 Surface water Surface (l)> (3)V (4) 
PAI-I 0-SW-04-00 1998 Surface water Surface U)* (3)* (4) 
PAI-I O-SW-OS-00 1998 Surface water Surface (1)s (31, (4) 
PAI-1 0-SW-06-00 1998 Surface water Surface (11, (3)* (4) 
PAI- 0-SW-07-00 1998 Surface water Surface (lh (3), (4) 
PAI-I 0-SW-08-00 1998 Surface water Surface (lh (3), (4), (5) 
PAI- O-SW-08-00-D 1998 Surface water Surface (1 h (3), (4), (5) 
PAI-I 0-SW-09-00 1998 Surface water Surface U), (2)* (3), (4), (5) 
PAI- O-SW-l O-00 1998 Surface water Surface (119 (2)? (31, (41, (5) 
PAI-I O-SW-l l-00 1998 Surface water Surface (I)* (3), (4) 
PAI- O-SW-l 2-00 1998 Surface water Surface (Ah (31, (4), (5) 
PAI-I O-SW-l 3-00 1998 Surface water Surface i-l)> (2), (3), (4)s (5) 
PAI-I O-SW-l 4-00 (6) (6) (6) (6) 
PAI- O-SW-1 S-00 (6) (6) (6) -KY 
PAI-I O-SW-l 6-00 1998 Surface water Surface t-l), (31, (41, (5) 
PAI- O-SW-l 7-00 1998 Surface water Surface (1.L (31, (41, (5) 
PAI-I O-SW-l 8-00 1998 Surface water Surface (I), (3), (4)? (5) 

PAI- -SW-O01 -0OD - duplicate sample 
1 TOC, hardness (CaC03). 
2 Hexavalent chromium. 
3 TCL volatiles, semivolatiles, pesticides, PCBs, TAL metals (totals), TAL metals, (dissolved) 

cyanide. 
4 Dissolved oxygen, salinity, temperature, pH, and turbidity. 
5 Secchi disk. 
6 Background samples were inadvertently numbered during the field event, so a surface water . 

sample was not associated with sample location PAI-IO-SW-14 and PAI-lo-SW-IS. 

080001 IP 3-23 CTO’O053 
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TABLE 3-9 

SUMMARY OF SURFACE WATER QUALITY PARAMETERS 
SITE 12/SWMU 10 -JERICHO ISLAND DISPOSAL AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Sample Temperature pH . Specific ‘Dissolved Salinity Turbidity, Secchi 
Number tw . Conductance Oxygen rw (NW Disk 

(mS/cm) (wM FT) 
PAI- O-SW-01 -00 30.9 7.27 36.6 7.56 2.34 175 1 
PAL1 0-SW-02-00 30.5 7.31 33.6 7.66 2.13 200 1 

PAI-I 0-SW-03-00 37.9 7.60 48.5 5.90 3.18 33 (1) 
PAI-1 0-SW-04-00 34.1 7.31 44.6 6.98 2.89 250 (1) 
PAI-I 0-SW-05-00 33.6 7.40 44.1 6.48 2.85 75 (1) 
PAI-I 0-SW-06-00 30.6 7.26 38.2 7.43 2.45 12 (1) 
PAI-I 0-SW-07-00 33.9. 7.38 38.1 7.11 2.42 a0 (1) 
PAI- 0-SW-08-00 30.9 7.33 45.3 Il.87 2.95 9 0.83 
PAI-I O-SW-08-00-D 30.9 7.33 45.3 11.87 2.95 9 0.83 
PAI-OI -SW-09-00 29.9 7.24 45.3 13.19 2.95 50 1.07 
PAI-I O-SW-l O-00 30.4 7.07 45.2 11.06 2.94 36 0.95 

PAI-I O-SW-l I-00 26.8 6.40 48.7 6.5 3.19 27 (1) 
PAI-OI -SW-l 2-00 30.9 6.75 44.9 8.82 2.91 48 0.83 
PAI-Ol-SW-13-00 30.2 7.37 45.0 12.76 2.93 15 0.67 

PA!-01 -SW-l 4-00 (2) (2) (2) (2) (2) (2) (2) 
PAI-Ol-SW-IS-00 (2) (2) (2) (2) (2) (2) (2) 
PAI-OI -SW-l 6-00 27.4 6.72 44.3 ‘3.25 2.87 7 0.75 
PAI-OI -SW-l 7-00 28.7 7.65 44.7 4.64 2.91 <9 1.35 
PALO1 -SW-l 8-00 28.4 7.51 44.5 3.79 2.91 23 0.25 

,----” 

1. Surface water too shallow to obtain Secchi Disk readings. 
2. Background samples were inadvertently numbered during the field event so a surface water sample 

was not associated with sample location PAI-1 O-SW-l 4 and PAI-I O-SW-l 5. 
mS/cm - milliSiemens per centimeter. 
mg/L - milligram per liter. 
NTU - Nephlometric turbidity units. 
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“’ TABLE 3-l 0 

SUMMARY OF SEDIMENT SAMPLES COLLECTED 
SITE lP/SWMU 10 - JERICHO ISLAND DISPOSAL AREA 

MCRD,PARRIS ISLAND, SOUTH CAROLINA 
PAGE 1 OF 2 

Sample ID Date Medium 
Collected ’ 

Depth Collected Analysis 
(Feet) 

PAI-I O-SD-01-01 1998 Sediment o-o.5 (1 Jr (2)s (5); (6) 
PAI- O-SD-01 -01 A 1998 Sediment o-o.5 (4) 
PAI-1 O-SD-O2-01 1998 Sediment o-o.5 (1). (2L(5h (6) 
PAI- O-SD-02-01 D 1998 Sediment o-o.5 (1 h (2) 
PAI- O-SD-02-01 A 1998 Sediment o-o.5 (4) 
PAI-I O-SD-02-01 DA 1998 Sediment o-o.5 (4) 
PAI- 0-SD-03-01 1998 Sediment o-o.5 (1 )i (2), (5h (6) 
PAI-I O-SD-03-01A 1998 

PAI-I O-SD-04-01 1998 

Sediment 

Sediment 

O-O.5 (4) 
o-o.5 : Uh (2h (5h (6) 

PAI-I O-SD-04-01 A 

PAI- O-SD-05-01 
PAI- O-SD-05-01 A 

PAI- O-SD-06-01 
PAI-I 0-SD-06-01 A 

PAI-I O-SD-07-01 
PAI- O-SD-07-OI A 

PAI-I O-SD-08-01 
PAI-I O-SD-08-Ol A 

PAI-I O-SD-09-01 
PAI- O-SD-09-01 A 

PAI-I O-SD-l O-01 
PAI-I O-SD-l O-01 A 

PAI-I O-SD-l l-01 
PAI-I O-SD-l I-01 A 

PAI-I O-SD-l 2-01 
PAI-I O-SD-l 2-01 A 

PAI- O-SD-l 3-01 
PAI-I O-SD-l 3-01 A 

PAI-1 O-SD-l 4-01 
PAI- O-SD-1 4-02 
PAI-I O-SD-l 4-01 A 
PAL? O-SD-l 4-02A 

PAI-I O-SD-l S-01 
PAI- O-SD-l 5-01 A 

PAI-1 O-SD-l 6-01 
PAI-I O-SD-l 6-01 A 

PAI- O-SD-l 7-01 
PAI-I O-SD-l 7-OI A 

1998 Sediment o-o.5 (4) 
1998 Sediment o-o.5 U), (21, (5)s (6) 
1998 Sediment o-o.5 (4) 
1998 Sediment o-o.5 (11, (2L (51, (6) 
1998 Sediment o-o.5 (4) 
1998 Sediment o-o.5 t 1 Jr (21, (5h (6) 
1998 Sediment o-o.5 (4) 
1998 . Sediment o-o.5 tl), (21, (51, (6) 
1998 Sediment o-o.5 (4) 
1998 Sediment o-o.5 (lh (2), (3), (5h 
1998 Sediment o-o.5 (6) 

(4) 
1998 Sediment o-o.5 (I)* (21, (31, (5h 
1998 Sediment o-o.5 (6) 

(4) 
1998 Sediment o-o.5 (I), (2h (51, (6) 
1998 Sediment o-o.5 (4) 
1998 Sediment o-o.5 (11, (2h (5), (6) 
1998 Sediment o-o.5 (4) 
1998 Sediment o-o.5 (I), (21, (3h (5)1 
1998 Sediment o-o.5 (6) 

(4) 
1998 Sediment o-o.5 (11, (2)s (5h (6) 
1998 Sediment o-o.5 (I), (21, (5h (6) 
1998 Sediment 0.5-l .o (4) 
1998 Sediment 0.5-I .o (4) 
1998 Sediment o-o.5 . (1 h (2h (51, (6) 
1998 Sediment o-o.5 (4)- 
1998 Sediment o-o.5 (1 )t (2h (51, (6) 
1998 Sediment o-o.5 (4) 
1998 Sediment o-o.5 (11, (21, (5), (6) 
1998 Sediment o-o.5 (4) 

080001/P 3-25 CT0 0053 
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TABLE 3-10 

SUMMARY OF SEDIMENT SAMPLES COLLECTED 
SITE 12lSWMU 10 - JERICHO ISLAND DISPOSAL AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 
PAGE2OF2 

,/---. 

Date . . Medium Death Collected 1 I I . Analysis 

Collected (Feet) -- I 

1998 Sediment o-o.5 (1)7 GYP (99 (6) 
1998 Sediment o-o.5 (4) 

1999 Sediment o-o.5 (1) excluding 
vocs 

Sample ID 

PAI- O-SD-l 8-01 
PAI- O-SD-l 8-01 A 

PAI- O-SD-l 9-01 

PAI- O-SD-20-01 1999 Sediment o-o.5 (1) excluding 
vocs 

PAI- O-SD-02-01 D - duplicate sample. 
PAI- O-SD-01 -0lA - Addendum sample collected in December 1998. All other samples collected July 
to September 1998. 
1 TCL VOCs, SVOCs, pesticides, PCBs, TAL metals (Total), cyanide. 
2 TOC, pH. 
3 Hexavalent chromium. . ss.._ 

_, .__ 
4 PAH. 
5 AVSISEM. ..-. 

6 Grain size analysis and bulk density. 

080001/P 
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TABLE 3-11 

HYDRAULIC CONDUCTIVITY TESTING RESULTS 
SITE 126WMU 10 - JERICHO ISLAND DISPOSAL AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

,Well Rising Head Falling Head Average Hydraulic 
Test Result Test Result Conductivity 

Way) WW WW) 
PAI-I 0-MW-01 (S) 1.32 1.32 1.32 
PAI- O-MW-02 (D) 7.39 7.26 7.33 

PAI- O-MW-03 (S) 6.1 6.1 
PAI-lo-MW-04 (D) 0.56 0.54 0.55 

1 PAI-lo-MW-05 (S) 1 

1 PAI-lo-MW-06 (D) I 
1 PAI-lo-MW-07 (S) 1 

I 3.17 I 
I 16.3 
I 6.18 

1 PAI-lo-MW-08 (D) 1 2.61 

1 PAI-lo-MW-09 (S) 1 

I PAI- 0-MW-10 (D) 1 
I 3.41 

1.23 

1 PAI-lo-MW-11 (S) 1 

PAI-1 O-MW-12 (D) 2.91 3.54 3.22 
PAI- 0-MW-13 (S) * 5.53 4.75 5.14 
PAI- O-MW-14 (D) 6.25 9.03 7.64 

Geometric Mean, 3.39 ft/day 
Shallow Wells 

Geometric Mean, 3.30 ft/day 
Deep Wells I I 

080001/P 3-27 CT0 0053 
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4.0 NATURE AND EXTENT OF CONTAMINATION 

This section discusses the nature and extent of contamination at Site 12, based on sampling results from 

the 1995 Navy relative site ranking and the 1998 to 2001 RVRFI. 

In 1995, one surface soil [PI-012-03(37)] and two sediment samples [PI-012-01(35) and PI-012-02(36)] 

were collected as part of the Navy’s relative site ranking efforts. In the summer of 1998, the RI/RF1 was 

conducted, and surface soil, subsurface soil, groundwater, surface water, and sediment samples were 

collected at the locations identified in Figures 3-1, 3-2, and 3-3. Three additional sediment sampling 

events occurred in December 1998, December 1999, and April 2001 as part of the RVRFI; the sample 

locations are identified in Figure 3-3. A complete set of analytical results from the 1995 and 1998-01 

sampling events is presented in Appendix C. 

Analytical results from the 1995 and 1998-01 sampling events were compared to human health and 

ecological criteria on a preliminary basis. Data presented in Section 4.0 figures exceed background 

levels and human health risk-based concentrations (RBCs) (corresponding to 1.0.x 1O-6 carcinogenic risk 

or a Hazard Index of 1.0) or ecological screening values. A detailed discussion pertaining to the 

comparison of analytical results to U.S. EPA human health and ecological criteria is provided in the 

human health and ecological risk assessments presented in Sections 6.0 and 7.0, respectively. Inorganic 

background levels are based on samples collected from areas that are remote from the investigative sites 

and other waste management activities at Parris Island and are therefore biased toward clean to avoid 

anthropogenic sources of contamination. For each background area, sample locations were visually 

located in the field to confirm the absence of tiaste management activities and represent a range of 

undisturbed soils and sediment types. The two locations selected for background samples are Pickney 

Island and an undeveloped area on the southwestern portion of Parris Island. See Appendix A for 

sample locations. Six background samples were collected for all media of concern, except groundwater. 

Positive detections were noted for most inorganic parameters (see Table 4-l). The background values 

presented in Table 4-l are based on U.S. EPA-Region 4 protocol and equal two times the mean value. A 

complete set of analytical results is presented in Appendix C. 

During the testing, the best available reliable analytical methods were used. However, for some samples, 

elevated detection limits occurred because of sample moisture content and/or other matrix interferences. 

For chemicals that were not detected in any sample, the chemical was assumed not to be present at the 

site. If the chemical was detected in one or more samples, then one half the detection limit would be 

used for average concentration calculations. Normally, this evaluation would use the laboratory-reported 

sample quantitation limit (SQL). In some cases in which the screening value is very low relative to the 

, quantitation limit and it appears that the chemical may be carried through the evaluation only because of 
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the elevated SQL, then individual sample method detection limit (MDL) may be developed and used for .- 

the calcuations. 

Data were validated in accordance with the U.S. EPA National Functional Guidance for Organic and 

Inorganic Data Review (U.S.EPA, l,994c,d). 

The following sections discuss the 1995 and 1998-01 analytical results for surface soil, groundwater, 

surface water, and sediment. Subsurface soil samples were collected during the RIIRFI. .These samples 

were only analyzed for TOC, pH, natural moisture content, grain size, Atterberg limits, porosity, bulk 

density, and specific gravity. The results are located in Appendix A. Because chemical parameters were 

not part of the subsurface soil analyses, this medium is not included in the nature and extent discussion. 

4.1 SURFACE SOIL 

Table 4-2 presents a statistical summary of 1995 and 1998 surface soil results. Figure 4-l identifies the 

organics and inorganics that exceeded background levels and U.S. EPA human health or ecological 

criteria. The human health criteria consist of the soil concentration equal to the lower of a lE-06 

incremental lifetime cancer risk or a Hazard Quotient equal to 1 .O under the residential use scenario (U.S. 

EPA Region 3 RBCs). The ecological criterion is based on U.S. EPA Region 4 guidance. See Sections ,-,, 

6.0 and 7.0 for a more detailed evaluation. 

4.q.1 1995 Results 

One surface soil sample [PI-012-03(37)] was collected in 1995. The VOCs carbon disulfide, carbon 

tetrachloride, and PCE were detected at low levels (6 pg/kg, 6 pglkg, and 1 pglkg, respectively). All 

detected VOCs were below human health and ecological screening values. Several SVOCs were 

detected including benz(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene, 

chrysene, dibenz(a, h)anthracene, dimethyl phthalate, fluoranthene, indeno( 1,2,3-cd)pyrene, and pyrene. 

Concentrations ranged from 34 pg/kg [dibenz(a,h)anthracene] to 180 pg/kg (dimethyl phthalate). 

Detected inorganics included aluminum (4,160 mglkg), chromium (8.2 mg/kg), iron (2,940 mglkg), lead 

(31.7 mg/kg), manganese (21 .l mglkg), and zinc (43 mg/kg). 

. 

4.1.2 1998 Results 

VOCs detected in surface soil in 1998 included 2-hexanone, 4-methyl-2-pentanone, acetone, chloroform, 

chloromethane, and toluene. 2-Hexanone, chloroform, and chloromethane were detected in one or two of 

the samples at maximum concentrations of 0.0085 mg/kg, 0.0075 mg/kg, and 0.017 mglkg, respectively. 

Toluene was found in the majority of samples (nine out of 15) at a maximum concentration of 
x--Y 
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0.0039 mg/kg at location PAI- 0-SS-13A. Acetone and 4-methyl-2-pentanone were detected at 

maximum concentrations of 0.35 mg/kg (PAI-IO-SS-11) and 0.026 mg/kg (PAI- OSS-OS), respectively. 

The range of detected VOC levels in soil was generally low. Most VOCs were .not detected at 

concentrations exceeding human health or ecological screening values (Figure 4-l). Only one VOC, 

chloroform, exceeded an ecological screening criteria (sample locations: PAI-IO-SS-09-01 and 

PAI-I 0-SS-13-01). No detected VOCs exceeded a human health screening criterion. 

SVOCs detected in 1998 surface soil samples included 2-methylnaphthalene, acenaphthene, 

acenaphthylene, anthracene, benz(a)anthracene, benzo(a)pyrene, benzo(k)fluoranthene, 

bis(2-ethylhexyl) phthalate, chrysene, fluoranthene, fluorene, indeno(l,2,3-cd)pyrene, naphthalene, 

pentachlorophenol,, phenanthrene, and pyrene. Most of the SVOCs were detected in only one to three 

samples. Bis(2-ethylhexyl) phthalate was detected in nine samples. The maximum concentrations 

ranged from 0.024 mg/kg (anthracene) to 2.7 mg/kg (naphthalene). 2-Methylnaphthalene, 

acenaphthylene, benz(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, 

chrysene, fluoranthene, fluorene, naphthalene, pentachlorophenol, phenanthrene, and pyrene were 

detected at concentrations exceeding ecological screening criteria. Only one SVOC, benzo(a)pyrene, 

exceeded a human health criterion at location PAI-lo-SS-08, at a concentration of 120 J mg/kg. 

p 
Detected pesticides included 4,4’-DDE and methoxychlor. The pesticides were detected in only one 

sample of the 15 samples collected in 1998. Methoxychlor was detected at a concentration of 0.07 mglkg 

(PAI-lo-SS-14) and 4,4’-DDE was detected at a concentration of 0.043 mglkg (PAI-IO-SS-14). The 

detection of 4,4’-DDE exceeded its ecological screening criterion. 

lnorganics were also detected throughout the surface soil samples collected at Site 12. These inorganics 

included aluminum, antimony, arsenic, barium, beryllium, cadmium, chromium, cobalt, copper, iron, lead, 

manganese, mercury, nickel, selenium, vanadium, and zinc. Essential nutrients like calcium, magnesium, 

potassium, and sodium were also detected. 

Aluminum, arsenic, chromium, iron, lead, nickel, and vanadium were detected in all samples. Barium 

(11/15), mercury (1 l/15), manganese (g/15), zinc (8/15), and copper (7/16) were detected in fewer 

samples. The following metals were detected in five or fewer samples: antimony, beryllium, cadmium, 

cobalt, and selenium. 

r”: 

Several metals were detected at elevated levels. Aluminum and iron were detected at maximum levels of 

5,370 mg/kg and 99,700 mg/kg, respectively. Lead was detected at a maximum level of 1,100 mg/kg. 

Zinc was detected at a maximum level of 1,020 mg/kg. The range of maximum detections for the 

remaining metals (excluding the essential nutrients) was 0.12 mg/kg’ (selenium) to 522 mg/kg 
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(manganese). Nearly all the maximum levels for these metals were detected at sample location 
/c”, 

PAI-IO-SS-14 (Figure 4-l). Antimony, arsenic, cadmium, chromium, copper, iron, lead, manganese, 

mercury, and zinc exceeded background levels and a screening criterion (Figure 4-l). 

4.13 Comparison of 1995 and 1998.Results . 

Table 4-3 presents a comparison of the 1995 maximum detections to the 1998 maximum detections. Six 

additional and different VOCs were detected in the soil samples collected in 1998 in comparison to the 

1995 results. Carbon disulfide, carbon tetrachloride, and PCE were not detected in the soil’ samples 

collected in 1998. VOC concentrations were generally less than 0.1 mg/kg (excluding acetone, which 

was detected at a maximum level of 0.35 mg/kg in 1998). In general, twice as many VOCs were detected 

in the 1998 soil samples. 

More SVOCs were detected in the 1998 sampling event compared to the 1995 sampling event. Ail SVOC 

concentrations increased in the 1998 samples, with the exception of benzo(b)fluoranthene, 

benzo(g,h,i)perylene, dibenz(a,h)anthracene, and dimethyl phthalate. 

Only two pesticides were detected in 1998: 4,4’-DDE and methoxychlor. No pesticides were detected in 

1995. 

With the exception of aluminum, iron, and zinc, inorganics were generally found at higher concentrations 

in 1998 compared to 1995. 

For evaluation of data, the 1995 sample will be combined with the 1998 sample data. 

4.1.4 April 2001 samblinn results 

Analytical results from 1998 samples collected at surface soil sample locations PAI-lo-SS-08 and PAI-lO- 

SS-12 indicated that elevated levels of PAHs were present at both sampling locations and an estimated 

detection of pentachlorophenol was present at PAI- 0-SS-12. Consequently, the MCRD Parris Island 

partnering team decided to resample, these locations in April 2001 for these parameters to confirm the 

1998 results. A comparison of the 1998 and 2001 samples is presented in Table 4-4. 

At surface soil location PAI-IO-SS-08, the 2001 analytical results denote higher PAH concentrations than 

those detected in 1998. In most cases, the 2001 PAH concentrations were one order of magnitude 

higher than 1998 results and most detected PAHs exceeded ecological screening criteria. Additionallyi 

benz(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, dibenz(a,h)anthracene, indeno(l,2,3- ,/-- 

cd)pyrene, and B(a)P equivalent concentrations exceeded human health screening criterion in the 2001 
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sample. Consequently, the 2001 analytical results at PAI-IO-SS-08 confirm the results of the 1998 

sampling and indicate that potential risks to human health and the environment may be present at this 

location. 

At surface soil location PAI-I 0-SS-12, 10 PAHs were detected in the 2001 sample; however, none of the 

detected ‘concentrations exceeded human health or ecological screening criterion. Bn addition, 

pentachlorophenol was not detected in the 2001 sample. Accordingly, the 2001 analytical results at PAI- 

IO-SS-12 indicate that risks to human health and the environment are not present at this location and do 

not confirm the 1998 results. 

4.1.5 Surface Soil Summary 

The following conclusions and observations can be made from the surface soil data: 

l 

Of the 10 detected VOCs, one (chloroform) was detected above a screening criterion (U.S. EPA 

Region 4 soil ecological screening value). The detected concentrations of chloroform were located at 

surface soil sample locations PAI-IO-SS-11 and PAI-lo-SS-13, located near the inland southern 

debris pile. No general trend is apparent in the spatial distribution of the other detected WCs. 

PAHs were the most frequent type of SVOC detected in surface soil. All PAH exceedences were 

located at one of three surface soil sample locations [PAI-IO-SS-08, PAI-1 0-SS-12, or PI-01 2-03(37)]. 

PAHs are a group of over 100 different chemicals that are formed during the incomplete burning of 

coal, oil and gas, garbage, or other organic substances (ATSDR, 1996) and may be attributable to the 

surface debris piles on the island. 

One other SVOC, pentachlorophenol, was detected once at surface soil location PAI-lo-SS-08 in 

1998. A surface soil sample collected in 2001 at this location did not indicate the presence of 

pentachlorophenol. 

Two pesticides (4,4’-DDE and methoxycior) were detected infrequently in surface soil. Each pesticide 

was detected at only one surface soil location. Only the 4,4’-DDE detection at PAI-IO-SS-14 

exceeded a screening criterion (U.S. EPA Region 4 soil ecological screening values). This location is 

found in the southern portion of the site and may be attributable to the surface debris piles. Site 12 

was once used as farmland and the 4,4’-DDE detection may also be attributable to past pesticide use 

for agricultural purposes. 

. 
I . 
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l Ten inorganic analytes exceeded screening criteria. All but two of the inorganic exceedances were -. 
I_ 

observed at surface soil location PAI-IO-SS-14, which is located within the southern most debris pile 

and indicates that the presence of inorganics at this location is likely related to the surface debris. 

One arsenic and one manganese screening criteria exceedance was located in the northern portion 

of the site. Detected concentrations at these locations are within a factor of two of naturally occurring 

concentrations. 

4.2 GROUNDWATER 

Table 4-5 presents a statistical summary of the 1998 groundwater results (groundwater was not sampled 

in the 1995 event). Figure 4-2 identifies the organics and inorganics that exceeded U.S. EPA human 

health or ecological criteria. The human health criteria consist of the groundwater concentration equal to 

the lower of a IE-06 incremental lifetime cancer risk or a Hazard Quotient equal to 1.0 under the potable 

water use scenario (U.S. EPA Region 3 RBCs). For ecological screening, the U.S. EPA Region 4 

saltwater ecological screening value was used based on the assumption that groundwater would become 

surface water. See Sections 6.0 and 7.0 for a more detailed evaluation. 

VOCs detected in groundwater included acetone, carbon disulfide, chloroform, chloromethane, toluene, 

and trichloroethene. Carbon disulfide was detected in one-half of the 14 samples. The maximum ,h 

concentration of this VOC was 24 ug/L. The other ,VOCs were detected in four or fewer of the samples. 

The maximum concentrations of these VOCs ranged from 0.2 ug/L (toluene) to 650 ug/L (acetone). 

Acetone and chloroform were detected at concentrations that exceeded the human health RBC 

(Figure 4-2). 

Two SVOCs were detected: benzoic acid and di-n-butyl phthalate. Both SVOCs were detected once with 

a maximum level of 1 pg/L and were less than the human health and ecological criteria (Figure 4-Z). 

The following inorganics were detected in the non-filtered groundwater samples collected from Site 12: 

aluminum, arsenic, barium, cadmium, chromium, cobalt, copper, iron, manganese, nickel, selenium, 

thallium, vanadium, and zinc. Essential nutrients like calcium, magnesium, potassium, and sodium were 

also detected. 

The following inorganics were detected in nearly all the samples: arsenic, barium, iron, manganese, and 

vanadium. The other metals were detected in five or fewer samples. Iron was detected at a maximum 

level of 122,000 pg/L. Aluminum was detected at a maximum concentration of 5,140 pg/L. The 

maximum concentration of manganese was 1,530 pg/L. The remaining metals (excluding essential 

nutrients) were detected at maximum levels ranging from 7.1 pg/L (selenium) to 216 pg/L (barium). -. . 
, Thallium exceeded human health criteria at one .location,‘and arsenic, iron, and manganese exceeded 
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human health criteria at several locations (Figure 4-2). No ecological screening criteria were exceeded. 

Detections of iron and manganese are likely attributable to natural sources. 

Filtered results were relatively similar to total results (Table 4-6). In filtered groundwater, the following 

metals were detected: aluminum, arsenic, barium, cadmium, chromium, cobalt, copper, iron, manganese, 

nickel, selenium, vanadium, and zinc. Essential nutrients like calcium, magnesium, potassium, and 

sodium were also detected. 

Arsenic, barium, iron, manganese, and vanadium were detected in nearly all the samples. The remaining 

metals were detected in seven or fewer samples. Iron was detected at a maximum concentration of 

124,000 pg/L. The maximum level of manganese was 1,530 pg/L. The remaining metals (excluding 

essential nutrients) were detected at maximum levels ranging from 2.8 pg/L (copper) to 391 pg/L 

(aluminum). Nickel levels exceeded the ecological screening value at two sample locations (Figure 4-2). 

No other ecological screening criteria were exceeded. 

The following conclusions and observations can be made from groundwater data: 

l In groundwater, two VOCs (acetone and chloroform) were detected ‘at concentrations that exceeded 

human health screening criteria (U.S. EPA Region 3 Tapwater RBCs). No other organic compounds 

detected in groundwater exceeded a human health screening criterion and no organics exceeded an 

ecological screening criterion. Detected concentrations of acetone and chloroform are relatively 

infrequent with minor exceedances. Acetone and chloroform are both extraction solvents commonly 

used by analytical laboratories. 

l In a comparison of unfiltered inorganic groundwater results to human health criteria, detections of four 

inorganics (arsenic, iron, manganese, and thallium) exceeded such criteria. In a comparison of 

filtered groundwater results to U.S. EPA Region 4 surface water ecological screening values 

(assuming groundwater discharges to. surface water), only detections of nickel exceeded such \ 

criteria. However, the following should be noted. 

- Arsenic was detected at concentrations less than MCLs. 

- Iron and manganese are likely attributable to natural sources. 

- Thallium was detected in only one groundwater sample and infrequently throughout other media. 

- Nickel was detected in only three groundwater samples. The maximum detected value was only 

1.2 times above its ecological screening criterion. 
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l No trend regarding the spatial distribution of contaminants in groundwater is apparent. A maximum rc-= 
: 

concentration of one of the detected chemicals can be found in 12 of the 14 monitoring wells. 

4.3 SURFACE WATER 

Table 4-7 presents a statistical summary .of the 1998 surface water results. (Surface water was not 

sampled in the 1995 event.) Figure 4-3 identifies. the organics and inorganics that exceeded background 

and U.S. EPA human health or ecological criteria. The human health criteria consist of the surface water 

concentration equal to the lower of a 1 E-06 incremental lifetime cancer risk or a Hazard Quotient equal to 

1 .O for consumption of surface water and organisms (U.S. EPA water quality standards). The U.S. EPA 

Region 4 salt water screening levels are used for ecological screening. See Sections 6.0 and 7.0 for a 

more detailed evaluation. 

Organic compounds detected in surface water samples included 2-butanone, acetone, bis(2-ethylhexyl) 

phthalate, butylbenzyl phthalate, carbon disulfide, and phenol. Carbon disulfide and butylbenzyl 

phthalate were found in five of 13 total samples, and the other organics were detected in one or two 

samples. Maximum detections ranged from 1 pg/L to 13 pg/L (acetone). Other than bis(2-ethylhexyl) 

phtlialate, no organic compounds exceeded human health or ecological screening values (Figure 4-3). 

The following inorganics were detected in the non-filtered surface water sample collected from Site 12: 

aluminum, arsenic, barium, chromium, iron, manganese, selenium, and vanadium. Essential nutrients 

like calcium, magnesium, potassium, and sodium were also detected. 

In the unfiltered samples, aluminum was detected at a maximum concentration of 12,900 pg/L. Iron was 

detected at a maximum level of 7,890 pg/L. Therange of maximum detections of the other metals was 

9 pg/L (arsenic) to 214 pg/L (manganese). Most metals were detected in nearly all the surface water 

samples, with the exception of selenium, which was detected in only two samples. Detections of arsenic, 

iron, and manganese exceeded human health screening criteria. No ecological screening criteria were 

exceeded. 

Detected filtered metals. results included arsenic, barium, chromium, manganese, thallium, vanadium, and 

zinc. Essential nutrients like calcium, magnesium, potassium, and sodium were also detected. Maximum 

levels of the filtered metals ranged from 7.9 pg/L (arsenic) to 253 pg/L (barium). Thallium was detected at 

one location (PAI-IO-SW-IO) in excess of ecological screening criteria. No human health screening 

criteria were exceeded. 

The following conclusions and observations can be made from surface waterdata: I+---~. 
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l In surface water samples, one SVOC [bis(2-ethylhexyl)phthalate] exceeded a human health 

screening criterion. No other organic compound detected in surface water exceeded a human health 

screening criterion and no organics exceeded an ecological screening criterion. Phthalates are 

common in the environment due to plastic wastes (ATSDR, 1993). 

l In a comparison of unfiltered inorganic surface water results to human health criteria, detections of 

three inorganics (arsenic, iron, and manganese) exceeded such criteria. The maximum concentration 

of these analytes were located in the northern portion of the site, remote from any surface debris pile. 

The maximum detected concentrations of these chemicals are within a factor of four of naturally 

occurring concentrations. 

l In a comparison of filtered surface water results to U.S. EPA Region 4 ecological screening values, 

only detections of thallium exceeded such criteria. The only exceedance of thallium is located in the 

southern portion of the site near the southern debris piles and this detection could be related to the 

debris piles. 

4.4 SEDIMENT 

4.4.1 1995 Results 

Table 4-8 presents a statistical summary of the 1995 sediment ‘results. These samples [PI-012-Ol(35) 

and PI-012-02(36)] are also referred to as the sediment waste samples because they were collected 

within a waste pile area. Figure 4-4 identifies the organics and inorganics that exceeded background 

levels and U.S. EPA human health or ecological criteria. The human health criteria consist of the soil 

concentration equal to the lower of a 1 E-06 incremental lifetime cancer risk or a Hazard Quotient equal to 

1 .O under the residential use scenario (U.S. EPA Region 3 RBCs) assuming that the .sediment is the 

same as surface soils. The ecological criteria consist of the U.S. EPA Region 4 screening values. See 

Sections 6.0 and 7.0 for a more detailed evaluation. 

No VOCs were detected in the two sediment waste samples. 

Three phthalates were the only SVOCs detected in the sediment waste samples. Bis(2-ethylhexyl) 

phthalate and di-n-octyl phthalate were detected in sample PI-O12-Ol(35) and diethyl phthalate was 

detected in sample PI-012-02(36). As shown in Figure 4-4, bis(2-ethylhexyi) phthalate, at a concentration 

of 10 mg/kg, and di-n-octyl phthalate, at a concentration of 0.9 mg/kg, exceeded. the-ecological screening 

level. 
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Six pesticides were detected in the two sediment waste samples. 4.4’-DDE was detected in both samples .-- 
-” 

and 4,4’-DDT, Aroclor 1254, dieldrin, endrin, and alpha-BHC were detected in just one sample. Detected 

concentrations of all pesticides except alpha-BHC exceeded ecological screening values. The detection 

of Aroclor 1254 also exceeded its human health screening criterion. 

The following inorganics were detected ,in the sediment waste samples: aluminum, antimony, arsenic, 

barium, cadmium, chromium, cobalt, copper, iron, lead, manganese, nickel, selenium, silver, vanadium, 

and zinc. Essential nutrients like calcium, magnesium, potassium, and sodium were also detected. 

Concentrations of aluminum, magnesium, potassium, sodium, and vanadium were within background 

levels. Antimony, arsenic, cadmium, chromium, copper, iron, lead, nickel, silver, and zinc were detected 

at levels exceeding human health RBCs and/or ecological screening values (Figure 4-4). 

4.4.2 1998-99 Results 

Table 4-9 presents a statistical summary of the 1998-99 sediment TCLITAL analytical results. Table 4-10 

presents the results of sediment grain size and TOC analysis. Figure 4-5 identifies the organics and 

inorganics that exceeded background levels and/or U.S. EPA human health or ecological criteria. The 

human health criteria consist of the soil concentration equal to the lower of a IE-06 incremental lifetime - 

cancer risk or a Hazard Quotient equal to 1.0 under the residential use scenario (U.S. EPA Region 3 

RBCs), assuming that the sediment is the same as surface soils. The ecological criteria consist of the 

U.S. EPA Region 4 screening values. See Sections 6.0 and 7.0 for a more detailed evaluation. 

VOCs detected in sediment at Site 12 included the following: 2;butanone, 2-hexanone, 4-methyl-2- 

pentanone, acetone, carbon disulfide, toluene, and xylenes (total). The detected SVOCs included two 

phthalates [bis(2-ethylhexyl) phthalate and di-n-octyl phthalate],, nine PAHs [acenaphthene, 

benz(a)anthracene, benzo(a)pyrene, benzo( b)fluoranthene, benzo(k)fluoranthene, chrysene, 

fluoranthene, i’ndeno(l,2,3-cd)pyrene, and pyrene], and peritachlorophenol. Pesticides were detected in 

sediment and included 4,4’-DDT, alpha-chlordane, gamma-chlordane, and methoxychlor. 

Carbon ,disulfide was detected in 13 of the 16 samples at a maximum concentration of 0.031 mg/kg. 

Acetone and toluene were detected in one-half of the samples at maximum levels of 0.39 mg/kg and 

0.023 mg/kg, respectively, The remaining VOCs were detected in six or fewer samples at maximum 

concentrations ranging from 0.0023 mg/kg (xylenes) to 0.0537 mglkg (4-methyl-2-pentanone). As shown 

in Figure 4-5, no VOCs exceeded human health RBCs or ecological screening values. 

Most of the SVOCs were detected in one or two samples, with the exception of benzo(a)pyrene, which Y-Y 

was detected in seven out of 16 samples, and bis(?-ethyfhexyl) phthalate, which was detected in one-half 
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of the samples. Maximum concentrations ranged from 0.018 mg/kg [benz(a)anthracene and 

benzo(k)fluoranthene] to 0.44 mg/kg [bis(2-ethylhexyl) phthalate]. Acenaphthene, benzo(b)fluoranthene, 

and bis(2-ethylhexyl) phthalate were detected at concentrations exceeding ecological screening criteria 

(Figure 4-5). 

Pesticides were detected in just one sample, PAI-lo-SD-14 -(see Figure 4-5). The maximum 

concentrations ranged from 0.012 mglkg (alpha-chlordane) to 0.68 mg/kg (methoxychlor). 4,4’-DDT, 

alpha-chlordane, and gamma-chlordane were detected at levels ttiat exceeded ecological screening 

criteria (Figure 4-5). 

The following inorganics were detected in the sediment at Site 12: aluminum, antimony,. arsenic, barium, 

beryllium, cadmium, chromium, cobalt, copper, iron, lead, manganese, mercury, nickel, selenium, 

thallium, vanadium, and zinc. Essential nutrients like calcium, magnesium, potassium, and sodium were 

also detected. 

The following metals were detected in most of the samples (11 or more out of 18 samples): aluminum, 

arsenic, barium, beryllium, chromium, iron, lead, nickel, manganese, vanadium, and zinc. Cobalt, copper, 

and mercury were detected in seven to 10 samples. Antimony, cadmium, selenium, and thallium were 

detected in three or fewer samples. Aluminum was detected at a maximum concentration of 

52,700 mg/kg. The maximum level of iron was 43,100 mg/kg. The range of maximum detections for the 

other metals was 0.1 mglkg (selenium) to 60,800 mg/kg (sodium). Sodium and thallium were the only 

inorganics that did not exceed the background concentration. Antimony, arsenic, cadmium, chromium, 

copper, iron, lead, mercury, nickel, and zinc were detected at levels exceeding screening criteria 

(Figure 4-5). 

4.4.3 Comparison of 1995 and 1998 to 1999 Sediment Results 

Table 4-l 1 presents a comparison of the 1995 maximum detections to the 1998 to 1999 maximum 

detections. Although no VOCs were detected ‘in 1995, seven VOCs were detected in 1998 to 1999. 

Detected concentrations of VOCs were less than 0.1 mg/kg, with the exception of acetone, which was 

detected at a maximum level of 0.39 mglkg. 

More SVOCs were detected in the 1998 to1999 sampling event than in the 1995 sampling event. Most 

SVOC concentrations increased in the 1998 to 1999 samples, with the exception of bis(2-ethylhexyl) 

phthalate, di-n-octyl phthalate, and diethyl phthalate. 

Fewer pesticides and PCBs were detected in the 1998 to 1999 samples. The following compounds were 

detected in the 1995 samples but were not detected in the 1998 soil samples: 4,4’-DDE, alpha-BHC, 
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Aroclor 1254, dieldrin, and endrin. Three pesticides were detected in 1998 to 1999 that were not ---. 

detected in 1995: alpha chlordane, gamma chlordane, and methoxychlor. 

Inorganic concentrations both increased and decreased, between the two sampling events. The following 

inorganics increased: aluminum, beryllium, magnesium, mercury, nickel, potassium, selenjum, sodium, 

thallium, and vanadium. The following inorganics were detected .in 1998 to 1999, but not in 1995: 

beryllium, mercury, and thallium. For risk assessment purposes, the sediment and sediment waste 

samples will be addressed separately. 

4.4.4 Sediment Summary 

The following conclusions and observations can be made from sediment data: 

l 

. 

0 

PAHs were detected infrequently in sediment; however, two PAHs [acenaphthene and 

benzo(b)fluoranthene] were detected in the southern portion of the island at concentrations above 

screening criterion. PAHs are a group of over 100 different chemicals that are formed during- the 

incomplete burning of coal, oil and gas, garbage, or other organic substances (ATSDR, 1996) and 

may be attributable to the surface debris piles on the island. 

Bis(2-ethyhexyl)phthalate] was detected more frequently (8/18 sediment samples and l/2 sediment 

waste samples). These concentrations exceeded ecological screening criterion in five samples. 

Phthalates are common in the environment due to plastic wastes (ATSDR, 1993). 

Five pesticides (4,4’-DDE, 4,4’-DDT, alpha-chloradane, gamma-chlordane, and dieldrin) and one 

PCB (Aroclor-1254) exceeded ecological screening criteria (U.S. EPA Region 4 screening values). 

The exceedances were localized to the southern portion of the site and may be attributable to the 

surface debris piles. The pesticide detections may also be attributable to past pesticide use for 

agricultural purposes at the site. 

Ten inorganics (antimony, arsenic, cadmium, chromium, copper, lead, mercury, nickel, silver, and 

zinc) exceeded their ecological screening criteria and background concentration and three inorganics 

(arsenic, iron, and lead) exceeded a human health screening.criteria and background concentration. 

All of the exceedances were localized to the southern portion of the site and are likely attributable to 

the southern surface debris piles. 

-7, 

080001/P 4-12 CT0 0053 
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TABLE 4-I 

SUMMARY OF DETECTED BACKGROUND CONCENTRATIONS 
SITE 12/SWMU 10 -JERICHO ISLAND DISPOSAL AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

I I I Surface Water I Surface Water 

jioluene 5.7 9.7 N/A co.5 to 4 1 
Xylenes ~4 to ~8 <7 to cl8 \ NIA 1 
Bis(2-ethylhexyl) phthalate a40 to <390 421 N/A 45 
Flunrene 646 cl n to <I 7l-m N/A <l-l 74 tn c5 . .--. -..- 
Indeno(l,2,3-cd)pyrene 
Beta-BHC 

lnorganics 
Aluminum 
Arsenic 

- .- 
<43 to <370 
4.8 to c8.9 

(mglkg) 
7270 
1.4 

7.1 
(mglkg) 
24200 

12 

N/A co.024 to co.05 
(pg/l) Wl) 

<22 to c99.4 3100 
4.3 5.1 

IBarium ! 24 ! 28 256 !- 38 

iron 
1 ead 

lagnesium 
3nganese 
3rcurv 

0.098 0.41 <I .6 to<1 8 4.6 to cl8 
9.5 50 15 18 

Zinc 9.7 45 66 11 

Background concentration is calculated as 2 times the average background concentration. 
For chemrcals in which at least one detection was noted, the average was calculated using one half the detection limit for non-detected chemicals. 
Blank: indicates that the chemical was not detected in any sample, and therefbre an average could not be calculated. 
Chemicals not detected in the background data set were not presented in this table. They include antimony, silver. and most organic compounds. 
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TABLE 4-2 

STATISTICAL SUMMARY OF SURFACE SOIL RESULTS 
SITE 1USWMU 10 -JERICHO ISLAND DISPOSAL AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 
PAGE 1 OF 2 

Ecological >“. 
MAXIMUM 

1 FREQUENCY RANGE OF LOCATION OF AVERAGE BACK- Human Health 

PARAMETER OF DETECT. POS. HITS MAXIMUM ALL GROUND Screening Criteria (‘I Screening Criteria “’ 1 > BACKGROUND 1 

VOCs (mglkg) 
2-Hexanone l/16 0.0085 PALIO-SS-09-01 0.0612 NA 3;lOO NA NA 
4-Methyl-2-pentanone 6116 0.0038 - 0.026 PALIO-SS-09-01 0.0631 NA 6,300 NA NA 
Acetone 4115 0.023 - 0.35 PAI-IO-SS-11-01 0.1233 NA 7,800 NA. NA 
Carbon Disulfide l/16 0.006 PI-012-03(37) 0.0365 NA 7,800 NA NA 
Carbon Tetrachloride l/l6 0.008 PI-012-03(37) 0.0365 NA 4.9 1,000 NA 
Chloroform 2/16 0.0018-0.0075 --____________- PALlo-SS-11-01 0.0368 ‘NA 100 , 0.001 NA 
l-hh.,-,C-.7O+hl”.r n nnai - n n17 PACIO-SS-11-01 0.0375 NA 49 NA NA 

0.0362 NA 12 0.01 NA I .,<,""I ,,",""I..~.." I ., .- _.__. , 'l-012-03(37) 
Toluene I 9/16 1 0.0013-0.0039 1 PAI-lo-SS-1%OlA 0.0367 NA 16.000 0.05 NA 

SEMIVOLATILES (mg/kg) 
2-Methylnaphthalene 1116 0.6 PAI-IO-SS-12-01-D 0.203 NA 1,600 0.1 a NA 
Acenaphthene 1116 0.44 PAI-IO-SS-12-01-D 0.198 NA 4,700 

PAI-IO-SS-12-01-D 0.203 NA 2,300d 
20 b NA 

Acenaphthylene 1116 , 0.58 0.1 NA 
Anthracene l/16 0.024 PAI-lo-SS-08-01 0.180 NA 23.000 0.1 NA 

* Benzo(a)anthracene 3116 0.041'- 0.14 PAI-lo-SS-08-01 0.168 NA 0.87 0.1 NA 
Benzo(a)pyrene 3116 0.032 - 0.12 PAClo-SS-08-01 0.167 NA 0.007 0.1 a NA 
Benro(b)fluoranthene 3116 0.033-0.13 PI-012-03(37) 0.172 NA 0.87 0.1 a NA 
Benzo(g,h,i)perytene 2116 0.05- 0.055 PI-012-03(37) 0.172 NA 2.300d 0.1 a NA 
Benro(k)fluoranthene 2/16 0.034 - 0.11 PALIO-SS-08-01 0.177 NA 8.7 0.1 NA 
Bis(2-Ethylhexyt)phthalate 9116 0.03 -0.48 PAI-lo-SS-07-01 0.141 NA 46 NA a NA 
Chrysene 3/16 0.047 - 0.16 PALIO-SS-08-01 0.171 NA 87 0.1 a NA 
Dibenzo(a.h)anthracene l/16 0.034 PI-012-03(37) 0.178 NA 0.087 0.1 NA 
Dimethyt Phthalate 1116 0.18 PI-012-03(37) 0.188 NA 780,000 200 NA 
Fluoranthene 3116 0.041 -0.28 PAI-IO-SS-08-01 0.180 NA 3,100 0.1 NA 

b Fluorene 1116 0.22 PAClo-SS-12-01-D 0.192 NA 3,100 0.1 NA 
a Indeno(l,2,3-cd)pyrene 2/11 0.064-0.069 PAI-lo-SS-08-01 0.169 NA 0.87 0.1 NA 

Naphthalene 1116 2.7 PAI-IO-SS-12-01-D 0.269 NA 1,600 0.1 NA 
Pentachlorophenol 1116 0.24 PAI-lo-SS-12-01-D 0.381 NA 5.3 0.002 NA 
Phenanthrene 2116 0.069-0.14 PALlo-SS-08-01 0.181 NA 2,300d 0.1 NA 
Pyrene 4116 0.024- 0.23 PAI-lo-SS-08-01 0.166 NA 2.300 0.1 NA 

PESTlClDESlPCBs (mglkg) 

4,4’-DDE I 1116 I 0.043 1 PAt-IO-SS-14-01 1 0.004 1 NA 1 1.9 I I NA 
Methoxychlor 1116 0.07 '1 PAI-lo-SS-13-01 1 

0.0025 
0.013 1 NA 1 390 0.1 1 NA I 

INORGANICS (mglkg) 
Aluminum 16116 822-5370 PAI-lo-SS-14-01 3399 7270 78,000 50 No 
Antimony 1116 8 PAI-lo-SS-14-01 1.376 NA 31 3.5 Yes 
Arsenic 16116 0.24- 50.8 PAI-IO-SS-14-01 3.87 1.44 0.43 10 Yes 
Barium 12116 7- 76.4 PAI-lo-SS-14-01 13.2 23.6 5,500 165 Yes 
Beryllium 5/16 0.08 - 0.18 PAClO-SS-12-01 0.078 0.095 . 160 1.1 Yes 



f 
G 

TABLE 4-2 

STATISTICAL SUMMARY OF SURFACE SOIL RESULTS 
SITE 12IS.WMU 10 -JERICHO ISLAND DISPOSAL AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 
PAGE 2 OF 2 

PARAMETER 
P..rl-*..- 

FREQUENCY RANGE OF LOCATION OF AVERAGE BACK- Human Health MAXIMUM Ecological 
OF DETECT. POS. HITS MAXIMUM ALL 

I I ,;. 1^ _‘i-14-01 GROUND Screening Criteria (‘) Screening Criteria (*I s BACKGROUND 
0.294 NA 39 1.6 Yes 

SS-14-01 308 766 NA NA Yes -- -. 
00 e 111” Y-E 

I .“” 

, “.JcJJ I 4,dO I -2-O Yes 
I 157 I 

I 
? inn 40 Yes I 

200 Yes 
12.5 400 ’ 50 Yes 

I NA NA Yes 
1,600 100 Yes 

Yes ^ ^^^ 
-. -. . -. . V, .” , I n 0.285 390 OTI 

Sodium 
No 

7116 - --- , 27.1 --IO700 PA '-14-uI ,I-IO-ss 1 1 -. 241 NA 
m 

NA 
Vanadium 

Yes 
16116 1.7 - 9.3 <PA. I” “d-14-01 1 4.52 9.50 550 2.0 

Zinc 
No 

9116 4.1 - 1020 PAI-lo-SS-14-01 1 72.4 9.70 23,000 50 
MISCELLANEOUS PARAMETERS 

Yes 

Ph I 10110 1 4.3-7.7 1 PAI-lo-SS-02-01 1 5.43 1 NA NA NA Total Organic 1 1 1 I Carbon I NA 10/10 0.41 - 0.96 PAI-IO-SS-07-01 1 0.7 1 
NA 

1 I 
NA NA NA 

k 0.1 
30 

7 

I 

Associated Samples: 
PAI-IO-SS-01-01 PAI-lo-SS-05-01 PAI-IO-SS-09-01 PAI-10.SS-13-01 

PAI-IO-SS-02.01 PAI-IO-SS-06-01 PAI-10~SS-IO-01 PAI-10SS-14.01 

PALIO-SS-03-01 PAI-IO-SS-07.01 PAL10&S-II-01 PAI-IO-SS-15.OIA 

PAI-lOSS-04-01 PAI-lo-SS-08-01 PACIO-SS-12-01 PI-01s03(37) 

1. US. EPA Region 3 Soil Residential RBCs (April 13,200O). 
2. U.S. EPA Region 4 Ecological Screening Levels. 
a Benzo(a)pyrene was used as a surrogate for high molecular weight PAH compounds when an ESV was not available. 

. b Naphthalene was used as a surrogate for low molecular weight PAH compounds when an ESV was not available. 
C ESV for t,otal chromium. Hexavalent chromium not detected. 
d Value for pyrene. 

; 
Value for trivalent chromium, hexavalent chromium was not detected in surface soil. 
OSWER screening level. 

9 Value for mercuric chloride. 

2 
0 NA = Not Applicable. 

.8 
Bold values indicate that the screening level has been exceeded. If a background ValUe is greater than a screening level that has been exceeded, the background value isalso bolded, 

y: 
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TABLE 4-3 

COMPARISON OF 1995 AND 1998 SOIL RESULTS 
SITE 121SWMU 10 - JERICHO ISLAND DISPOSAL AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 
PAGElOF2 

I I 1995 (I’ 1998 (‘)’ 1 Change 1 Background 
.I PARAMETER 1 Maximum 1 Maximum 1 (+/-I I Level I . . ___~ _._. - _ -. - 

Volatiles (mglkg) 
2-Hexanone 
4-MefhvI-3-ncmtannne 

I \ , 

I ND I 0.0085 I + I NA 
ND 0.026 + NA .- I--’ *.-* ‘-’ .- I -- I 

It! I ND I 0.35 ! + ! NA I 
I 0.006 I ND I - I NA I 
I 

-.__- 
I 

I l-l m-M I tin I I NA 

Bis(2-ethylhexyl)phthalate 
Chrysene 
Dibenzcdn hkmthracnne ,\- ,.., - . . . . . . - --..- 

Anhthalato 

ND I 0.48 + NA 
0.062 0.16 + NA 
0.034 I ND NA 

Dimeth) By. I., .“.U.I 
Fluoranthene 
Fluorene 
Indeno(l,2,3-cd)pyrene 
Naphthalene 
Pentachlorophenol 
Phenanthrene 
r-3. SC..._m 

I 
-.--. 

I n 180 I ND I I NA I . . .-.. . _- . . . 1 
0.041 0.28 + NA 

ND 0.22 + NA 
0.064 0.069 + NA 

ND 1.435 + NA 
ND 0.24 + NA 
ND 0.14 + NA 

n nAQ n 32 .A. hlA 

PesticideslPCBs (mglkg) 
4,4’-DDE 
Methoxychlor 
lnorganics (mglkg) 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 

Chromium 

I ND I 0.043 I + I NA 
ND 0.07 + NA I 

4,160 5,370 7270 
ND 8 + NA 

0.78 50.8 + 1.4366 
12.3 76.40 + - 23.6334 
ND 0.17 + 0.095 

0.06 3.2 + NA 
155 2,780 + 766.3334 ,,’ 

8.2 * 18.10 + 6.2334 I 

080001 IP 4-16 CT0 0053 
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TABLE 4-3 
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OCTOBER 2001 

COMPARISON OF 1995 AND 1998 SOIL RESULTS 
SITE 12ISWMU IO - JERICHO ISLAND DISPOSAL AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 
PAGE 2 OF 2 

Cobalt 
CoDDer 

I 1995 (" I 1998 (I' I Chanae 1 Background 1 
PARAMETER Maximum 

0.47 
33 

Maximum 
6.60 
18Q 

“- 
(+/-) 

+ 
.L 

Level 
0.3634 
1 518A --l-r-- -.- I”” ..- .- . 

Iron 2,940 99,700 3920 
Lead 31.7 1,100 + 12.5334 
‘Magnesium 220 3,240 + 515 
Manganese 21 .l 522 + 128.5 
Mercury 0.091 0.89 + 0.11 
Nickel 1.5 26.50 + 1.8 
Potassium 137 640. ‘+ 312.6666 
Selenium ND 0.12 + 0.285 
Sodium ND 10,700 + 240.8166 
Vanadium 3.8 9.30 + 9.5 
Zinc A.7 1 n7l-l 9.70 

NA = Not applicable or available. 

1 Average values used for those samples where a duplicate sample was collected. 

080001/p 
CT0 0053 



TABLE 4-4 

COMPARISON OF PAI-IO-SS-08 AND PAI-IO-SS-12 1998 AND 2001 RESULTS 
SITE IPlSWMU 10 -JERICHO ISLAND DISPOSAL AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAt-10~SS-12-01 I PAI-IO-SS-12-01-D 1 PAI-IO-SS-12-02 ] Human 

Parameter 1998 I. 

2-METHYLNAPHTHALENE ---T-a 
ACENAPHTHENE ND I 
ACENAPHTHYLENE ND 
BENZC.. . _. .-. I 

BENZ< 
BENZO(By 

riteria I” Screenin Criteria I*’ 
xl 

0.Y _,. -- 

NE I ND ND 27 87.000 .I” 
VTHENE ND ND 39 3.100.000 100 

UE ND FLUOREI 

PHENANTHRENE 
PYRENE 

LL I 0,” I”” I 
ND 1.600.000 . 100 
ND ! 5.300 2 

100,OOO’b’ 100 

ND ).OOO 1M) 
_a . . . 

ND ND 16 J 2,: 
, ND 40 . 2.3Ot 

47 434’“’ I NH 

203 NA 1,000 I 

1. U.S. EPA Region 3 Soil Residential RBCs (April 13, 2060). 
2. U.S. EPA Region 4 Ecological Screening Levels. 
a Benzo(a)pyrene was used as a surrogate for high molecular weight PAH compounds when an ESV was not availabte 
b Naphthatene was used as a surrogate for tow molecular weight PAH compounds when an ESV was not avaitable. 
C Value for pyrene. 
d Value derived via methodology provided in Appendix G. 
e Seven times the Region 9 PRG for benzo(a)pyrene. 
Blacked cells indicate that a criterion has been exceeded. 
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TABLE 4-6 

STATIsmAL SUMMARY 0~ FILTERED GROUNDWATER mwTs 

SITE IZISWMU 10 - JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Frequency of Range of Range of Location of Maximum Average Back- Human Health Ecological 

Parameter Detection Positive Detects Nondetects Positive Detect All ground Screening Criteria (‘I Screening Criteria ‘2) 

‘L) 
--- ^^. ^^ -F 1 67.4 1 NA NA NA 

.^ ^ 
IO.6 

I .I 
I NA 36 

147 4 NA NA 

25----- tll.I’m nA NA NA 
2 !.52 NA NA 9.3 

9.13 NA NA 103 

3.50 NA NA NA , . ’ ^^ 
1.41 NA -4.- 
-9*,.,-s 4, -I- 4 T .,A 

Cn 
1 3L/UlL 

:; 1 
NA NA NA 

615 NA NA NA 
I- I 1 “ll hlA hlA RR 

4 3114 4.03 - Y.8 4:4 ml- I u-kwv-uo-u I-r l J.-f” 
13113 4360-371000 NA PAI-1 0-GW-13-01 -F 1 148768 
1114 .25.8 '0.7 - 17.5 PAI-IO-GW-12-01-F 1 4.15 

13133 146000-8640000 NA PAI-IO-GW-14-01-F 1 c-,r\.lAl-4 ( 

t 
1”r-t i.r t 

1. 
-ri 

12114 2.7 - 11.7 
7114 5.9 - 81.6 

F\ji 
I\#? I”/? 
NA 71 

SY44 I34 NA NA NA 
II-l- 1 6.52 NA NA NA 
11-F I 3n 6 NA NA 86 

2.6 PAI-IO-GW-14-U” ,- ’ 
5.3 -20.2 PAI-IO-GW-06-0, . , -v.v . . . . 

Associated Samples: 
PAI-IO-GW-01-01-F PAI-lo-GW-05-01-F PAI-IO-GW-09-01-F PAI-IO-GW-13-01-F 

PALIO-GW-02-01-F PALIO-GW-06-01-F PAI-IO-GW-10-01-F PAI-lo-GW-14-01-F 

PAI-IO-GW-03-01-F PAI-IO-GW-07-01-F PAI-IO;GW-11-01-F 

PAI-IO-GW-04-01-F PAI-IO-GW-08-01-F PAI-IO-GW-12-01-F 

. 1. U.S. EPA Region 3 Tapwater RBCs (April 13,2000). Total inorganic results are screened against human health criteria (See Table 4-4). 

2. U.S. EPA Region 4 Ecological Screening Levels (saltwater). 

NA = Not applicable. 
Bold values indicate the screening level has been exceeded. 

J 

? 
0 
0 
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TABLE 4-7 

STATISTICAL SUMMARY OF TOTAL SURFACE WATER RESULTS 

SITE IZISWMU 10 -JERICHO ISLAND DISPOSAL AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

2-f3ulanona I 2l2 I 2.1 - 2.6 Acetow 1 ’ PAI-lo-SW-03-00 1 2.35 1 NA I I.901 
,- I 

.,.a 
ll.3 I 

1.3 
C&O PAI-IO-SW-13-00 P4i-l 

n Disulfide 5113 0.;". 1 
I 1 7.70 1 NA 

Semivolatiles (uglt PAI-lo-SW-02-00 

J 
1 0.477 I NA 

Bis(B-Ethylhexyl)pl hthalate I 203 I 
Butylbsnzyl Phlhalat, I 

l-10.25 If ‘AI-lo-SW-OB-00-AVC 
m 

I 
Zl4.a .I, 1.J I 

. m I-L I 

Phend 
, PAI- 

1113 7 PAI-I( 
lnorganics (ug/L) - Unfiltered 

1 

Aluminum I 13113 I 499- 12900 1 PAI-lo-SW&+00 Arsenic 2692 
13113 

I I 3113 
2.4-g I 

1 
PAI-lo-SW-O%00 I I 

1 
5.41 5.13 I 

37.000!, 
n nra 

Calciw 
Chrom 
Iron 

Magnesium 

Manganese 
Dn+~.ril*m 

UrlrlllYlll 
Sodium 

Vanadium 

I 
--. . l =‘49 ’ -78000-374000 PAI-lo-SW-03-00 338500 637000 

.“, .” 9.5 32.1 - PAI-IO-SW-04-00 I 17.4 22.5 
13113 292-7890 PAI-lo-SW-0400 1683 2091 13113 726000-1120000 

PAI-lo-SW-03-00 

I 
997615 

13113 30.3 -214 PAI-lo-SW-05-00 191866 - 139 .n,an 53 
-'%OOO-406000 PAI-lo-SW-03-00 362154 ^̂ - 

I L/l8 I 14.675 18 - PAI-lo-SW-11.00 6.16 

13113 16570000 - 10200000 PAI-lo-SW-03-00 

I 
8493462 . 

WI3 I 13.4-33.9 PAI-IO-SW-04 
lnorganics (w/L) -Filtered 
Arsenic 
Barium 

I 
Calcium 

Chromium 
Magnesium 

. . . . 1 I.,7 -00 18.0 1 1 I ..- 18.2 
260 (a) I NA YES 

I 13113 I 2.2 - 7.9 1 Dd’~‘n ='Y-O3-00-F f 5117 I A30 13113 1 NA 17.3-253 1 1 
i.0 I 

I 36 I YES 
NA NA NO . . 13113 

13113 
13113 

PAI-IO-SW-12-00-F I -‘-- 
7.. 

131.41 I 2% 
248000 383000 

- 
PAI-lo-SW-03-00-F 1 I 340643 I 65oh.u 

8 22.8 - 1 PAI-lo-SW-06-00-F 
743000- l,,@J@l I I 

f .., . 14.87 1 20.0 1 I I ..- 
NA I 103 I YES I 

Associated Samples: 
PAClO-SW-01 PAI-lo-SW-05 PAI-lo-SW-09 PAI-lo-SW-13 
PAClO-SW-02 PAClO-SW-06 PAI-lo-SW-10 PAI-IO-SW-14 
PAI-lOSW-03 PAI-lo-SW-07 PAI-IO-SW-11 
IPAI-1 O-SW-04 PAI-IO-SW-08 PAI-lo-SW-12 

1. 

2. 

Critena as published in FR 63:68354-68364 unless otherwise noted. For Inorganics. unfiltered results are screened against human he& criteria, 

U.S. EPA Region 4 Ecological Screening Levels (saltwater). For inorganics. filtered results are screened against ecological criteria, 

a. 

0. 

Water quality criteria not available EPA Region Ill RBC for tap water ingestion used (Cancer benchmark value = lE-6. HI = 1 .O). 

Value !o: Irivalen: chromium; hekavalent chromiiim tis not delecled in surface water. 

NA = Nol applicable. 

Bold values indicate that the screening level has been exceeded. -If a background value is greater than a screening level that has been sxcsa&f, the backgrour,,j va(ue is alsO bold& 
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STATISTICAL SUMMARY OF SEDIMENT WASTE RESULTS, 1995 
SITE 121SWMU 10 -JERICHO ISLAND DISPOSAL AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Frequency Range of Location of Average of Background Human Health Ecological Maximum 

of Positive Maximum Positive All Screening Criteria “I Screening Criteria I*’ > Background 

Parameter Detection Results Result Results 

Semivolatile Organics (mglkg) 
IBis(2-Ethylhexyl)phthalate 1 II2 I IO 1 p,-,*-o,(3!j),P,qm .--’ ’ - ^̂  ’ *‘I ’ a= I n r.s(4 I MA I 

Di-n-octyl phthalate 

Dieth Phthalate 
~;;!&eslPCBs (mglkg) 

4,9-Y” I 

Aroclor-1254 
Dieldrln 
Endrin 
alpha-BHC 

lnorganics (mglkg) 
Aluminum 

Antimony 
Arsenic 
Barium 

291(35) S.ZU NH ‘w I v. Z”L I . ., . 

0.9 1 PI-IZ-01(35)/PI-OlZ-Ol(35) 0.605 NA 1600 o.w2’*’ I NA 
0.029 1 PI-12-02(36)/Pl-OIZ-OZ(36) 0.515 NA 63000 I 0.18Zia’ NA 

0.096 - 0.52 1 PI-IZ-01(35)/PI-012-01(35) 0.308 NA 1.9 0.00207 NA 
n r-l?R I PI-12-02(36)/P&OIZ-OZ(36) 0.038 NA 1.9 0.00119 NA 

9-nlr?s\i~t-n12-01(35) 12.0 NA 0.32 0.0216 NA 

- _- , Z-02(36) 
0.006 NA 0.04 0.00002 NA . 

2-01(35)/Pl-012-01(35) 0.602 NA 23 0.00002 NA 
2-02(36)/PLOl2-OZ(36) 0.013 NA 0.1 NA NA 

.I I 1.1-- 

112 24 PI-12 ” .\.,“,,. . - . 
111 0.0062 PI-1?-021361/PI-01 
112 1.2 PI-l 
112 0.0031 PI-l 

212 9580 - 11760 I PI-1 
2l2 3.3-9.4 I PI-l 
2l2 **- 4-Y ’ P-s ’ 
212 

I ^,.. 

5) [ 6.35 1 NA i 31 I z I Ita - _- -. ,.. “CC I & “L\Y”r. . - . . --\-. 
w.0 - *v. I r-r-,2-02(36)/PI-012-02(36) 45.2 12.2 0.43 r.14 IL.2 
66.8 - 73.2 PI-12-01(35)/Pl-O12-Ol(35) 70.0 28.0 550 NA YES 

1.8 -4.7 PI-12-02(36)/PI-Ol2-02(36) 3.25 0.270 39 0.676 YES 

*cnn CC7A o’-‘2-02(36)!PI-O12-02(36) 5635 4002 NA NA YES 
2-02(36)/Pl-012-02(36) 78.4 35.2 3 7nnnn rb) 52.3 YES 

L., r,- ,2-02(36)/Pl-012-02(36) 15.5 2.63 -Pl”” I I., I I YES 

- 439 PI-12-02(36)/Pl-Ol2-02(36) lrrn (A ’ Qrnn I lR.7 I YES ,o 
L143”” L143” I.,, .ES IO - 307000 PC12-02(36)/Pl-OIZ-02(36) 

. -pi-l 
> 

589 - 2930 1760 20.6 Arm I.-\ ..“Y \.,, I Rn 7 YES t --.- 

3990 - 6220 PI-12-02(36)/Pl-OIZ-OZ(36) 5105 6437 LIA ,“I? I I._ I .10 I hl* I h 

’ 480 PI-IZ-02(36)/PI-O12-02(36) 889 186 4 cl-m I NA I YES 
.^ ^ . . an nor-r\,n, n,q nc),~c\ CA ‘) FOF ES 

I ““V I .., . 

JO.9 , r,- ,LY‘,.myrI-V tr-“L,.J”, , “V-L I u..J.J I 1600 I 15.9 I VI 
. -. .^ ^^,^^.,-. n.,.nnr.T,n\ I In‘- I -.,-an I “‘4 NA NO 

n I NA I -YES 
70 - 2210 , p,-)Z-lJiZ(Jb,It?-” IL-UL,JO, ,0)4” JlJ” I., 

86 _ 1.2 I PI-12-01(35)/PI-012-Ol(35) 1.03 NA 39” I PI-l IZ-01(35)/Pl-012-01(35) 1.15 NA 390 I 0.733 I YES 

EL”” , lx-, , ,m l2-01(35)/PI-OIZ-Ol(35) 10035 ‘n”n MI NA NO 

14.9 I PI-IZ-02(36)/Pl-012-02(36) 36.3 NO 

520 I PI-l2-02(36)/PI-OIZ-OZ(36) 1136 

, 1G1I” , . ., 1 I 

1 49.6 1 550 I NA I. ._- 
I -45.0 I 23000 124 YES I 

Associated Samples: 
PI-012-Oi(~)/PAI-IO-SDW-01 
PI-012-02(36)/PAI-lo-SDW-02 

1 U.S. EPA Region 3 Soil Residential RBCs (April 13, 2000). 

2 U.S. EPA Region 4 Ecological Screening LeVelS. 

a Bis(2-ethyihexyl)phthalate was used as a surrogate for Other phthalates. 
b Value for hexavalent chromium. 
c OSWER screening level. 

NA = Not applicable. 
Bolded cells indicate that the screening level has been exceeded. If a background value is greater than a Screening level that has been exceeded, the background value is atS0 bolded 
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TABLE 4-9 

STATISTICAL SUMMARY OF 1998.1999 SEDIMENT RESULTS 

SITE 12lSWMU IO-JERICHO ISLAND 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 1 OF 2 

I PARAMETER 
.,A. m-a. -^ . ,. . ““LA I LCD ,mgrrg, 
2-Bulano-- 

2-Hexanc - 

4-Methyl-2-pentanone 

““.““I, “.‘.“,.,“I 

SEMlVtll A 

FREQUENCY 

OF DETECT. 
RANGE OF 

POS. HITS 
LOCATION OF 

MAXIMUM 

AVERAGE BACK- Human Health Ecological MAVIM, IM I 

ALL GROUND Screening Criteria I” Screening Criteria “I : 

r 
s. Total 

TILES (mglkg) 

me 
wF. .Ihracene 
^\n...e..n 

, B;g;;;;Nr, 1 

’ fi fine .0.020 PAI-IO-SD-0701 0.0291 NA 47,000 NA NA 
“444 PAI-IO-SD-1501 0.0280 NA 3.100 NA NA 

1 0.004 - 0.0537 PACIO-SD-O&01 0.0315 NA 6,300 NA NA 
D.025 - 0.39 PAI-lo-SD-0801 0.1503 NA 7,800 NA NA 

, &lo19 - 0.031 PAI-IO-SD-08-01 0.0183 NA 7.800 NA NA 
’ “0025 - 0.023 PAI-IO-SD-O&01 0.0175 NA . 16,000 NA NA 

MIII -” ““71 PAl.ltLWJ.l)&01 0.0167 NA 160,000 NA NA 

I w *u t 
I 3116 1 ri,“.” “.““__ , . . . . .“_. 

I 1118 I 0.12 1 PA&lo-SC 

1116 0.0” I D1I.,?Pr, 
t DIlf I nn.. 

--.... _--. 

Acenaphthc 
Benzo(lh’ 
Benzo(.wru~~r 

Beruo(b)fluoranthena 

Benzo(k)Ruofanthene 
Bis(bEth ylhexyl)phthalate 

Chrysene 

I 

PESTICIC 
la d’.m-lT 

IESIPCBs (mglkg) 
T.7 -s-n 
AlnhsChlndmnc. 

..r.._ -...-.--..- 
GammaChlordann 

(-hII 

INORGAF 

..x 

IICS (mg/kg) 

r20-01 0.0712 NA 4,700 0.00671 NA 

rn~- w-0wOl3-OlA 0.00761 NA 0.87 0.0748 NA 

I .I‘ I” PAI-IO-SD-OO&OlA 0.0141 NA 0.087 0.0888 NA 

I 2116 1 0.025 - 0.120 PAI-IO-SD-OOB-O~A 0.0200 NA 0.87 0.0888 l NA 

l/l5 I 0.018 PAI-IO-SD-013~OlA 0.0078 NA 8.7 0.0888 ’ NA 
I ,6/16 1 O.O& -0.44 1 PAI-IO-St I-07-01 0.331 NA 46 0.182 NA 
I 

,,,C .I 1” I 
I 

n#-m.4* “.UVV I C)bl.ncn L-W-w-.m-013sOIA 0.00924 NA 07 0.108 NA 
l,lr( I wx3 PAI-IO-SD-O&01 0.347 NA I.600 O.l&@ NA 

I 1, I” I J.092 PAI-lo-SD-Ol3-OlA 0.0184 NA 3,100 0.113 NA 
I 
I 

4I.C 
1, ,” 

I 
I 0.026 PAI-IO-SD-014.01A 0.0060 NA 0.87 NA NA 

1110 I n IR “. .- , PAl-~~.SD.1&,,2 . . . .._ 0.805 NA 5.3 NA NA 
I Ill6 0.089 1 PAI-IO-S- v .., v ., . nnrmr* , l-3 nrm __“.&. Mb , l.” , ‘1 ?nn L,.?w” I 0.153 NA 

I 
I Ill8 I 0.065 DllrnCnrln? I nn”~cc I .I. I 1,. 

. 

I 
,,,St 
*. .- I 

nnr, 
Y.V .L 1 

rrlP,“-uv-I~-“L , “,“““.w , ,*n l.3 0.00119 NA 

PAI-IO-SD-14-02 1 0.00317 1 NA 1 1.8”) 0.0005’ NA 

I i/IA I fl”l.4 1 PALULSD-+,-02 1 0.00328 1 NA 1 @’ 1.8 
9rl.4Lm I~nnR%l I s.46 I ~~ 

._ -.-. ." 

I 1110 I 0.68 PAI-10-w ._ vc , V.““‘.” , r.rl , .JPJ. I NH I I 
. 

I I I no** . ,_  ̂

I 
IS/18 
1111% 5.’ - 
13118 0 

n ni 

I w IY I 

I 10118 -.-- 
Iron lI(HA 

Nickel 

Potassium 
c&..-‘“m 

” 



TABLE 4-9 

STATISTICAL SUMMARY OF 1998-1999 SEDIMENT RESULTS 
SITE 12lSWMU IO-JERICHO ISLAND 

MCRD PARRIS ISLAND, SOUTH CAROLINA 
PAGE 2 OF 2 

FREQUENCY RANGE OF LOCATION OF AVERAGE BACK- Human Health Ecological MAXIMUM 

PARAMETER OF DETECT. POS. HITS MAXIMUM ALL GROUND Screening Criteria I” Screening Criteria ‘2’ z. BACKGROUND 

18ll6 4.9- 112 PAI-IO-SD-O&01 23.1 
49.6 560 NA YES Vanadium 

124 YES 
Zinc 

l2il8 0.5 _ 197 PAI-IO-SD-14-01 30.6 45.0 23,000 

MISCELLANEOUS PARAMETERS 

Ph I 16116 I 6.7 _ 7.8 1 PAI-IO-SD-14-02 1 7.41 I 

NA 

I 

NA I NA I NA 

Total Organic Carbon lMl6 I 0.67 -4.7 1 PAI-IO-SD-O%01 1 1.61 1 NA I NA NA NA I 

Associated Sample Locations 

PACIO-SD-01-01 

PAI-IO-SD-02-01 

PAI-IO-SD-03-01 
PACIO-SD-04-01 

PAI-IO-SD-05-01 PAI-IO-SD-09-01 PAI-10sSD-13-01 PAI-IO-SD-19-01 

PAI-IO-SD-06-01 PAClo-SD-IO-01 PAI-IO-SD-14-01 PACIO-SD:20-01 

PAI-IO-SD-O?-01 PAI-IO-SD-I I-01 PACIO-SD-14-02 

PAI-IO-SD-O&01 PAI-IO-SD-12-01 ,PAI-IO-SD-1501 

1. U.S. EPA Region 3 Soil Residential RBCs (April 13,200O). 

2. US. EPA Region 4 Ecological Screening Levels. 

a Benzo(a)pyrene was used as surrogate for benzo(b)fiudra$hene and benztikfluoranthena. 

b fjis(Z-ethylhexyl) phlhalate was used as surrogate for di-n-oclyl phthalate. 

c Chlordane was used as surrogate for alpha- and gammathlordane. 

d Value for chlordane. 

e. Value for trivalent chromium; hexavalent chromium was not detected in sediment. 

f . OSWER screening level. 

9 Value for mercuric chloride. 

NA = Not applicable. 
Bold values indicate that Ihe screening level has been exceeded. If a background value is greater than a screening level that has been exceeded, the background value is alSo bolded. 

I 
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TABLE 4-10 
REVISION 1 

OCTOBER 2001 

SEDIMENT GRAIN SIZE AND TOC 
SITE lP/SWMU 10 - JERICHO ISLAND DISPOSAL AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

I I I 
1 87.9 1 11.7 1 

PAL1 0-SB-03-02 
PAI- O-SB-03-3C 
PAI- 0-SB-04-02 
PAI-IO-SB-04-06 

-.-- 

6 
I 

ii;:; 
I 

1 NA 1 1 1 12.4 1 5.1 
1 1 hlA 1 n 1 2107 1 3.4 1 7.3 , .” 

NA 
NA 

“Y.U 
ii 86.1 8.3 1 5.6 
0 89.9 2.1 I 78 

1 PAM O-SB-05-02 
i-24 

. . _- _- .- 
PAI-I 0-SB-05 
PAI- 0-SB-06-06 
PAL? O-SB-07-24 
PAI-I O-SB-07-26 

--._ 
NA 0.1 87.7 8.9 3.3 
NA 2.3 87.9 I 6.3 3.5 

0.06 0 9216 0.9 6.5 
0.33 NA NA NA . NA 
NA 12 90 7 2.3 6.3 

I PAI-? 0-SD-01 -01 1 0.95 t I ii- 1 91.6 --.- 1 
/ PAI- 0-SD-02-01 

4.1 I 4.3 
I 0.97 I NA I NA I NA 

. -.- . v.- 

, 13.6 12.3 
PAI- O-SD-l 3-01 1 1.1 1 0.4 1 79.1 1 7.7 12.8 
PAI-1 O-SD-l 4-01 t 3.8 1 0.3 1 62.2 1 21.4 16.1 
PAI-1 O-SD-l 4-02 1.3 0.3 77.1 12.8 9.8 
PAI- O-SD-l 5-01 1.6 0 70.9 14 15.1 
PAI- O-SD-1 6-01 2.8 NA NA NA NA 
PAI- O-SD-l 7-01 3 .NA NA NA NA 
PAI- 0-SD-18-01 2.7 NA NA NA NA 

NA - Not Analyzed 

4-25 CT0 0053 
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TABLE 4-l 1 

COMPARISON OF 1995 AND 1998 TQ 1999 SEDIMENT RESULTS 
SITE 12lSWlinU 10 - JERICHO ISiAND DISPOSAL AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 
PAGE 1 OF 2 

I I 1995 I 1998-99 I Change 1 Background 1 
PARAMETER 
Volatiles (mglkg) 
2-Butanone 
2-Hexanone 
4-Methyl-2-pentanone 
Acetone 
Carbon Disulfide 
T-I. .--- 

I Maximum 1 Maximum 1 (+I-, .L&el I 

ND 0.02 + NA 
ND 0.0044 + NA 
ND 0.0537 + NA 
ND 0.39 + NA 
ND 3 0.031 + NA 
bin A *31 I hlA 

I I “lllene -.- -..- 
X\Ammc Tntal 
,\,‘-‘,“w, . I._. 

Semivolatiles (mglkg) 
Acenaphthene 
Bis(2-Ethylhexyl)phthalate 

. Chrysene 
Di-n-o-‘. .I -~+~-I-+~ 

Diethy. r .._.. -.-__ 
!A mranthnne 

I I\” I “.“L.J I I IYr\ 

I 
I 

ND _- I 
I 

0.0023 -.---- I +’ 
I 

I 
I 

NA I 

ND 0.12 + NA 
10 0.44 NA 
ND 0.044 + NA 
nn n ncm NA 

NA 
I ND I 0 097 I + 3 NA 

I ,““l UI 111 I”, I” 

Pentachlorophenol 
D\rrrmo 

. .- -.--- _I, _. . 

ND 0.18 + NA 
ND 0~089 + NA 

I 052 I ND I I NA I 
7,7 Yl- 

4,4’-DDT 
Alpha-Chlordane 
Aloha-BHC 
Aroclor 1254 
Dieldrin 
Endrin 
Gamma-Chlordane 
L “..+b.P.“. ,..l..l~.. 

-.-- _- 

0.038 0.066 + NA 
ND 0.012 + NA 

NA 
.- I I 

0.0031 I ND I I . -. . 
24 ND I NA 1 

0.6062 ND NA 
1.2 ND NA 
ND 0.014 * + NA 
hln n CQ L MA 

Chromium 
Pnhalt ““Y.Z(IL 
Copper 
Iron 
Lead 
Magnesium 

I 1”” I V.“” I 

I 11700 I 52700 I .I. 

9.4 6;8 

I”f-4 I 

3~ 3nn I 
L-TL”” 

- NA 
12.2 
28.0 

0.977 
0.278 
4002 

I 119 I 75 I 
337 ,I LL. I in 2 I”.” 6.“” 
489 113 10.1 

307000 43100 - - 21450 
nn.-%n .?n.-l 20.6 

CA’17 

LY3U LU3 

6220 15100 + “-tQ I 
1480 210 186 
ND. 0.35 + 0.090 

Manganese 
Mercury t 

.-., 

..-? 

080001/P 4-26 . CT0 0053 
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TABLE 4-I 1 

REVISION 1 
OCTOBER 2001 

COMPARISON OF 1995 AND 1998 TO 1999 SEDIMENT RESULTS 
SITE IUSWMU 10 - JERICHO ISLAND DISPOSAL AREA 

MCRD. PARRIS ISLAND, SOUTH CAROLINA 

PAGE 2 OF 2 , 

1995 1998-99 Change Background 
PARAMETER Maximum Maximum (+I-) Level 
Nickel 86.9 1060 + 5.95 
Benzo(a)anthracene ND 0.018 + NA 
Benzo(a)pyrene ND 0.038 . + NA 
Benzo(b)fluoranthene ND 0.12 + NA 
Benzo(k)fluoranthene ND 0.018 + NA 
Indeno( 1,2,3-cd)pyrene ND 0.026 + NA 
Potassium 2210 9090 + 3190 
Selenium 1.2 10.7 .+ ND 
Silver 1.2 ND ND 
Sodium 11200 ‘60800 + 19110 
Thallium ND 0.36 + 0.405 
Vanadium 44.9 112 + 49.6 
Zinc 1520 197 45.0 

NA.= Not Applicable or Available 

080001/P 4-27 CT0 0053 
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t *‘,‘ 
I ,t 
4 

10’ DIRT ROAD.‘\ 

\ 

PM-lo--a --- _- _~.. 
I uts-AMm IlwKQ, I’: I PA!-lo--0’ 

I 
14Q J E 
12D J E 
110 J E 
12Q J LH 

- 1eQ J E 

LiiiXZZ 
SOJE 
I* J E 

- 2U)JE 

EXCEEDS HUMAN HEALTH 
SCREENING VALUES 

EXCEEDS EcQLoGlCAL 
SCREENING VALUES 

i ‘““I-’ I ME 
-- E 

FORESTED/WOODED-1972 
JE 

!5 SURFACE WATER BOOY 

LOCAL RESIDENCE PROPER 
BOUNDARY 

1. A BLANK SPACE INDICATES THAT THE CHEMICAL DID NOT EXCEED 
BACKGROUND AND A HUMAN HEALTH OR ECOLOGICAL CRITERION. 

2. U.S. EPA REGION 3 RESIDENTIAL SolL RBCS. 
3. U.S. EPA REGION 4 ECOLOGICAL SCREENING VALUES (SEDIMENT) 
4. MCRD PARRIS ISLAND BACKGROUND VALUE, 
5. 7 X REGION IX PRG FOR BENZG(o)PYRENE. 
6. CALCULATED USING l/2 THE METHW DETECllON LIMIT FOR NON- 

DETECTED VALUES. 
7. PAHe WE NOT DETECTED IN THE SAMPLE. EXCEEDANCE DUE TO 

ELEVATED DETECTION LIMITS. - 0.W E 
ZINC 1QZQE I 

-.- . HL, 
TMAlEXCEEGBACKCd?GUNG,HWANiEALlH *ppIIoMDw MTE 

RBCa EWLGGICAL -ING VALUEB 
DAlf - .EMCHO ISIAND 

PARRIS ISLANO. SOUTH CARGLINA 

080001/P 
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. 

8 GRWNDWAlER SAMPLE 

e@ 
SURFACE DEBRlS PILES 

H EXCEEDS HUMAN HEALTH 
SCREENING VALUES 

EXCEEDS ECOLOGICAL 
SCREENING VALUES 

ORESl’ED/W0ODED-1972 

URFACE WATER BODY 

NEARBY LOCAL RESIDENCES 

; 

1. A BLANK SPACE INDICATES THAT THE CHEMICAL DID NOT EXCEED 
BACKGROUND AND A HUMAN HEALTH OR ECOLOGICAL CRITERI 

2. U.S. EPA REGION 3 RESlDENllAL TAP WATER RBCS. 
3. U.S. EPA REGION 4 COLCGlcAL SCREENING VALUES (SURFACE 

WATER - SALTWATER 5 

LOCAL RESIDENCE PROPERM 

+ 
PAI-‘-’ ol 

I--=- BOUNDARY 

4-31 CT00053 
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2. CRITERIA AS PUBUSHED IN FR 63:68354 - 68564 
3. U.S. EPA REGION 4 ECOLDGICAL SCREENING VALUES 

SURFACE WATER-SALTWATER) 

0 SURFACE WATER SAMPLE 

SURFACE DEBRIS PILES 

EXCEEDS HUMAN HEALTH 
SCREENING VALUES 
EXCEEDS ECOLOGICAL 
SCREENING VALUES 

FORESTED/WOODED-l972 

SURFACE WATER BODY 

Y 
, ‘. 

I NEARBY LOCAL RESIDENCES 
) PU-m-SW-ICHXI 

-w= 1 lm-as LOCAL RESlDENCE PRDPERM 
k ----- BOUNDARY 

<,:.;2 I 
- TDPOGRAPIC CONTOUR 
0 4ca 8W 

SCALE IN FEET 

4. MCRD PARRIS ISLAND BACKGkOUND VALUE. 
wNce 1972 m&l. PHG YwNmMmG - 

I 
IHAT UI 

WE 12/m&J lo-&RICH0 lSi.AND APPNGW BY 

I KS0 PARRIS ISLAND, SWlH CARWNA 

080001/P 
4-33 CT0 0053 
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SEDIMENT WASTE SAMPLE 

SURFACE DEBRIS PILES 

H EXCEEDS HUMAN HEALTH 
SCREENING VALUES 

4G.7 LH 
4.7 E 
119 E 

E EXCEEDS ECOLOGICAL 
SCREENING VALUES 

FORESTED/WOODED-1972 

1. A BLANK SPACE INDICATES THAT THE CHEMICAL DID NOT EXCEED 
BACKGROUND AND A HUMAN HEALTH OR ECOLOGICAL CRITERION. 

2. U.S. EPA REGION 3 RESIDENTIAL SOIL RBCS. 
3. U.S. EPA REGION 4 ECOLDUCAL SCREENING VALUES (SEDIMENT) 
a Llenrn D*mmIP I.3 .Lll% m.NICPNi.ln 11.1 IIC 

5. 7 X REGION IX PRGs FOR BENZO(a)PYRENE. 
.a; 
a 

6. CALCULATED USlNG l/2 THE DETECTION LIMIT FOR NON-DETECTED ‘? 
VALUES. P 1 

7. PAHs WERE NOT DETECTED IN THE SAMPLE. EXCEEDANCE DUE TO * 
ELEVATED DETECTION UMITS. >..’ 

93JNC3 W72 *OWL PH --'cm - 

SURFACE WATER BODY 

NEARBY LOCAL RESlDENCES 

LOCAL RESIDENCE PROPERTY 
----- BOUNDARY 

A TOPOGRAPIC CONTOUR 

SWMMT WASTE SAUPLE RESULn 1995 
THAT EXCEED BAUCoRou)o. HUMAN HEMlH 

RB% AND/U? EcoLoclCAL SCRDENING VAulEs 
WE 12/BWMU 10 - &RlCtlG ISlAND 

YCBO PARRIS ISLAND, SGUlH CABUNA 

080001/P 4-35 CT0 0053 
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4 

OMYkMLaRDAHE 

HUUAN l!EulH (2) EcaoucM (3) 

k-F 2amn 

L 
30.2 

YCRCURI 
2lyE p;: -.._ - 

A BLANK SPACE INDICATES THAT THE CHEMICAL DID NOT EXCEED 
BACKGROUND AND A HUMAN HEALTH OR ECOLOGICAL CRITERION. 
U.S. EPA REGION 3 RESIDENTIAL SOIL RBCS. 
U.S. EPA RECloN 4 ECOLOGICAL SCREENING VALUES ~SEDIYEN~ 

SEDMENT SAMPLE 

SURFACE DOBRIS PlLES 

EXCEEDS HUMAN HEALTH 
SCREENING VALUES 

EXCEEDS ECOLOGICAL 
SCREENING VALUES 

FORESTED/WOODED-1972 

SURFACE WATER BWY 

NEARBY LOCAL RESIDENCES 

L&CD&~lDENCE PROPERTY 

TCPOGRAPIC CONTOUR 

MCRD PARRIS ISLAND BACKGROUND VALUE. 

BEDWENT BAMPE RESATS wQB-99 
lHAT EXCEED BAC8@ROUNo, MJMAN MALlH 

-JEWOIOISUND 
YCRD PARRlS 1-D. SwTn CAROLINA 

080001/P 
4-37 CT0 0053 



REVISION 1 
OCTOBER 2001 

5.0 CHEMICAL FATE AND TRANSPORT ANALYSIS 

This section contains information on contaminant fate and transport and the chemical properties affecting 

contaminant migration at Site 12.. Section 5.1 discusses the chemical and physical properties of the 

detected analytes. Section 5.2 presents brief discussions of contaminant persistence., Section 5.3 

presents a summary of contaminant migration.. 

5.1 CHEMICAL AND PHYSICAL PROPERTIES 

Chemical and physical properties are used to estimate the environmental behavior of site chemicals. 

Table 5-l presents the chemical and physical properties of the organics detected .Site 12. Table 5-2 

presents the chemical and physical properties of the detected inorganics. 

Empirically determined literature values of the water solubility, octanol/water partition coefficient, organic 

. carbon partition coefficient, vapor pressure, Henry’s Law constant, bioconcentration factor, and specific 

gravity are presented, when available. Calculated values, which were obtained using approximation 

methods, are presented when literature values are not available. 

5.2 CHEMICAL PERSISTENCE 

The persistence of various classes of chemicals is discussed in this section. Several transformation 

mechanisms affect chemical persistence, such as hydrolysis, biodegradation, photolysis, and 

oxidation/reduction reactions. The fallowing general classes of compounds are discussed: 

l Ketones 

l Monocyclic aromatics 

l Miscellaneous VOCs 

l PAHs 

l Phthalate esters 

l Pesticides 

l PCBs 

l Metals 

0800011P 5-l CT0 0053 
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5.2.1 Ketones 

Ketones are highly volatile and soluble, and these two processes dominate the fate of these compounds in 

the environment. Hydrolysis is generally not a significant fate process for this class of chemicals, nor is 

bioconcentration significant, based on the low (K,s) (iioward,, 1990). 

Acetone is completely miscible in water and is unlikely to adsorb to soil or sediment or to bioaccumulate. 

It has a high vapor pressure and, once released to the air, photolysis and reaction with hydroxyl radicals 

result in an average half-life of 22 days (Howard, 1990). 

2-Butanone will partially evaporate into the atmosphere if released to the soil and may also leach into the 

groundwater. Once in the groundwater, 2-butanone may slowly degrade. In surface water, 2-butanone 

has a half-life of approximately 3 to 12 days. Hydrolysis, photolysis, bioconcentration, and adsorption are 

not significant fate processes for this chemical (Howard, 1990). 

5.2.2 Monocvclic Aromatics 

Monocyclic aromatic compounds such as toluene, styrene, and xylenes are not considered to be 

persistent in the environment, particularly in comparison to chemicals such as PCBs and pesticides. 

Monocyclic aromatics are subject to degradation via the action of both soil and aquatic microorganisms. 
;-- ._ 

The biodegradation of these compounds in the soil matrix is dependent on the a-bundance of microflora, 

macronutrient availability, soil reaction (pH), temperature, etc. 

Although these compounds are amenable to microbial degradation, it is not anticipated that degradation 

will occur at an appreciable rate, although macronutrient availability is not known. In the event that these 

compounds discharge to surface water bodies, volatilization and biodegradation may occur relatively 

rapidly. For example, a reported biodegradation rate constant for benzene is 0.11 da);’ in aquatic 

systems (Lyman et al., 1990). This corresponds to an aquatic half-life of approximately 6 days. Other 

monocyclic aromatics are subject to similar degradation processes in aquatic environments (US. EPA, 

1982). However, chlorinated monocyclic aromatics such as chlorobenzene are not expected to be as 

susceptible to microbial degradation. For example, a reported first-order biodegradation rate constant for 

chlorobenzene is 0.0045 day-’ in aquatic systems (Lyman et al., 1990), which corresponds to an.aquatic 

half-life of approximately 150 days. 

Benzene in groundwater is significantly reduced by the action of aerobic bacteria. A biodegradation rate of 

0.95 percent/day has been reported (Chiang et al., 1989). The amount of benzene, toluene, and xylenes 

in the groundwater was reported to be directly proportional to the availability of dissolved oxygen. ,-- 
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Additional environmental degradation processes, such as hydrolysis and photolysis, are considered to be 

insignificant fate mechanisms for monocyclic aromatics in aquatic systems (U.S. EPA, 1982). However, 

some monocyclic aromatics, such as benzene and toluene, have been shown to undergo clay-, mineral-, 

and soil-catalyzed oxidation (Dragun, 1988). 

’ 5.2.3 Miscellaneous Volatile Orclanic Compounds 

Chloroform, 1,2-dichlorobenzene, and ethylbenzene were also detected. These VOCs tend to, volatilize 

and degrade in the atmosphere via reaction with photochemically produced hydroxyl radicals. I,2 

Dichlorobenzene will adsorb more readily to soil than chloroform or ethylbenzene. Chloroform and 

ethylbenzene tend to leach into the underlying groundwater. In water, 1,2-dichlorobenzene will adsorb to 

sediment and bioconcentrate in aquatic organisms. Chloroform and ethylbenzene do not readily 

bioconcentrate in aquatic organisms. 

P 

5.2.4 Polvcvclic Aromatic Hvdrocarbons 

PAHs have very low solubilities, vapor pressures, and Henry’s Law constants and high Kocs and kws. The 

low molecular weight PAHs (e.g., acenaphthene, anthracene, fluorene, and phenanthrene) may volatilize 

from surface water, whereas the high molecular weight PAHs [e.g., benzo(a)pyrene, benz(a)anthracene, 

chrysene, etc.] are less likely to volatilize. PAHs in soil are much more likely to bind to soil and .be 

transported via mass transport mechanisms than to go into solution. 

Bioconcentration of PAHs in aquat(c organisms is greater for the higher molecular weight compounds than 

the lower molecular weight compounds. PAHs in fish are usually low because they rapidly metabolize 

PAHs, and the higher molecular weight PAHs do not seem to accumulate in fish (Eisler, 1987). However, 

PAHs are known to accumulate in shellfish (i.e., mussels, lobsters) and other invertebrates (Eisler, 1987 

and USEPA, 2000). 

Landspreading applications have indicated that PAHs are highly amenable to microbial degradation in soil. 

Temperature, pH, oxygen concentrations, initial chemical concentrations, and moisture influence the rate 

of degradation. Photolysis, hydrolysis, and oxidation are not important fate processes for the degradation 

of PAHs in soil (ATSDR, 1989). 

The most important fates of PAHs in water are photo-oxidation, chemical oxidation, and biodegradation. 

PAHs do not contain functional groups that are susceptible to hydrolytic action. Therefore, hydrolysis is 

considered to be an insignificant degradation mechanism. Water depth, turbidity, and temperature 

influence the rate of photodegradation. Benzo(a)pyrene, chrysene, fluorene, and pyrene are reported to 
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be resistant to photodegradation. PAHs may also be oxidized by chlorination and ozonation and may be --+-x I ” 
metabolized by microbes under oxygenated conditions (ATSDR, 1989). 

5.2.5 Phthalate Esters 

Phthalate esters are considered to be relatively persistent chemicals in the environment. Although 

numerous studies have demonstrated that phthalate esters undergo biodegradation, it appears .that this is 

a slow process in both soil .and surface water. Certain microorganisms have been shown to excrete 

products that increase the solubility of phthalate esters and enhance their biodegradation (Gibbons and 

Alexander, 1989). 

Biodegradation of bis(2-ethylhexyl) phthalate and other phthalates in water is an important fate 

mechanism, with a half-life of 2 to 3 weeks reported for bis(2-ethylhexyl) phthalate (Howard, 1989). 

Bioaccumulation is also a significant fate process. Hydrolysis of phthalate esters is very slow, with 

calculated half-lives of 3 years (dimethyl phthalate) to 2,000 years [b&(2-ethylhexyl) phthalate] (U.S. EPA, 

1979). Similarly, photolysis and volatilization are considered to be insignificant degradation mechanisms 

(U.S. EPA, 1979; Howard, 1989). Diethyl phthalate and di-n-octyl phthalate were also detected. These 

compounds will adsorb to particulates and sediment. Di-n-octyl phthalate will also bioconcentrate in 

aquatic organisms. .? 

5.2.6 Pesticides 

Whether pesticides are sprayed, dusted, or applied directly to the soil, the soil acts as a collection basin. 

Runoff may carry pesticides to adjacent surface water bodies. Bioconcentration of pesticides in the food 

chain is another important fate mechanism. Hydrolysis, oxidation, and photolysis are not generally 

important fate mechanisms for pesticides in soil or water. Hydrolysis haif-lives for several pesticides is .’ 
reported in periods of months to years (U.S. EPA, 1979). 

4,4’-DDT and its metabolites are considered to be persistent chemicals. They undergo. extensive 

adsorption to soil and are not highly soluble. Biodegradation may occur under both aerobic and anaerobic 

conditions in the presence of certain soil microorganisms. Under aerobic conditions, DDT may be 

transformed to DDE, whereas, under anaerobic conditions, DDD may result. These compounds are, 

however, somewhat volatile, with a reported half-life of 100 days for DDT. These compounds are highly 

lipophilic and therefore readily bioaccumulate (ATSDR, 1992). DDT is no longer in production in the 

United States. 

a-BHC, 8-BHC, &BHC, and y-BHC (lindane) were detected. Lindane is not expected to volatilize or ,----, 
hydrolyze in water. When released to soil, it is, slow to volatilize and does not readily leach to 
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groundwater. Lindane binds tightly to soil particles. It can biodegrade more readily under aerobic 

conditions versus anaerobic conditions. It will degrade in the atmosphere via reaction with hydroxyl 

radicals. Lindane bioconcentrates slightly in aquatic organisms. 

5.2.7 Polvchlorinated khenvls . 

PCBs are’considered to be very persistent organic chemicals. Biodegradation is the only process known 

to transform PCBs. under environmental conditions, and only the lighter compounds are measurably 

biodegraded (U.S. EPA, 1979). Although some microorganisms (e.g., Phanaerochaete chrysosporium) 

may biodegrade PCBs, such fungi may not exist in local soil. There is experimental evidence to suggest 

that heavier PCBs (five or more chlorine atoms per molecule) can undergo photolytic degradation, but 

there are no data to suggest that this process operates under environmental conditions (U.S. EPA, 1979). 

Base-, acid-, and neutral-promoted hydrolyses are considered to be inconsequential degradation 

mechanisms for PCBs (U.S. EPA, 1982). 

5.2.8 Metals 

Metals are highly persistent environmental contaminants. They do not biodegrade, photolyze, hydrolyze, 

etc. The major fate mechanisms for metals are adsorption to the soil matrix (as compared to being part of 

the soil structure) and bioaccumulation. 

The mobility of metals is influenced primarily by their chemical and physical properties in combination with 

the chemical and physical characteristics of the soil matrix. Factors that assist in predicting the mobility of 

inorganic species are the soil/pore water pH, soNpore water Eh, and cation exchange capacity. The 

mobility of metals generally increases with decreasing soil pH and cation exchange capacity. One notable 

exception is arsenic, which under some conditions is more mobile under some higher pHs. 

5.3 CHEMICAL MIGRATION 

This section presents a brief overview of contaminant fate and transport issues for volatile organics, 

PAHs, pesticides, and metals. 

5.3.1 Volatile Ornanics 

Volatile organic chemicals are typically considered to be fairly soluble and have a low capacity for retention 

by soil organic carbon; therefore, volatiles are the organic compounds most frequently detected in 

groundwater. Volatile organics may migrate through the soil column after being released by a spill event 

or by subsurface waste burial as infiltrating precipitation solubilizes them. Some fraction of these 

. chemicals is retained by the soil, but most will continue migrating downward to the water table. At that 
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time, migration occurs primarily laterally with the hydraulic gradient. Again, some portion of the chemical 
,~----Y, 

may be retained by the saturated soil. 

Several of these compounds have specific gravities less than that of water (e.g., benzene and toluene). 

These compounds are typically found in fuel, and if a large enough ‘fuel spill occurs, these compounds 

may move through the soil column as a bulk liquid, until they reach the water table. There, instead of 

going into solution, the majority of the release may remain as a discrete fuel layer on the water table 

surface, with some of the material going into solution at the water/fuel interface. 

Similarly, compounds with specific gravities greater than that of water (e.g.; trichloroethene) are often 

used in various industrial applications such as degreasing. If a large enough spill of these solvents 

occurs, these chemicals may also migrate as a bulk liquid but will not stop at the water table (i.e., these 

chemicals will mix/sink into the aquifer). 

. 5.3.2 Polvcyclic Aromatic Hydrocarbons 

PAHs are generally considered to be fairly immobile chemicals in the environment. They are large 

molecules with high organic carbon partition coefficients and low solubilities when compared to the volatile 

organics. These compounds, when found in the soil, generally do not migrate vertically to a great extent. .--. 
Instead, they are more likely to adhere to soil particles and to be removed from the site via surface runoff ” 

and erosional processes. 

5.3.3 Pesticides 

Pesticides were widely used at this installation. Many of the detected compounds are no longer licensed 

for general sale and use in the United States. Therefore, it is assumed that much of what was detected in 

the soil and sediment is representative of past application for insect control. 

Like the PAHs, pesticides as a class of compounds are not considered to be very mobile in the 

environment. These chemicals, upon application or disposal, tend to remain affixed to soil particles. ( 

Migration of pesticides occurs primarily by erosion via the action of wind or water. 

5.3.4 Metals 

Because metals are frequently incorporated into the soil matrix and remain bound to particulate matter, 

they also migrate from the source areas via bulk movement processes (erosion). ihe larger particles 

(greater thar 0.45 microns, which are removed via the filtration step prior to water analysis) are not 
,-----.. 
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generally considered to be mobile in groundwater. The metals detected in unfiltered groundwater samples 

are often representative of suspended soil material in the samples. 

There are some instances, however, vhere these metals are found at such concentrations or in such form 

as to be able to migrate in solution. It is possible that industrial activities could saturate all available 

exchange sites in soil and hence a metal may be mobilized. Metals are also more mobile under acidic 

conditions, which may exist in areas Where plating-type activities have occurred. Finally, a metal solution 

may be utilized in some industrial applications. In these cases, it is possible for metals to migrate 

vertically through the soil column and reach the groundwater. 
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TABLE 5-l 

FATE AND TRANSPORT CHEMICAL AND PHYSICAL CHARACTERISTICS FOR ORGANICS 
SITE ILlSWMU 10 - JERICHO ISLAND DISPOSAL AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 
PAGE 1 OF 2 

I Chemical 1 _Specific or Vapor Pressure 1 Solubility Octanoll Water Organic Carbon 
63 

Henry’s Law Constant Bioconcentration Factor 
(mdL @ Partition Partition latm-m3/mnln1”*6*7~ ~mn/i /mn/~r.W-7) Gravity (9 

20/4”C)t’v ’ ’ 
(mm H 
200C3R.71 

VOLATILE ORGANIC COMPOUNDS 

1 iO”~)(1a6;f) 1 Coefficient(‘n6r7) 1 Coefficient’2*6,71 1 
, - -. -. . . . -. -, \... Jr- I... J,..S, 

I 

2-Butanone 1 0.8054 1 l.OE+02(25”C) 1 2.75E+05 I 1.82E+OO I 4.44E+C~‘~’ I 4 fxm-ki 175m I ----- 
2-Hexanone I 

-- I-- 9.3E-01”’ 
0.830 I I 

-, 
2.0 3 5,000 2.4E+Ol NA 

4-Methyl-2-pentanone 1 
NA 

0.8017 I 6.0 I 
NA 

19,000 1.55E+Ol 19-106 9.4E-05 7-1; 
Acetone 1 0.7899 1 2.66E+02 (25°C) 1 Miscible 5.75E-01 7.8E+03’J’ 
Carbon disulfide I 1.2632 I 2.98E+62 1 2.90E ~~ 

4.2766-05 (25°C) 
i+o3 1.4!x+07 .-- __ A 57F+fll”J ..“. - 1 WIFA’I /‘X“P\ 

Carhnn Tdrrrrhlnririn 
I 

1 Frl ,990 I 805 I 4.4E+02 1 
Chl 

3.8;E-;)I’” 
.-VW , s.wLm.m -6 \Lw v, , 2.fjE+fjf ‘4’ 

1w.. . “..““..I”,IU” I.“II s Iti.” 10 3.04E-02 
, oroform 1.5 I 

I 17.4 
1.5lE+02 

I 
8.2E+03 9.33E+02 I 31 -. 3 R7FA-i _.“I - “V 

Chloromethane 
3.75 

0.991 4.3lE+03. I 
t I 

L 1.000 a 179 -. .-- I I fi I 3 dsm9 I L.-.L-“L 
Ethylbenzene 

2.9 
0.867 lE+l (25.9%) 1.52E+02 I 1.4lE+03 3.63E+02 ‘3J 

Phenol 
I 4.70E+02 

1.0576 3.5E-01 (25°C) 8E+04 (25°C) I 
8.043E-3 (25°C) ’ 

2.8aE+rJl 7 68E+Ol’~’ 
Tetrachloroethene 

9.40E+OO 
1.626 

1.3E-06 (25°C) 
I.-W-‘“, Id” I LJlL I I .55E+02 .I .8E-02 

Toluene 
226 

0.8669 2.8E+Ol (25°C) 5.;15E+02 1 4.90E+02 1 .82E+02’3’ 
TriChloroethene 1.46 I 

5.92E-03 (25°C) 1.48E+02 
69 1.100 7 tm=+n7 -.--- -- I 1 nF+n7 

..“b. “L l.O3E-02 
Xylenes (Total) 

I 

0.86104 - lE+Ol (27.3 - 1E+02 - I 
I 9.7E+Ol 

l!;65E+02’71 1 
5.89E+02 - I 

I 
3.63E+02 - I 4.184E-03 - 

0.8801 32.l”C) 1.58E+03 4.07E+02’3’ 
SEMIVOLATILE ORGANIC COMPOUNDS 

1 6.662E-03 (25°C) 
7.5E+Ol - 
1 .59E+02’4! 

. 
1.2-Dichlorobenzene 
2,4-Dimethylphenol 
2-Methylphenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Renzoic Acid I 1.27 1 4 *FJGI I 

enzofabnthracene 1.274 I 5 

1.3048 1.5E+O (25°C) 1.45E+02 2.40E+03 3.17E+02 ‘3J 2.95E-03 4.00E+02 
0.965 9.8E+l (104°C) 7.868E+03 (25°C) 2.63E+02 2.09E+02 lJJ 6.55E-06 (25°C) 7.50E+Ol 
1.0273 2.4E-01 (25°C) 3.lE+04 (40°C) 8.9lE+Ol 9.12E+Ol lJJ 8.41 E-07 1.8E+07 

l.O242(90/4”C) lE+01(13l”C) 3.42E+O (25°C) 8.32E+03 7.08E+03’3’ 2.4lE-04 (25°C) 1.80E+03 
0.899 NA 3.93 NA NA h,A Llll 

-. 
-.-- . ., . ..rT 

1 1.283 (25/4”C) 1 
1”e-t 

1.95E-04 (25°C) I 1.29E+O (25°C) 1 
I I 
I 

I IYfi 
2.82E+04 2.95E+04’jJ 

I 
1 RfSF-f-~5(75”C~ I A 7ncuv-a I 

!700 7.41E+01 NA I 
-.-- -- \-- -, , -.#“h.“” I ., * 7.OE-08 C IO - 2,800 

E+05t3’ 6.60E-07 5.RnF+nA 

i+O6 ‘3) 1.20E-05 I., 
!+0613’ 1.04E-03 1 

i ., 

r.“b-“” 

1 .OE-&(24”C) 
..- _. 

- .OOE-09 4.07E+05 3.98; 
Benzolb%oran~hene . -_,-,..-__- . .._.. - I 

I 
NA . -. . I 

I 
5 nnF,n7 .,.“.,_ -. 1.2E-03 (25°C) 3.72E+06 1.23E 

B enzo(k)fluoranthene 
Benzoig:h.i)peryler\ee 

NA I 9.59E-11 5.5E-04 (25°C) 6.92E+06 1.23L .~ 
NA 1 .OOE-10 2.6E-04 (25°C) 1.70E+07 I .fw+nfi 

Benzo(a)pyyene 1.351 5.00E-09 3.8E-’ _ _.- __ . ..,-- “” 
Carbazole 1.1 (18/4”C) 4.OE+02 (323°C) Ni ’ 1.95E+03 3.39E+03 
Chrysene 1.274 (20°C) 6.3E-09 (25°C) 6E-03 (25°C) 4.07Et05 3.98E+05’“’ 
Dibenzo(a.h)anthracene 1.282 l.OOE-10 5E-04 (25°C) 9.33E+05 3.80E+06”’ 
Dibenzofuran 1.0886(99/4X) NA l.OOE+Ol I 1.32E+04 I 1.23Et3 

2.65 

t 
- .- __ 

1 AF-n? 175°C~ -I ..--- -- I . ..- -. 

1 I 
\-- -, 

33 (25°C) 9.55Et0.5 I n7F+nd3J 1 A OF.07 19G”c-j 1 

E 
..“b. “* \L” v, 

NA 

““_.V. 

40E+05 
. .40E+05 
3.50E+05 
1.40E+05 
1.86E+02 
5.30E+04 
6.90E+05 
7 97E+02 

2CJEt04 
..--- _ . ., , 

5.OE-06 125‘U E-01 (25°C) I 
I , .1 

301 (i46”C) I l.gE+O (25”Cj’ I 
2.14EtrI.5 -- -- -- I I ’ Q7E+05’J’ . .w 1 6.5E-06(25”(Z) I l.k- _ 

II 
IE-OlO~(25”Cj I 

1.51E+04 I l.P_- _. iaEt04~3J I 1.17F-n4(7!i”c\ I .. - - \-- --I 3.80E+03 
6.20E :-02 I 4.57E+07 3.47E+06”’ 1 !.95E-08(25”C) 1 3.50E+05 

Fluoranthene 
Fluorene 
Indeno(l,2,bcd)pyrene 

1.252 
1.202 

NA 
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TABLE 5-l 

FATE AND TRANSPORT CHEMlCAL,AND PHYSICAL CHARACTERISTICS FOR ORGANICS 
SITE IPlSWMU 10 - JERICHO ISLAND DISPOSAL AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 
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I Chemical I Specific 1 Vapor Pressure 1 SoImahilit\r 1 flrtannll Water 1 Organic Carbon 1 Hen 

Naphthalene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
PHTHAl 

Gr&ity (f#iJ 
20/4”C)“’ ’ 

1.978 (2214°C) 
0.980 (4°C) 

1.0576 
1.271 (2314°C) 

i;t$,63? 

8.2E-02 (25°C) 
l.lOE-04 

lE+O (118.2X) 
3.5E-01 (25°C) 
2.5E+O (200°C) 

Bioconcentration Factor YY’..., 
I 

..“I....-.. __-_-. 
I 

--*----- - ~~~ lry’s Law Constant 

CJlL Q Partition Partition . ^_. I” e .H I (atm-m3/mole~“6’7) I 
(mg/L/mg/kg)(2’6’7’ 1 

Coefficient”““’ Coefficient“‘““’ 

26E+Ol (25°C) -(s)pp 7.24E+03 7.27E+02 4.99E-04 (25°C) 5.1E+02’4’ 

3E+Ol (25°C) 2.34E+03 2.00E+03”’ 4.83E-04 (25°C) 4.20E+02 

1.40E+Ol l.O2E+05 592E+02” 2.80E-06 1.6E-04 

8.16E-01 (21°C) 2.88E+04 1.40E+04 3.93E-05 (25°C) 4.70E+03 

8.OE+04 (25°C) 2.88E+Ol 2.88E+Ol 1.3E-06 (25°C) 9.4E+OO 

1.6E-01 (26°C) 1.51E+05 1.05E+05r3’ 5.1E-06 (25°C) , 1.20E+04 

LATE ESTERS 
hvlhexvl) 1 0.99 (20/2o”C) 1 1.2E+O (200°C) 1 4.OE-01.(25OC) I 2.00E+05 I l.51E+07’3’ t 

3.00E-07 
I 

2.30E+08 
I Bis(S-et 

phthalate- - 
Butylbenzyl pthalate 

Di-n-butyl phthalate 

_.. Diethyl pl~tliaiale 

Di-n-dctyl phthalate 

L Di-methyl phthalate 
PESTICIDES 
alpha-BHC 

Chlordane 
4,4-DDE 
4,4’-DDi 
Dieldrin 
Endrin 

Methoxychlor 
PCBs 

LAroclor-1254 

8.6E-06 2.69 NA 8.123E+04 68-350 1.3E-06 663 

1.047 l.OE-01 (115°C) 4.OE+02 (25°C) 1.58E+05 3.39E+04”’ 2.8E-07 (25°C) . 4,70E+04 

(20/2o”C) * 
1.12 1.65E-03 1,080 2.95E+02 142 4.8E-06 117 

6.978 6.45E-06 * 0.3 1.3E +05 1 10,000-~00.000 I l.lE-05 1 100-10.~ 000 

1.19 1.65E-03 4E+03 3E+Ol to 1.32E+02 1 44; 16C b I l.lE-07 I 4.7i5.2 

NA 1.6E-04 7.8 7.94E+03 1080 7.85E-06 500 

1.61 (25°C) 1 E-05 (25°C) 560E-02 6.03E+02 1.20E+05”’ 4.79&05 (25°C) 4.00E+04 

NA 6.50E-06 4.00E-02 4.90E+05 4.47E+06”’ 2.34E-05 8.90E+05 

1.5 (15/4X) 1.50E-07 3.1 E-03 (25°C) 1.55E+06 2.63E+06” 3.89E-05 (25°C) 8.00E+06 
1.75 3.1 E-06 0.17 2.1E+04 7.4E+03 to 1.2E+04 5.8E-05 4.420-5.800 
NA 3E-06 0.25 uglL 3.63E+04 34,000 55-16.000 

1.41 0.040 @ 24°C 0.045 5E+04 - 1.2E+05 9,700 
- 

1 

~~~ 
I 7.52E-06 I 1.3 

92,000 1 1.58E-05 1 138 - 12,000 

4 I ‘2E-03 I 26,000-660,000 I NA I 7.7lE-05 1 0.012-0.057 1 3.2E+06 I N1 1 
1 U.S. EPA, September 1992. Handbook of RCRA Groundwater Monitoring Constituents: Chemical and Physical Properties. 

. 2 US. EPA, December 1982, Aquatic Fate Process Data for Organic Priority Pollutants. 
3 U.S. EPA, July 1996, Soil Screening Guidance. 
4 Lyman et al., 199’: Fq. 5-2. 
5 Lyman et al., 1990; Equation 4-5. 
6 Howard, 1989, Handbook of Environmental Fate and Exposure Data for Organic Chemicals, Volumes I, II, and Ill. 
7 Verschueren, 1983. Handbook of Environmental Data of Organic Chemicals. 

NA - Not available. 



TABLE 5-2 

FATE AND TRANSPORT CHEMICAL AND PHYSICAL CONSTANTS FOR INORGANICS 
SITE 12lSWMU 10 - JERICHO ISLAND DISPOSAL AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Chemical 

lnorganics 

Molecular Specific Vapor Solubility 
Weight Gravity Pressure (25 C) 

(glmol)” 
(25 Cl 

(20/4 C)“’ (mm Hg)“’ (mg/L)“) 

Henry’s Law Bioconcentration 

Constant (25 C) Factor 
(atm-m3/mol)“) (L/kg)‘*’ 

xi uminum 
,r:--.. 

Cadmium 
Chromium 
Cobalt 
Copper 
lrnn 

I 26.98(*’ 1 2.7 ‘08 (20 Cf3’ NA NA NA NA 
i Aa1 -vr I * 684 (25 C) 1 (886 C) insoluble NA NA 

727 (14 C) 1 (372 C) insoluble NA NA 
Sl (20 C) 10 (1049 C) hydrolyzes NA NA 
.85 (20 C) 1 (1520 C) insoluble NA NA 

112.41 8.642 (UT) NA . . . . 
tnsoluble 

1 
I 

.._ 
NA NA 

5T.996 1 (1616 C) 7.2 (28 C) insoluble NA 
! I 

NA 
58.9332 8.9 (UT) 30 (2375 C) insoluble NA NA 
63.546 8.92 (UT) 1 (1628 C) insoluble NA NA 

..-.. 
Lead 
Manganese 
Mercury 
Nickel 
Selenium . 

. -. 100 (260 C) 1 0.056 l.j4E-02 (UT) ‘t5’ .3133 
insoluble NA NA 1 

Silver 
Thallium 
Vanadium 
Zinc 

207.2 
54.93814’ 
200.59 
58.69 
78.96 

3682 107.[--- 
204.383 
50.9415 
65.38 

11.2960(16C) 
7.2’4’ 

13.5939 
8.9 (UT) 

4.81 (20/4+1 C) 
10.5. (20 Cl .-.- ,-- -, 
11.85 (UT) 
5.96 (UT) 
7.14 (UT) 

I (970 C) 
NA 

1 (1800 C) 
NA 

1 (1310 C) \ 
i (825 C) 

NA 
1 (487 C) 

insoluble 
NA 

NA 
insoluble 
insoluble 
insoluble 
insoluble 

NA NA 
NA NA 

. _. . ., . 
NA .NA 
NA NA . _. . 
NA NA 
NA NA 
NA NA 

a 
8 
8 

1 Handbook of RCRA Ground-Water Monitoring Constituents: Chemical and Physical Properties, September 1992. Solubility of metals in 
water is dependent on other parameters, such as pH and temperature. 

2 Aquatic Fate Process Data for Organic Priority Pollutants, December 1982. 
3 
4 

The Condensed Chemical Dictionary, Van Nostrand Reinhold Company, New York, 1971. 

5 
Chemical, Physical, and Biological Properties of Compounds Present at Hazardous Waste Sites, Clement Associates, September 1985. 
Lyman, W., Reehl, W., and Rosenblatt, D., 1990. Handbook of Chemical Property Estimation Methods. 
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6.0 BASELINE HUMAN HEALTH RISK ASSESSMENT 

The baselihe human health risk assessment contained in this section was performed to characterize and 

quantify potential health risks at Site 12 in the absence of remedial action. The results of the baseline risk 

assessment are’also used to focus the evaluation of remedial action alternatives, if action is required. 

The baseline risk assessment consists of six major components: 

l Data evaluation 

l Exposure assessment 

l Toxicity assessment 

l Risk characterization 

l Uncertainty analysis 

l Remedial goal options 

. 

Methods for selection of the chemicals of potential concern (COPCs) that will be evaluated quantitatively 

in the baseline human health risk assessment, as well as those chemicals identified as COPCs for 

Site 12, are described in Section 6.1, Data Evaluat,ion. The data evaluation section is primarily concerned 

with the selection of COPCs that are representative of the type and magnitude of potential human health 

effects. The COPC screening process involves the comparison of maximum site concentrations to risk- 

based screening levels and other health-based standards. Recent and historical data available for the 

site are considered during the selection process. A brief discussion of data usability is also provided. 

Section 6.2, Exposure Assessment, identifies potential receptor populations and exposure pathways by 

which receptors may come in contact with contaminants at the site. Potential exposure routes under 

current and future land uses are developed from information on source area, chemical ,concentrations, 

chemical release mechanisms, patterns of human activity, and other pertinent information. A concise 

conceptual site model illustrates the potential receptors and exposure pathways evaluated in the baseline 

risk assessment. The exposure assessment also includes the calculation of quantitative estimates of 

chemical intake for each identified receptor, pathway, and route of exposure under the reasonable 

maximum exposure (RME) scenario. Equations and relevant exposure input parameters used in 

estimating chemical intakes are provided. 

Section 6.3, Toxicity Assessment, presents the chemical-specific toxicity criteria for the identified COPCs 

that are used in the quantification of potential human health risks. These toxicity criteria, when integrated 

with the estimated chemical intakes developed in the exposure assessment, provide the basis for 

quantifying potential human health risks. 
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Methods used for characterizing risks associated with noncarcinogenic and carcinogenic effects for 

exposure to COPCs are provided in Section 6.4, Risk Characterization. Actual numerical results of the 

baseline human health risk assessment for Site 12 are summarized. 

,.--, 

Because the quantitative risk estimates developed in the risk characterization are.based on a number of 

assumptions (concerning exposure, land use, toxicity, etc.), various uncertainties are associated with the 

risk assessment process. A brief discussion of the uncertainties associated with the risk evaluation for 

Site 12 is contained in Section 6.5, Uncertainty Analysis. 

Remedial goal options are developed in Section 6.6 for those media with estimated lifetime cancer risks 

greater than 1 x 1 o-4 and total HIS greater than 1 .O. 

To assess potential public health risks, four major.aspects of chemical contamination and exposure must 

be considered: contaminants with toxic characteristics must be found in environmental media; the 

contaminants must be released by either natural processes or by human action; potential exposure points 

must exist; and human receptors must be present at the point of exposure. Risk is a function of both 

toxicity and exposure; without one of the factors listed above, there is no risk. 

An illustration of the baseline human health risk assessment process is provided in Figure 6-1. 

The baseline human health risk assessment for Site 12 was conducted using the most recent guidance 

from the U.S. EPA (U.S. EPA, 1989, 1993a, 1998a, 1998b), including Regional supplemental guidance 

(U.S. EPA Region 4, 1995a). To maintain consistency among risk assessments performed at various 

sites at the Base, methodologies presented in the Master Work Plan for MCRD Parris Island (B&R 

Environmental, 1998b) were also used to develop the baseline risk assessment for this site. 

.---k 

6.1 DATA EVALUATION 

Data evaluation is a site-specific task that uses a variety of information to determine which of the detected 

chemicals at a site are most likely to present.a risk to potential human receptors. The end result of this 

qualitative selection process is a list of COPCs for each environmental medium under consideration. 

Section 6.1.1 provides a brief summary of data usability, as it pertains to the baseline human health risk 

assessment. The selection of COPCs for Site 12 is contained in Section 6.1.2. 

6.1.1 Data Usability - 

This section addresses the usability of data collected as part of the 1998 RI/RF1 field, investigation. The .--, 
,’ 

use of approved work plans for the Site 12 RI/RF1 promotes quality by identifying appropriate sample 
. 
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locations, analytical parameters, analytical methods, and data quality objectives (DQOs). Appendix D 

summarizes the results of measures (field and laboratory quality control, data validation, etc.) taken to 

ensure the quality of data collected during the RI/RF1 field investigation. 

All sample data collected for Site 12 were used to assess potential. human health risks. The, qualification 

of data during the formal data validation process is not expected to compromise the results of the 

baseline human health risk assessment. Analytical data qualified as estimated were utilized, even though 

the reported positive concentrations or sample-specific quantitation limits may be somewhat im,precise. 

The use of estimated data adds to the uncertainty associated with the risk assessment; however, the 

associated uncertainty is expected to be negligible compared to the other uncertainties inherent in the risk 

evaluation process (i.e., uncertainties with land uses, exposure scenarios, toxicological criteria, etc.). 

6.1.2 Selection of COPCs 

The overall goal of the baseline human health risk assessment is to quantify risks associated with those 

chemicals that represent a potentially significant human health hazard on the basis of toxicity, 

environmental concentration, and mobility. U.S. EPA guidance (U.S. EPA, 1989, 1995b) recommends 

focusing the baseline risk assessment by quantifying risk only for a select list of COPCs at a site. These 

chemicals, which are a subset of all detected chemicals in a given medium, are defined as those 

chemicals likely to dominate the overall potential risks for a site. 

. 

For the purposes of this baseline risk assessment, COPCs for a particular medium are limited to those 

chemicals that exceed a selection criterion. The maximum concentration of a chemical detected in soil, 

sediment, and groundwater was compared to the RBCs for that chemical. RBCs have been determined 

for cancer risk levels of 1 x IO” and noncancer (Hazard Quotient) levels of 1 .O and are presented in the 

most recent version of the U.S. EPA Region 3 Risk-Based Concentration Table (U.S. EPA, 2000a). The 

values in the RBC table were divided by 10 for noncarcinogens to screen to the more conservative 

Hazard Quotient of 0.1. Chemicals detected in groundwater were retained as COPCs if the maximum 

concentration detected exceeded the RBC for tap water. The maximum concentrations of chemicals 

detected in soil or sediment were compared to Region 3 residential RBCs for soil ingestion. U.S. EPA 

soil screening levels for transfer to air or groundwater were used to evaluate the inhalation pathway and 

the potential for chemicals to migrate from soil to groundwater (U.S. EPA, 1996a). Chemicals with 

concentrations exceeding these RBCs will be retained as COPCs. 

Concentrations (maximum) of chemicals detected in surface water were compared to the National 

Recommended Water Quality Standard (WQS) for human health (consumption of water and organisms) 

(US. EPA, 1999a) and the chemicals were retained as COPCs whenever the standards were exceeded. 
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If WQSs were not available for detected chemicals, comparisons were made to the U.S. EPA Region 3 __ ̂ . 
tap water RBCs. 

Inorganic COPCs were also selected based on a comparison of site-specific chemical concentrations to 

background chemical concentrations. Comparisons were made between the maximum concentration of 

the site-specific chemical and twice the mean of the background chemical concentration. If the maximum 

detected concentration was less than twice the mean of the .background chemical concentrations, then 

that chemical was not retained as a COPC. 

Samples were analyzed for both total chromium and hexavalent chromium. Consequently, criteria for 

trivalent chromium will be used to evaluate concentrations of total chromium. 

The initial list of COPCs for an area under investigation included any chemical detected at least once in 

validated environmental samples from the area. Essential human nutrients (magnesium, potassium, 

calcium, and sodium) present at relatively low concentrations were eliminated from the initial list of 

COPCs. They can be eliminated because they are only toxic at high doses. Potential adverse health 

effects resulting from exposure to essential nutrients in site media will be discussed in Section 6.5, 

Uncertainty Analysis. 

Maximum detected concentrations (in a sjngle sample) in each sample medium for Site 12 were 

compared to the risk-based and health-based screening criteria. If the maximum concentration exceeded 

any of the screening criteria, that chemical was retained as a COPC for all significant exposures involving 

that medium. For example, if arsenic was retained for soil, this chemical was evaluated as a COPC for 

both ingestion and dermal exposure routes. If none of the chemicals detected in a medium exceeded 

criteria, that medium was dropped from further consideration and the potential risks associated with 

‘REVISION 1 
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exposure to that medium were regarded as relatively insignificant. 

Table 6-1 summarizes the screening criteria used in the selection of COPCs. A medium-specific 

discussion of the specific criteria used for COPC selection and the results for the selection process are 

provided in the remainder of this section. 

Appendix E contains a comparison of maximum sediment results against U.S. EPA Region 9 Preliminary 

Remediation Goals (PRGs) (December 3, 1999). This comparison was performed as a result of recent 

U.S. EPA Region 4 guidance recommending the use of Region 9 PRGs instead of Region 3 RBCs during 

the COPC screening step in the human health risk assessment process. The use of PRGs rather than 

RBCs in the screening process did not result in any additional compounds being retained as COPCs for 

this site. 
r----=- ,- ., 
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6.1.2.1 Surface Soil 

Sixteen surface soil samples were collected at Site 12 and analyzed for VOCs, SVOCs, pesticides, PCBs, 

and inorganics. A comparison of the maximum detected concentrations to the risk-based screening 

levels is presented in Table 6-2. The following chemicals were detected at maximum concentrations in 

surface soil that exceeded the risk-based COPC screening levels: 

l SVOCs - benzo(a)pyrene 

l lnorganics - antimony, arsenic, iron, lead, and manganese . 

In accordance with U.S. EPA Region 4 guidance, since one carcinogenic PAH [benzo(a)pyreneJ had a 

maximum concentration exceeding the screening criteria, all carcinogenic PAHs will be retained as COPCs 

for surface soil. 

. . 
Concentrations of all chemicals detected in surface soil were less than the U.S. EPA soil screening levels 

(SSLs) for soil to air (Table 6-2). Therefore, exposures through inhalation ,of fugitive dust will not be 

retained for evaluation in the risk assessment. 

Maximum detected concentrations in surface soil were also compared to U.S. EPA SSLs for migration to 

groundwater, as summarized in Table 6-2. Concentrations of all chemicals detected in surface soil iyere 

less than the U.S. EPA SSL for migration from soil to groundwater. 

6.1.2.2 Groundwater 

Fourteen groundwater samples were collected at Site 12 and analyzed for VOCs, SVOCs, pesticides, 

PCBs, and inorganics. A comparison of the maximum detected concentrations to the risk-based 

screening levels is presented in Table 6-3. .The following chemicals were detected at maximum 

concentrations in groundwater that exceeded the risk-based COPC screening levels: 

l VOCs - acetone and chloroform 

l lnorganics - aluminum, arsenic, cadmium, iron, manganese, and thallium 

6.1.2.3 Surface Water 

Thirteen surface water samples were collected at Site 12 and analyzed for VOCs, SVOCs, pesticides, 

PCBs, and inorganics. A comparison of the maximum detected concentrations to the risk-based 
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screening levels is presented in Table 6-4. The following chemicals were detected at maximum ,- 
-. 

concentrations in surface water that exceeded the risk-based COPC screening levels: 

l SVOCs - bis(2-ethylhexyl)phthalate 

l lnorganics - aluminum, arsenic, iron, manganese, and vanadium 

6.1.2.4 Sediment 

Eighteen sediment samples were collected at Site 12 and analyzed for VOCs, SVOCs, pesticides, PCBs, 

and inorganics. A comparison of the maximum detected concentrations to the risk-based screening 

levels is presented in Table 6-5. The following chemicals were detected at maximum concentrations in 

sediment that exceeded the risk-based COPC screening levels: 

l lnorganics - aluminum, antimony, arsenic, iron, manganese, nickel, and vanadium 

6.1.2.5 Sediment Waste 

Two sediment waste samples were collected at Site 12 and analyzed for SVOCs, pesticides, PCBs, and 

inorganics. A comparison of the maximum detected concentrations to the risk-based screening levels is 

presented in Table 6-6. The following chemicals were detected at maximum concentrations in sediment 

that exceeded the risk-based COPC screening levels: 

l PCBs - Aroclor 1254 . 

. lnorganics - antimony, arsenic, cadmium, copper, iron, lead, and manganese 

Table 6-7 lists the chemicals retained as COPCs for surface soil, groundwater, surface water, and 

sediment. 

6.2 EXPOSURE ASSESSMENT 

The exposure assessment defines and evaluates the exposures experienced by likely receptor 

populations at a site. In order to have an exposure, several factors must be present: a source and 

mechanism of release, a route of contaminant transport through an environmental medium, a contact 

point for a human receptor, and an exposure route at the point of contact. All four components must be 

present for the exposure to occur. 

The exposure assessment presented in this section of the report consists of several subsections that ~----r - 
characterize the physical site setting and the potential receptors of concern, identify the potential 
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contaminant migration and exposure pathways, define the contaminant concentrations at the point of 

exposure, and present the equations used to quantify exposure in terms of contaminant intake (dose). 

Appendix E-l of this report contains sample calculations for the quantification of contaminant intakes, as 

well as the chemical-specific intakes,for Site 12. 

. 

6.2.1 Exposure Setting 

Reportedly, wastes were brought to the island by local residents prior to the Depot’s acquisition of the 

island. The Depot has not used the site as a disposal area. No organized landfill operations occurred by 

the local residents. ‘Disposal of waste at this site occurred from about 1955 to 1968. The disposal area 

received routine domestic refuse that included small metal cans, beer and soda bottles, hubcaps, tires, 

buckets, cinderblocks, rusted metal 5-gallon cans, sheet metal, paper, plastic, and wood. The area has 

an irregular, undulating surface due to the random scattering of waste piles, ranging up to approximately 

30 feet in diameter and 5 feet in height. 

6.2.2 Conceptual Site Model 

This section discusses the conceptual site model for Site 12. A conceptual site model facilitates 

consistent and comprehensive evaluation of the potential risks to human health by creating a framework 

for identifying the pathways by which human receptors may come in contact with contaminated media 

resulting from the source area. A conceptual site model depicts the relationships among the following 

elements, which are necessary for defining complete exposure pathways: 

0 Site sources of contamination 

l COPCs in environmental media 

l Contaminant release mechanisms 

l Contaminant transport pathways 

. Exposure mechanisms and exposure routes 

0 Potential receptors 

The conceptual site.model for Site 12 is provided in Figure 6-2. The potential sources of contamination at 

Site 12 are the wastes disposed on the site. Contaminants may be released from the site by mechanisms 

such as stormwater runoff and subsequent erosion of surface soil, leaching of COPCs from soil via 

infiltrating water to subsurface soil and subsequent migration through the subsurface soil to the water 

table, wind erosion of surface soil (fugitive dust), and the volatilization of chemicals from soil (volatile 

emissions). 
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Storms generate runoff, which is directed toward the surrounding surface water. Initially, this water may 

move across the‘site as sheet flow, which can entrain loose soil material. This soil is moved from the site 
F-, 

as a sediment and will be deposited where the flow velocity diminishes below that needed to carry a 

particular grain size. 

. . . . 

Soluble chemicals ‘may also migrate downward through the soil cdiumn via infiltrating precipitation. The 

migration of these chemicals may be somewhat impeded by the chemical’s tendency to bind to soil 

organic material. However, these, soluble chemicals may eventually reach the water table. ,Onc.e in the 

groundwater, these chemicals continue to migrate via dispersion and advection. 

Chemicals adsorbed to surface soil may also be released from a site via wind erosion of loose soil 

material. These particulates are carried downwind and potentially off site if the grain size is small enough 

and the wind velocity is great enough. Additionally, chemicals may also be released from soil via 

volatilization. 

Once released from the source, contaminants are transported in media such as soil, groundwater, 

surface water, sediment, or air. Potential receptors may be exposed either directly or indirectly to 

contaminants in these media by a variety of exposure mechanisms, such as direct contact and 

immersion. Typically, several exposure routes (ingestion, dermal contact, inhalation, etc.) are associated ,A.~ 

with a particular exposure mechanism. 

The conceptual site model presented in Figure 6-2 also indicates those exposure routes that are carried 

through the quantitative risk assessment for each potential receptor. An objective of the development of 

the conceptual site model, as well as the baseline human health risk assessment, is to focus attention on 

those pathways that contribute the most to the potential impacts on human health and the environment 

and to provide the rationale for eliminating other exposure pathways that are considered to be minor 

components of the overall risk. 

6.2.3 Potential Exposure Pathways 

Potential receptors can come into contact with contaminants in a variety of ways, which are generally the 

result. of interactions between a receptor’s behavior or lifestyle and an exposure medium. This 

assessment defines an exposure route as a stylized description of the behavior that brings a receptor into 

contact with a contaminated medium. 
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6.2.3.1 Air 

This pathway is based on the scenario that a receptor is immersed in air that contains suspended 

particulates and/or volatile organic vapors originating from the source,area. Subsequent exposure of the 

receptor occurs upon inhalation of the ambient air. 
. . 

A qualitative comparison of maximum detected concentrations in surface soil at Site 12 to U.S. EPA 

SSLs, based on intermedium transfer (from soil to air), was performed to determine if additional 

quantitative analysis of this potential exposure pathway was warranted. The SSLs are’ based on 

residential land use and lifetime exposure scenarios and are, therefore, conservative values for potential 

receptors under current and future land use conditions. Exposures to fugitive dust and VOCs released 

from soil were found to be relatively insignificant, based on the qualitative screening. This screening is 

summarized in Table 6-2. Maximum detections of all chemicals in surface soil were less than the SSLs; 

therefore, exposure via the inhalation pathway is considered to be minimal and was not considered for 

further evaluation. 

6.2.3.2 Direct Contact with Soil and Sediment 

Potential receptors may come into.direct contact with surface soil and sediment, which may be affected 

by the release of chemicals from the source area. During the receptor’s period of contact, the individual 

may be exposed via incidental ingestion of surface soil and sediment or via dermal absorption of 

contaminants from surface soil and sediment. 

Dermal contact with chemicals detected in the site surface soil and sediment may or may not result in a 

significant exposure. In general, inorganics, which were detected frequently in the soil/sediment samples 

and were selected as COPCs, tend to strongly adhere to organic matter. For these chemicals to ‘be 

percutaneously absorbed, they must first desorb from soil and diffuse through the skin. Various factors 

affect the rate of dermal absorption, including the amount of soil on the skin surface, soil characteristics 

(moisture, pH, organic carbon content, etc.), skin characteristics (thickness, temperature, hydration, etc.), 

volatilization losses, and chemical-specific properties. Dermal exposures to chemicals in soil and 

sediment are evaluated quantitatively in the baseline risk assessment. 

6.2.3.3 Direct Contact with Groundwater 

Human receptors using groundwater as a potable water supply may be exposed to groundwater via 

ingestion, dermal contact, and inhalation. Groundwater is not currently used as a potable water supply at 

the site nor is it expected to be used in the future as a potable water supply. This scenario is based on 

the high salinity of the groundwater and the current and future use of the site. Salinity readings ranged 
6 
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from 0.6 to 33 parts per trillion (ppt), with an average reading of 16 ppt. These salinity readings are most 

likely the result of the salt water marsh surrounding Site 12, which makes the groundwater unsuitable for 

potable use. Attempts to pump groundwater from the area would be more likely to draw from the 

abundant supply of salt water. In addition, the site is a former disposal area. Under future scenarios 

considered for the site, restrictions would be implemented to prevent the installation of, wells. 

Furthermore, there are no off-site residents located downgradient of the site who might use groundwater 

as a potable water supply. Construction workers may have dermal contact with groundwater if excavation 

below the water table occurs. Although it is unlikely that groundwater would be used for potable 

purposes, ingestion of groundwater will be considered as an ingestion pathway. 

I---” 

6.2.3.4 Direct Contact with Surface Water 

Receptors may come into direct contact with surface water in marshy areas of the site. These surface 

waters may contain contaminants in a dissolved phase. Individuals may be exposed via dermal contact 

and/or incidental ingestion. 

6.2.3.5 Ingestion of Fish 

The surface water bodies adjacent to Site 12 are tidally influenced and are dry at low tide. Consequently, 

any fish in surface water adjacent to Site 12 originated from outside these areas. Therefore, ingestion of 

fish caught at Site 12 will not be retained for evaluation in the risk assessment. 

6.2.4 Potential Receptors 

Potential receptors were identified for both current and future land use conditions. The receptors were 

identified by analyzing the interaction of current land use practices and the identified sources of 

contamination. Future site use is expected to remain the same as the current site use, which is industrial. 

Receptors are as follows: 

l Individuals (construction workers) who may contact surface and subsurface soil while excavating 

will be evaluated for exposure to surface soil and surface water/sediment. Dermal exposure to 

shallow groundwafer may also be possible for this receptor. It will be assumed that the construction 

worker is exposed to surface soil 6 months over a l-year period and would be engaged in activities 

where he could be exposed to groundwater, surface water, and sediment 1 month out of the year. 

l The site is located adjacent to a residential area and it is possible for individuals to trespass on the 

site. On-site adolescent trespassers are assumed to be exposed to soil, surface water, and 
.-=. 

sediment on an infrequent basis. 
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l At present, the site is not used for recreational activities, although recreational use of the site may 

occur in the future. On-site adolescent or adult recreational users are assumed to be exposed to 

soil, surface water, and sediment on an infrequent basis. 

l Hypothetical Future On-Site Residents are evaluated as potential receptors. Future on-site 

residents are assumed to be exposed to soil and groundwater on a daily basis and to surface water 

and sediment less frequently. Future child and adult residents are not receptors under current or 

expected future land use and are incl,uded only to provide an indication of potential risks if the base 

were to close and then be developed for residential use. Although military personnel reside at the 

base under current conditions, the residential scenario is not’applicable for these receptors since they 

do not reside in the areas of investigation and they are assigned to the base for a relatively short 

period of time (e.g., 3 to 6 years). 

A summary of the rationale used for the selection or elimination of a potential receptor group is provided 

in Table 6-8. Site workers (e.g., full-time employees and maintenance workers) will not be considered 

potential receptor groups and will not be evaluated in the human health risk assessment for the following 

reasons: No development (industrial, commercial, or residential) exists at the site ‘and any development 

by the Depot is extremely unlikely because the island is within the distance arc required for the Depot’s 

small arms weapons range. Additionally, access to the island is limited. Within the confines of the Depot, 

no direct route exists from the main portion of the base to Jericho Island. To access the island, Depot 

personnel must exit the main gate of the Depot, drive through a residential community, and access the 

island via a causeway from a residential street. Industrial or commercial development (by the Depot or a 

third-party owner) is extremely unlikely. As such, only future residents, trespassers, and recreational 

users will be evaluated in the human health risk assessment. 

6.2.5 Exposure Point Concentrations 

According to U.S. EPA guidance (1989, 1992); risk assessments are conducted using a representative 

exposure point concentration for each COPC. The exposure point concentration is typically defined as 

the upper 95 percent confidence limit (UCL), which is based on the distribution of a data set. However, 

when small data sets (i.e., fewer than 11 samples) are available for a site and/or medium, the 95 percent 

UCL is not considered to be a good estimate of the sample mean; ‘in those cases, the maximum detected 

concentration is used as the exposure point concentration. It should be noted that a sample and ‘its 

duplicate sample were averaged prior to the determination of the exposure point concentration. 

For normally distributed data, the calculation of the exposure point concentration (UCL) is a two-step 

process. First, the standard deviation of the sample set must be determined, as follows: 
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where: S = standard deviation 

Xi = individual sample value 

n = number of samples 

y = mean sample value 

The one-sided UCL on the mean is then calculated as follows: 

UCL = T7 + t s 
( 1 p 

where: UCL = 95% upper confidence limit of the mean 

y- = arithmetic average 

t = one-sided t distribution factor (tO.& 

s = standard deviation ..-?. 

n = number ofsamples 

For lognormally distributed data sets, the exposure concentration is calculated using the following 

equation: 

. 

UCL = 
HS 

(n - 1 )112 

where: UCL 

ew 
x 
S 

H 

n 

= 95% upper confidence limit of the mean 

= constant (base of the natural log, e) 

= mean of the transformed data 

= standard deviation of the transformed data 

= H-statistic (from Gilbert, 1987; Ho&‘ 

= number of samples 

This equation uses individual sample results that have been transformed using the natural logarithm 

function. If the data set has an undefined distribution, then the maximum detected concentration was used :.-.., 

as the exposure point concentration. 
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U.S. EPA Region 4 has adopted a Toxicity Equivalence Factor (TEF) approach to evaluate potentially 

carcinogenic PAHs. These TEFs are based on the relative potency of each compound relative to that of 

benzo(a)pyrene. TEFs for the individual carcinogenic PAHs are as follows: 

Compound 

Benzo( a)pyrene 

Benz(a)anthracene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Chrysene 

Dibenz(a,h)anthracene 

Indeno( 1,2,3cd)pyrene 

. 

,TEF 

1.0 

0.1 

0.1 

0.01 

0.001 

1.0 

0.1 

The TEFs are used to convert each individual carcinogenic PAH concentration into an equivalent 

concentration of benzo(a)pyrene. Using individual benzo(a)pyrene equivalent concentrations, an exposure’ 

point concentration for carcinogenic PAHs is derived. 

Exposure point concentrations for COPCs for surface soil, groundwater, surface water, and sediment are 

summarized in Table 6-9. Only two sediment waste samples were collected; consequently, the maximum 

detected cencentration in sediment waste samples was used as the exposure point concentration. 

6.2.6 Quantification of Exposure 

Estimates of exposure are based on the contaminant concentrations at the exposure points and on 

scenario-specific assumptions and intake parameters. The models and equations used to quantify 

intakes are described in this section and have been obtained from a variety of U.S. EPA guidance 

documents, which are cited in the specific intake estimation sections that follow. 

Exposure model parameters for all receptors are presented in Table 6-10. The parameters are based on 

those presented in the Master Work Plan for MCRD Parris Island (B&R Environmental, 1998) and 

standard U.S. EPA Region 4 default values. Rationale is provided below for those parameters that are 

non-standard values or values other than those presented in the Master Work Plan. The parameters are 

used in the equations presentedjn this section, along with the exposure point concentrations previously 

defined to estimate contaminant intakes, which will be used to determine potential risks. individual 

chemical intakes for each receptor/exposure route combination are presented in Appendix E. 

,f--? 
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6.2.6.1 Incidental Ingestion of Soil/Sediment 

Direct physical contact with soil (and sediment) may result in the incidental ingestion of chemicals by 

construction workers, trespassers, on-site recreational users, and on-site residents. Exposure associated 

with the oral route is estimated in the following manner (U.S. EPA, 1989): , 

. 

Intake,, = (Csi )(I& )tFI)(EF)(ED)(W 
WWT) 

where: Intakei 

Gi 

IR 

FI 

EF 

ED 

CF 

BW 

AT 

intake of contaminant “i” from soil or sediment (mg/kg/day) 

concentration of contaminant “i” in soil or sediment (mg/kg) 

incidental ingestion rate (mg/day) 

fraction ingested from contaminated source (decimal fraction) 

exposure frequency (days/year) 

exposure duration (years) 

conversion factor (I 0” kg/mg) 

body weight (kg) 

averaging time (days); 

for noncarcinogens, AT = ED x 365 days/year; 

for carcinogens, AT = 70 years x 365 days/year 

Since Site 12 is relatively small in size, it was assumed that a construction worker would be engaged in 

construction-related activities 125 days a year (EFsoil) over a l-year period (ED). It was further assumed 

that a construction worker would be exposed to sediment for ,I work month or 21 days per year 

(EFsediment) while at the site. An exposure frequency of 45 days a year will be used for trespassers, on- 

site recreational users, and on-site residents,exposed to sediment. This value is based on U.S. EPA 

Region 4’s default value for recreational swimming. All other exposure parameters for incidental ingestion 

of soil and sediment are standard U.S. EPA default values. ’ 

6.2.6.2 Dermal Contact with Soil/Sedim&nt 

During direct contact, construction workers, trespassers, on-site recreational users, and on-site residents 

may contact contaminated soil and sediment with their skin. Dermal absorption from potentially 

contaminated soil and sediment is calculated using the following equation (U.S. EPA, 1989): 

Intake,, = (c,i)tSA)tAF)(ABS)(CF)(EF)tED) 
WfWT) 
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<f-Y where: Intake,i = 

C&i = 

SA = 

AF’ = 

ABS = 

,CF = 

EF = 

ED = 

BW = 

AT = 

amount of chemical “i” absorbed during contact with soil or sediment 

@wWdw) 

concentration of chemical “i” in soil or sediment (mglkg) 

skin surface area available for contact (cm*/day) 

skin adherence factor (mg/cm*) ‘. 

absorption factor (decimal fraction) 

conversion factor (10” kg/mg) 

exposure frequency (days/year) 

exposure duration (years) 

body weight (kg) 

averaging time (days); 

for noncarcinogens, AT = ED x 365 days/year; 

for carcinogens, AT = 70 years x 365 days/year 

The same exposure frequencies and durations used in the estimation of incidental ingestion intakes of 

soil/sediment are used to estimate exposure via dermal contact. Current guidance (U.S. EPA, 1998b) is 

used to develop the following default assumptions concerning the amount of skin surface area available 

for contact for a receptor: For construction workers, the exposed skin surface area was assumed to be 

4,100 cm*. This value represents the hands, forearms, and head being exposed to soil (U.S. EPA, 1992). 

It was assumed that 25 percent of the total body surface area (U.S. EPA, 1998b) was available for 

exposure by the adolescent trespasser (3,820 cm*), adolescent recreational user (3,820 cm*), adult 

recreational user (5,700 cm*), child resident (2,000 cm*), and adult resident (5,700 cm*). Soil/sediment 

skin adherence factors used in the risk assessment were 0.5 mg/cm* for the construction worker; 

0.2 mg/cm* for the adolescent trespasser, adolescent recreational user, adult recreational user, and child 

resident; and 0.07 for the adult resident (U.S. EPA, 1998b). Absorption factors of 0.13 and 0.03 were 

used to assess dermal exposure to benzo(a)pyrene and arsenic, respectively (U.S. EPA, 1998b). 

Region 4 default values of 0.01 for organics and 0.001 for inorganics were used for those chemicals for 

which chemical-specific absorption factors were- not available (U.S. EPA Region 4, 1995a). 

P 

6.2.6.3 incidental Ingestion of Surface Water/Ingestion of Groundwater 

Construction workers, trespassers, recreational users, and on-site residents may incidentally ingest 

surface water while at Site 12. Future child and adult residents may use groundwater as a potable water 

supply. Intakes associated with ingestion of water are evaluated using the following equations (U.S. EPA, 

1989): 
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Intake, = (C, WW-WWD) for Surface Water .H 
W’WT) 

Intake, = (‘w )(IRW )tEF)tED) for Groundwater 
WWAT) 

1 

where: Intakhi= 

c, = 

IR, = 

CR = 

ET = 

EF = 

ED = 

BW = 

AT = 

intake of chemical “i” from water (mg/kg/day) 

concentration of chemical “i” in water (mg/L) 

ingestion rate for groundwater(L/day) 

contact rate for surface water (L/hour) 

exposure time for surface water (hours/day) 

exposure frequency (days/year) 

exposure duration (years) 

body weight (kg) 

averaging time (days); 

for noncarcinogens, AT = ED x 365 days/year; 

for carcinogens, AT = 70 years x 365 days/year 

. 

It. is assumed that construction workers, trespassers, on-site recreational users, and on-site residents may 

incidentally ingest (CR) 0.01 .L/hr (similar to wading) while at the site (U.S: EPA, 1995). It was assumed 

that exposure frequencies for surface water would be the same as those for exposure to sediments. The .,r”z., 

exposure time (ET) for construction workers is 8 hours per day, the length of a typical work day. The 

exposure time for trespassers, on-site recreational users, and on-site residents exposed to surface water 

was 2.6 hours, which is the U.S.-EPA-recommended default value for swimming (U.S. EPA, 1989). It was 

assumed that all other exposure parameters for incidental ingestion of surface water are standard U.S. 

EPA default values. For potable use of groundwater, it was assumed that a child would ingest 1 liter per 

day, 350 days a year for 6 years and an adult would ingest 2 liters per day, 350 days a year for 24 years. 

6.2.6.4 Dermal Contact with GroundwaterlSurface Water 

Construction workers may contact groundwater during construction activities if excavation occurs below 

the water table. In addition, construction workers, trespassers, on-site recreational users, and on-site 

residents may come into contact with surface water. Future child and adult residents may use 

groundwater as a potable water supply. The following equation is used to assess exposures resulting 

from dermal contact with water (U.S. EPA, 1998b): 
. 

DA,,,, = tDAWe”t W’4tEWEFW 
WW-U 
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where: DAD,i = 

D&vent = 

EV = 

ED = 

EF = 

A = 

BW = 

AT = 

OCTOBER 2001 ,^,, ‘Xj. ‘“y,< y&h ‘, ’ 

dermally absorbed dose of chemical “i” from water (mg/kg/day) 

absorbed dose per event (mg/cm*/event) 

event frequency (events/day) 

exposure duration (years) 

exposure frequency (days/year) 

skin surface area available for contact (cm*) 

body weight (kg) 

averaging time (days); 

for noncarcinogens, AT = ED x 365 days/year; 

for carcinogens, AT = 70 years x 365 days/year 

The absorbed dose per event (D&,& is estimated using a non-steady-state approach for organic 

compounds and a more traditional steady-state approach for inorganics. For organics, the following 

equations apply (U.S. EPA, 1998b): 

If tevent < t” t then : DAevent = (2 Kp) (C,,) (CF) 

If t Bvenf > t’, then : DA,.,~ =(K.,(C~.)(CFj~+2~(‘+;~;;Bz 11 

. . 

where: bvent = duration of event (hour/event) 

( = time it takes to reach steady-state conditions (hours) 

K, 7 permeability coefficient from water through skin (cm/hour) 

C SW = concentration of chemical “i” in water (mg/L) 

z = lag time (hour) 

x = constant (unitless; equal to 3.141592654) 

CF = conversion factor (IO” Ucm3) 

B = partitioning constant derived by Bunge Model (dimensionless) 

For organic COPCs for groundwater and surface water, values for K, are obtained from the current 

dermal guidance (U.S.. EPA, 1998b). The partitioning constant derived by Bunge Model, B, is calculated 

from 

B = K, x&i-/2.6 

where: 

MW = Molecular weight. 

. 

The lag time, ‘5, is calculated from 
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If B is less than or equal to 0.6, then the time it takes to reach steady-state conditions, t*, is calculated from 

t’ = 2.4~~ 

And if B is greater than 0.6, then t* is calculated from 

and 

b _ 2x(l+W -c 

71: 

c- l+3B+3BZ 
3(1 +B) 

,, = 1 
SC SC 

x 1 f-j-2 60-0.00~6X!.bt’) 

where: 

I6C = apparent thickness of skin (cm), 

DSC = effective diffusivity for chemical transfer through skin’(cm’/hr) 

The following steady-state equation is used to estimate DA,,,, for inorganics: 

;rc--” 

DAM = tK,)(C,)(t,,ti) 

The recommended default permeability coefficient value of 0.001 cm/hour was used for the inorganics 

selected as COPCs. 

Current guidance (U.S EPA, 1998b) is used to develop the following default assumptions concerning the 

amount of skin surface area available for contact. The exposed skin surface area for construction 

workers was assumed to be 2,490 cm’. This value represents the hands and forearms being exposed to 

groundwater/surface water (U.S. EPA, 1998b). It was assumed that exposure frequencies for 

groundwater/surface water would be the same as those for exposure for sediments. The exposure time 

(ET) for construction workers is 8 hours per day, the length of a typical workday. The exposure time for 

trespassers, on-site recreational users, and on-site residents exposed to surface water was 2.6 hours, 

which is the U.S.-EPA-recommended default value, for swimming (U.S. EPA, 1989). It was assumed that f---.., 
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25 percent of the total body surface area (U.S. EPA, 1998b) was available for exposure to surface water 

by the adolescent trespasser (3,820 cm*), adolescent recreational user (3,820 cm*), adult recreational 

user (5,700 cm’), child resident (2,000 cm*), and adult resident (5,700 cm*). All other exposure 

parameters for dermal contact with groundwater and surface water,are standard U.S. EPA default values. 

For potable use of groundwater, it was assumed that the entire body would be available for exposure for 

a child (6,600 cm2) and adult (18,009 crh*). It was assumed that a child would be exposed to 

groundwater while bathing 15 min per day, 350 days per year for 6 years and an adult would be exposed 

15 min per day, 350 days per year for 24 years. 

6.2.6.5 Exposure to Lead 

The equations and methodology presented in the previous section cannot be used to evaluate exposure 

to lead because of the absence of published dose response parameters for this chemical. Exposure to 

lead can be evaluated using the U.S. EPA Integrated Exposure Uptake Biokinetic (IEUBK) Model for lead, 

version 0.99D (U.S. EPA, 1994a). This model is designed to estimate blood levels of lead in children 

(under 7 years of age) based on either default or site-specific input values for air, drinking water, diet, 

dust, and soil exposure. Exposures to lead by nonresidential adults are evaluated by use of a slope 

factor approach developed by the U.S. EPA Technical Review Workgroup for Lead (U.S. EPA, 1996c). 

The approach focuses on estimating fetal blood-lead concentrations in women exposed to lead- 

contaminated soils. 

Studies indicate that infants and young children are extremely susceptible to adverse effects from 

exposure to lead. Considerable behavioral and developm.ental impairments have been noted in children 

with elevated blood-lead levels. The threshold for toxic effects to children from this chemical is believed 

to be in the range of 10 ug/dL to 15 ug/dL. Blood-tead levels greater than 10 pg/dL are considered to be 

a concern. 

In general, the IEUBK Model and Technical Review Work.Group Model for lead were used to address 

exposure to lead when detected soil concentrations exceeded the Office of Solid Waste and 

Environmental Response (OSWER) soil screening level of 400 mg/kg for residential land use (U.S. EPA, 

1994b). Concentrations of lead in groundwater and surface water concentrations were less than the 

15 ug/L Federal Action Level promulgated under the Safe Drinking Water Act. Consequently, exposures 

to lead in groundwater and surface water were not evaluated with the IEUBK model. Exposure 

concentrations, as well as default parameters for some input parameters, were used in the evaluation. 

The input parameters used and the results of lead models, estimated blood-lead levels, and probability 

density histograms are presented in the site-specific appendices. 
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6.3 TOXICITY ASSESSMENT 
,- 

The toxicity assessment examines information concerning the potential human health effects associated 

with exposure to COPCs. The goal of’ the toxicity assessment is to provide, for each COPC, a 

quantitative estimate of the relationship between the magnitude and .type of exposure and the severity or 

probability of human health effects. The toxicity values presented in this section are integrated’with the 

outputs of the exposure assessment to characterize the potential for the occurrence of adverse health 

effects. 

The toxicological evaluation involves a critical review and interpretation of toxicity data from 

epidemiological, clinical, animal, and in vitro studies. This review of the data ideally determines both the 

nature of the health effects associated with a particular chemical and the probability that a given quantity 

of a chemical could result in the referenced effect. This analysis defines the relationship between the 

dose received and the incidence of an adverse effect for the COPC. 

The entire toxicological database is used to guide the derivation of cancer slope factors (CSFs) for 

carcinogenic effects and reference doses (RfDs) for noncarcinogenic effects. These data may include 

epidemiologic& studies, long-term animal bioassay% short-term tests, and comparisons of molecular 

structure. Data from these sources are reviewed to determine if a chemical is likely to be toxic to 

humans, Because of the lack of available human studies, however, the majority of toxicity data used to 

derive CSFs and RfDs comes from animal studies. 

For noncarcinogenic effects, the most appropriate animal model (i.e., the species most biologically similar 

to the human) is identified. Pharmacokinetic data often enter into this determination. In the absence of 

sufficient data to identify the most appropriate animal model, the most sensitive species is chosen. The 

RfD is generally derived from the most comprehensive toxicology study that characterizes the dose 

response relationship for the critical effect of the chemical. Preference is given to studies using the 

exposure route of concern. In the absence of such data, however, an RfD for one route of exposure may 

be extrapolated from data from a study that used a different route of exposure. Such extrapolation must 

take into account pharmacokinetic and toxicological differences between the routes of exposure.. 

Uncertainty factors are applied to the . . highest no-observed-adverse-effect-level (NOAEL) to adjust for 

inter-‘and intraspecies variation,, deficiencies in the toxicological database, and use of subchronic rather 

than chronic animal studies. Additional uncertainty factors may be applied to estimate a NOAEL from a 

lowest-observed-adverse-effect-level (LOAEL) if the key study failed to determine a NOAEL. 

CSFs for weights-of-evidence of Group A or B chemicals are generally derived from positive cancer 

studies that adequately identify the target organ in ‘the test animal data and characterize the dose 

response relationship. CSFs are derived for Group C compounds for which the data are sufficient but are 

/---. 7 
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not derived for Group D or E chemicals. No consideration is given to similarity in the animal and human, 

target organ(s) because a chemical capable of inducing cancer in any animal tissue is considered 

potentially carcinogenic to humans. Preference is given to studies using the route of exposure of 

concern, in which normal physiologic function was not impaired and in which exposure occurred during 

most of the animal’s lifetime. Exposure. and pharmacokjnetic considerations are used to estimate 

equivalent human doses for computation of the CSF. When a number of studies of similar quality are 

available, the data may be combined in the derivation of the CSF. 

Toxicological profiles for each of the COPCs are presented in Appendix E. These profiles present a 

summary of the available literature on carcinogenic and noncarcinogenic effects associated with human 

exposure to the chemical. 

P 

6.3.1 Carcinoqenic Effects . 

The toxicity information considered in the assessment of potential carcinogenic risks includes a weight-of- 

evidence classification and a slope factor. The weight-of-evidence classification qualitatively describes 

the likelihood that a chemical is a human carcinogen and is based on an evaluation of the available data 

from human and animal studies. A chemical may be placed in one of three groups in U.S. EPA’s 

classification system to denote its potential for carcinogenic effects: 

l Group A - known human carcinogen 

l Group Bl or 82 - probable human carcinogen 

l Group C - possible human carcinogen 

Chemicals that cannot be classified as a human carcinogen because of a lack of data are placed in 

Group D, and those for which there is evidence of noncarcinogenicity in humans are placed in Group E. 

The CSF is the’ toxicity value used to quantitatively express the carcinogenic hazard of cancer-causing 

chemicals. It is defined as the upper-bound estimate of the probability of cancer incidence per unit dose 

averaged over a lifetime. Slope factors are derived from studies of carcinogenicity in humans and/or 

laboratory animals and are typically calculated for compounds in Groups A, Bl, and 82, although some 

Group C carcinogens also have slope factors and some B2 carcinogens have none (e.g., lead). Slope 

factors are specific to a chemical and route of exposure and are expressed in units of (mg/kg/day)-’ for 

both oral and inhalation routes. Inhalation cancer toxicity values are usually expressed as inhalation unit 

risks in units of reciprocal ug/m3 (1/pg/m3). Because cancer risk characterization requires an estimate of 

reciprocal dose in units of l/mg/kg/day, the inhalation unit risk must be converted to the mathematical 

equivalent of an inhalation cancer slope factor, or risk per unit dose (mg/kg/day). This is done by 

assuming that humans weigh 70 kg and inhale 20 m3.0i air per day [i.e., the inhalation unit risk (1/ug/m3) 
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is divided by 20 m3, multiplied by 70 kg, and multiplied by 1,000 pg/mg to yield the mathematical 

equivalent of an inhalation slope factor (I/mg/kg/day)]. 

CSFs for COPCs at Site 12 are presented in Table 6-11. The primary sources of information for these 

values are the U.S. EPA’s Integrated Risk Information System (IRIS) (U.S. EPA, 2000a). U.S. EPA 

intends that IRIS supersede all other sources of toxicity information for risk assessment. If values are not 

available in IRIS, the annual Health Effects Assessment Summary Tables (HEAST) (U.S. EPA, 1997) are 

consulted. U.S. EPA Region 3 Risk-Based Concentration Tables (April 13, 2000) are also used as a 

quick tabulated reference for available CSFs. If no CSF is available from any of these sources, 

carcinogenic risks are not quantified and potential exposures are addressed in Section 6.5, Uncertainty 

Analysis. 

CSFs also exist for several (but not all) Class C compounds, which are .identified as “possible” human 

carcinogens. These compounds typically exhibit inadequate evidence of carcinogenicity in humans and 

limited evidence in animals. In this human health risk assessment, Class C compounds are evaluated the 

same as Class A, Bl , and B2 compounds, The uncertainty associated with this approach is discussed in 

Section 6.5. 

Dermal CSFs are derived from the corresponding oral values. Regional guidance (U.S. EPA, Region 4, 

1995a, 1996b) is used as a basis for determining the dermal CSFs. In the derivation of a dermal CSF, 

the oral CSF is divided by the gastrointestinal absorption efficiency to determine a CSF based on an 

absorbed dose rather than an administered dose, as follows: 

The oral CSF is divided by the absorption efficiency because CSFs are expressed as reciprocal doses. 

Dermal CSFs and the absorption efficiencies used in their determination are also included in Table 6-l 1. 

As discussed in Section 6.2.5, U.S. EPA Region 4 has adopted a TEF approach to evaluate potentially 

carcinogenic PAHs. These TEFs are based on the relative potency of each compound relative to that of 

benzo(a)pyrene. U.S.’ EPA Region 4 also requires that dermal exposures to PAHs be evaluated using the 

TEF approach. Consequently, the oral and dermal CSF for benzo(a)pyrene is used to evaluated exposures 

to all carcinogenic PAHs in terms of benzo(a)pyrene equivalents. 
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6.3.2 Noncarcinonenic Effects 

For noncarcinogens, it is assumed that there exists a dose below which no adverse health effects will be 

seen. Below this “threshold” dose, exposure to a chemical can be tolerated without adverse effects. For 

noncarcinogens, a range of exposure exists that can be tolerated. Toxic effects are manifested only 

when physiologic protective mechanisms are overcome by exposures to a chemical ‘above its threshold 

level. Maternal and developmental endpoints are considered systemic toxicity. 

The potential for noncarcinogenic health effects resulting from exposure to chemicals is assessed by 

comparing an exposure estimate (intake or dose) to an WD. The RfD is expressed in units of mglkglday 

and represents a daily intake of contaminant per kilogram of body weight that is not sufficient to cause the 

threshold effect of concern. An RfD is specific to the chemical, the route of exposure, and the duration 

over which the exposure occurs. Separate RfDs are presented for ingestion and inhalation pathways. In 

particular, reference concentrations (RfCs) in units of mg/m3 are typically presented for the inhalation 

pathway. Because characterization of noncarcinogenic effects requires an estimate of dose in units of 

‘mg/kg/day, the inhalation RfC must be converted to an inhalation WD. This is done by assuming that 

humans weigh 70 kg and inhale 20 m3 of air per day [i.e., the inhalation RfC (mg/m3) is multiplied by 

20 m3/day and divided by 70 kg to yield an inhalation RfD (mg/kg/day)]. 

To derive an RfD, U.S. EPA reviews all relevant human and animal studies for each compound and 

selects the study (studies) pertinent to the ‘derivation of the specific RfD. Each study /s evaluated to 

determine the NOAEL or, if the data are inadequate for such a determination, the LOAEL. The NOAEL 

corresponds to the dose (in mg/kg/day), that can be administered over a lifetime without inducing 

observable adverse effects. The LOAEL corresponds to the lowest daily dose that induces an observable 

adverse effect. The toxic effect characterized by the LOAEL is referred to as the “critical effect.” To 

derive an WD, the NOAEL (or LOAEL) is divided by uncertainty factors to ensure that the RfD will be 

protective of human health. Uncertainty factors are applied to account for extrapolation of data from 

laboratory animals to humans (interspecies extrapolation), variation in human sensitivity to the toxic 

effects of a compound (intraspecies differences), derivation of a chronic RfD based on a subchronic 

rather than a chronic study, and/or derivation of an RfD from the LOAEL rather than the NOAEL. In 

addition to these uncertainty factors, modifying factors between 1 and 10 may be applied to reflect 

additional qualitative considerations in evaluating the data. For most compounds, the modifying factor is 

1. 
, 

A dermal RfD is developed from an oral RfD by multiplying by the gastrointestinal tract absorption factor, 

as follows: 

RfD dermal = ( RfDorat WBSGI ), 
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The resulting dermal RfD is, therefore, based on absorbed dose, which is what is calculated by the -’ 
.-. 

dermal exposure algorithms. 

RfDs for the COPCs at Site 12 are presented in Table 6-12. The primary source of these values is the 

IRIS database (U.S. EPA, 2000b), followed by other U.S. EPA sources described for the carcinogens. 

Table 6-12 also includes the primary target organs affected by a particular chemical. This information 

may be used in the risk characterization section to segregate risks by target organ effects, unless the total 

HI is below unity. This ensures that “risks” are not overestimated when different compounds affect 

different target organs. 

6.4 RISK CHARACTERIZATION 

This section provides a characterization of the potential human.health risks associated with the potential 

exposure to COPCs at Site 12. Section 6.4.1 outlines the methods used to quantitatively estimate the 

type and magnitude of potential risks for human receptors. A summary of the risk characterization for 

Site 12 is provided in Section 6.4.2. 

6.4.1 Methodology for Estimation of Quantitative Risks Y--Y” 

‘Potential human health risks. resulting from exposure to COPCs are estimated using algorithms 

established by U.S. EPA (U.S. EPA, 1989). The methods described by U.S. EPA are protective of human 

health and are likely to overestimate (rather than underestimate) risk. The methodology uses specific 

algorithms to calculate risk as a function of chemical concentration, human exposure parameters, and 

toxicity. ,- 

Risks from hazardous chemicals are calculated for either carcinogenic or noncarcinogenic effects. Some 

carcinogenic chemicals may also exhibit noncarcinogenic effects. Potential impacts are then 

characterized for both types of health effects. ‘_ 

6.4.1.1 Carcinogenic Effects 

Risks attributable to exposure to carcinogenic COPCs are estimated as the probability of an individual 

developing cancer over a lifetime as a result of exposure to a potential carcinogen. At low doses, the 

incremental lifetime cancer risk (ILCR) is determined as follows (U.S. EPA, 1989): 

ILCRi = (IntakeJ(CSFJ 
,--1 

where: ILCRi = incremental lifetime cancer risk for chemical “i”, expressed as a unitless 
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Intake = 

CSFi = 

probability 

intake of chemical ‘7” (mg/kg/day) 

cancer slope factor of chemical ‘7” (kg/day/mg) 

Estimated ILCRs are compared to the U.S: EPA target .risk .range, IO4 to 10”. Risks below 1 x IO” 

(l/l ,OOO,OOO, or a risk less than 1 in 1 million) are generally considered to be “acceptable” by the 

U.S. EPA, whereas risks greater than 1 x 1 O4 (1 in lO,OOO).are generally considered to be “unacceptable” 

by the Agency. Depending on the risk management goals for the site, risks within IO4 to YO”. are also 

typically regarded as “acceptable.” 

When carcinogenic risks exceed 1 x 10m2 using the above methodology, the U.S. EPA (1989) specifies 

that the one-hit model’be used, as follows: 

ILCR = I- exp(-Intakei)(CSFi) 

Risks are estimated for all carcinogenic compounds regardless of the class designation (A, B, or C). 

6.4.1.2 Noncarcinogenic Effects 

The hazards associated with the effects of noncarcinogenic COPCs are evaluated by comparing an 

exposure level or intake to an RfD. The ratio of the intake to the RfD is called the Hazard Quotient (HQ) 

and is defined as follows (U.S. EPA, 1989): 

Intake 
HQi = - 

RfDi 

where: HQi = Hazard Quotient for chemical ‘3” (unitless) 

Intake = intake of chemical ‘7” (mglkglday) 

RfDi = reference dose of chemical 7” (mg/kg/day) 

A Hazard Index (HI) is generated by summing the individual HQs for all the COPCs. If the HI exceeds 

unity, there exists a potential for noncarcinogenic (toxic) effects to occur. When the HI exceeds unity, it is 

necessary to segregate the HQs by target organ effects since the HQs for all noncarcinogens are not 

considered to be truly additive unless similar target organs are affected. 
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The estimation of noncarcinogenic effects (i.e., the calculation of HQs/Hls) should not be construed as a 

probability in the manner of the ILCR but rather a numerical indicator of the extent to which a predicted 
.F--L 

- 

intake exceeds, or is less than, an RfD. 

6.4.2 Results of the Risk Characterization : I . 

This section contains a summary of the‘results of the risk characterization for Site 12. Potential cancer 

risks and HIS were calculated for construction workers, trespassers, on-site recreational users, and on- 

site residents and are summarized in Table 6-13. Sample calculations are presented in Appendix E. 

Results of the risk assessment in RAGS Part D format are included in Appendix E. 

Construction Workers 

All estimated cancer risks for construction workers were within U.S. EPA’s target risk range of IO4 to 10”. 

The estimated cancer risk for construction workers was 3.5 x IO” for exposure to surface soil, 3.1 x IO” 

for exposure to groundwater, 1 .O x IO-’ for exposure to sediment, 3.4 x IO” for exposure to surface water, 

and 8.3 x 1 O-’ for exposure to sediment waste. The total cancer risk across all media was 4.5 x lOa. 

The estimated HI for a construction worker exposed to surface. soil was 1.4, which exceeds the 

acceptable level of 1 .O, but the HQs for the individual target organs were less than the acceptable level of 

1.0. The estimated HIS of 0.14 for exposure to groundwater, 0.06 for exposure to sediment, and 0.02 for 

exposure to surface water were less than the acceptable level of 1.0, indicating that no adverse health 

effects are anticipated for construction workers exposed to groundwater, sediment, and surface water 

under the defined conditions. The estimated HI for exposure to sediment waste was 1 .I, but the HQs for 

the individual target organs were all less than the acceptable level of 1.0, indicating that no adverse 

health effects are anticipated for construction workers exposed to sediment waste under the defined 

conditions. The cumulative HI across all media was 2.7. 

F---r”; 

Adolescent Trespassers 

All estimated cancer risks for the adolescent trespassers were within U.S. EPA’s target risk range of 

10~40 lo+. The estimated cancer risks forthe adolescent trespassers were 4.9 x IO” for exposure to . 

surface soil, 8.5 x 10e7 for exposure to sediment, 7.2 x IO“ for exposure to surface water, and 6.6 x IO” 

for exposure to sediment waste. The total cancer risk across all media was 1.3 x 10m5. 

All estimated HIS for the adolescent trespassers were less than the acceptable level of 1 .O. The HIS for 

an adolescent trespasser were 0.18 for exposure to surface soil, 0.04 for exposure to sediment, 0.03 for 

exposure to surface water, and 0.76 for exposure to sediment waste. These values indicate that no 

adverse health effects are anticipated for adolescent trespassers exposed to surface soil, sediment, ------ 
I 

. 
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surface water, and sediment waste under the defined conditions. The cumulative HI across all media was 

1 .o. 

Adolescent Recreational Users 

All estimated cancer risks for the adolescent recreational user were.within U.S. EPA’s target risk range of 

IO4 to 10m6. The estimated cancer risks for the adolescent recreational user were 4.9 x IO6 for exposure 

to surface soil, 8.5 x 1 O-’ for exposure to sediment, 7.2 x 10:’ for exposure to surface water, and 6.6 x lo6 

for exposure to sediment waste. T,he total cancer risk across all media was 1.3 x 10s5. 

All estimated HIS for the adolescent recreational user were less than the acceptable level of 1 .O. The HIS 

for an adolescent recreational user were 0.18 for exposure to surface soil, 0.04 for exposure to sediment, 

0.03 for exposure to surface water, and 0.76 for exposure to sediment waste. These values indicate that 

no adverse health effects are anticipated for an adolescent recreational user exposed to surface soil, 

sediment, surface water, and sediment waste under the defined conditions. The cumulative HI across all 

media was 1 .O. 

Adult Recreational Users 

All estimated cancer risks for the adult recreational user were within U.S. EPA’s target risk range of 

lop4 to 10s6. The estimated cancer risks for the adult recreational user were 2.2 x IO” for exposure to 

surface soil, 3.9 x lo-’ for exposure to sediment, 3.9 x IO-’ for exposure to surface water, and 2.9 x 10” 

for exposure to sediment waste. The total cancer risk across all media was 5.9 x 10”. 

All estimated HIS for the adult recreational user were less than the acceptable level of 1 .O. The HIS for an 

adult recreational user were 0.13 for exposure to surface soil, 0.03 for exposure to sediment, 0.03 for 

exposure to surface water, and 0.51 for exposure to sediment waste. These values indicate that .no 

adverse health effects are anticipated for the adult recreational user exposed to surface soil, sediment, 

surface water, and sediment waste under the defined conditions. The cumulative HI across all media was 

0.70. 

On-Site Residents 

All estimated cancer risks for the on-site child resident were within U.S. EPA’s target risk range of 

IOh to 10” with the exception of exposure to groundwater. The estimated cancer risks for the on-site 

child resident were 9.9 x 10m5 for exposure to surface soil, 2.9 x lOA for exposure to groundwater, 

2.3 x IO” for exposures to sediment, 7.7 x 16’ for exposure to surface water, and 1 .Q x 10s5 for exposure 

to sediment waste. Arsenic (ICR = 2.9 x 10e4) was the major contributor to the cancerrisk for exposure to 

groundwater. The total cancer risk across all media was 4.1 x lOA. 
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All estimated cancer risks for the on-site adult resident were within U.S. EPA’s target risk range of 

lOa to IO” with the exception of exposure to groundwater. The estimated cancer risks for the on-site 

adult resident were 4.8 x 10” for exposure to surface soil, 4.9 x lOA for exposure to groundwater, 

1.1 x IO” for exposure to sediment, 1.6 x 1 O6 for exposure to surface water, and 8.8 x 10” for exposure 

to sediment waste. Arsenic (ICR = 4.9 x 10d) was the major contributor to the cancer risk for exposures 

to groundwater. The total cancer risk across all media was 5.5 x 10”. 

All estimated cancer risks for the on-site lifelong resident were within U.S. EPA’s target risk range of 

10e4 to lOa with the exception of exposure to surface soil and groundwater. The estimated cancer risks 

for the on-site lifelong resident were 1.5 x lo4 for exposure to surface soil, 7.8 x lo4 for exposure to 

groundwater, 3.4 x IO” for exposure to sediment, 2.3 x IO” for exposure to surface water, and 2.8 x 10m5 

for exposure to sediment waste. Arsenic was the major contributor to the cancer risk for exposure to 

surface soil (ICR = 1.4 x i04) and groundwater (ICR = 7.8 x 104). The total cancer risk across all media 

was 9.6 x 104. 

The estimated HI for a child resident exposed to surface soil was 7.3, which exceeds the acceptable level 

of 1 .O. Arsenic (HI = 2.5) and iron (HI = 4.3) were the main contributors to the HI for exposure to surface 

soil. The estimated HI for a child resident exposed to groundwater was 43,‘which exceeds the acceptable 

level of 1.0. Arsenic (HI = 6.5), cadmium (HI = 1.0) iron (HI = 23) manganese (HI = 4.4), and thallium .----x 

(HI = 7.9) were the main contributors to the t-i’. The estimated HIS of 0.23 for exposure to sediment and 

0.06 for exposure to surface water were less than the acceptable level of 1 .O, indicating that no adverse 

health effects are anticipated for child residents exposed to sediment and surface water under the defined 

conditions. The estimated HI for a child,resident exposed to sediment waste was 4.2, which exceeds the 

acceptable level of 1.0. Aroclor 1254 (HI = 2.0) and iron (HI = 1.7) were the main contributors to the HI 

for the exposure to sediment waste. The cumulative HI across all media was 55.0. 

All estimated HIS for the adult resident were less than the acceptable level of 1.0 with the exception of 

exposure to groundwater. The HIS for an adult resident were 0.82 for exposure to surface soil, 0.03 for 

exposure to sediment, 0.03 for exposure to surface water, and 0.47 for exposure to sediment waste, 

indicating that no adverse health effects are anticipated for the adult recreational user exposed to surface 

soil, sediment, surface water, and sediment waste under the defined conditions. The estimated HI for an 

adult resident exposed to groundwater was 73, which exceeds the acceptable level of 1.0. Acetone 

(HI = 1.2) arsenic (HI = II), cadmium (HI = 1.8) iron (Hi = 38), manganese (HI = 7.4), and thallium 

(HI = 13) were the main contributors to the HI. The cumulative HI across all media was 74. 

- 
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6.4.3 Lead 

Lead was identified as a COPC in surface soil at Site 12. Lead was detected at a maximum 

concentration of 1,100 mg/kg, which exceeds the OSWER soil screening level of 400 mg/kg for 

residential land use (U.S. EPA, 1994a). 

Exposure to lead in surface soil by residential children was evaluated using the U.S. EPA IEUBK Model, as 

discussed in Section 6.2.6.5. As recommended by the model, the average concentration of lead in 

surface soil, 78.6 mg/kg, was used for the exposure point concentration. Default parameters were used 

for the rest of the model input parameters. IEUBK Model outputs are included in Appendix E. The 

estimated geometric mean blood-lead level for children exposed to lead in site surface soil was 

2.3 micrograms per deciliter (pg/dL), which is less than the established level of concern of 10 ug/dL. The 

IEUBK model estimates that less than one percent of children are expected to have blood-lead levels 

greater than IO pg/dL, which is within the U.S. EPA acceptable range of less than five percent of children 

having a blood lead-level of 10 pg/dL. The IEUBK results indicate that adverse effects are not anticipated 

’ . for children exposed to lead in surface soil at Site’12. 

Exposure to lead in surface soil by construction workers was evaluated by use of a slope factor approach 

developed by the U.S. EPA Technical Review Workgroup for Lead (U.S. EPA, 1996~). As recommended 

by the model, the average concentration of lead in surface soil, 78.6 mg/kg, was used for the exposure 

point concentration. A value of 100 mglday was used as the incidental. ingestion rate since the input 

assumptions for the model should be based on average exposures and not reasonable maximum 

exposures (U.S. EPA, 1999b). Default parameters were used for the rest of the model input parameters. 

The model estimated that the 95th percentile blood-lead concentration among fetuses born to women having 

site exposures ranged from 4.3 pg/dl to 7.1 pg/dL, which is less than the acceptable level of 10 pg/dL. This 

indicates that adverse effects are not anticipated for women workers exposed to lead in surface soil at 

Site 12. 

6.5 UNCERTAINTY ANALYSIS 

There is uncertainty associated with all aspects of the baseline human health risk assessment presented 

in this section. A summary of the uncertainties, including a discussion of how they may affect the final 

risk numbers, is provided in this section. 

Uncertainty in the selection of COPCs is related to the current status of the predictive databases, the 

grouping of samples, and the procedures used to include or exclude constituents as COPCs. Uncertainty 

associated with the exposure assessment includes the values used as input variables for a given intake 

route scenario, the assumptions made to determine exposure point concentrations, and the predictions 
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regarding future land use and population characteristics. Uncertainty in the toxicity assessment includes 

the quality of the existing toxicity data needed to support dose response relationships and the weight-of- ’ 
,---h, 

evidence used for determining the carcinogenicity of COPCs. Uncertainty in risk characterization includes 

that associated with exposure to multiple chemicals and the cumulative uncertainty from combining 

conservative assumptions made in earlier activities. 

Although there are various sources of uncertainty, as described.above, the direction of uncertainty can be 

influenced by the assumptions made throughout the risk assessment, including selection of COPCs and 

selection of values for dose response relationships. Throughout the entire risk assessment, assumptions 

that consider safety factors are made so that the final calculated risks are overestimated. 

Generally, risk assessments carry two types of uncertainty - measurement and informational. 

Measurement uncertainty refers to the usual variance that accompanies scientific measurements. For 

example, this type of uncertainty is associated with analytical data collected for each site. The risk 

assessment reflects the accumulated variances of the individual values used. 

Informational uncertainty stems from inadequate availability of information needed to complete the toxicity 

and exposure assessments. Often, this gap is significant, such as the absence of information on the 

effects of human exposure to low doses of a chemical, on the biological mechanism of action of a ------, 

chemical, or on the behavior of a chemical in soil. 

Once the risk assessment is complete, the results must be reviewed and evaluated to identify the type 

and magnitude of uncertainty involved. Reliance on results from a risk assessment without consideration 

of uncertainties, limitations, ‘and assumptions inherent in the process can’be misleading. For example, to 

account for uncertainties in the development of exposure assumptions, conservative estimates must be 

made to ensure that the particular assumptions that are made are protective of sensitive subpopulations 

or the maximum exposed individuals. If a number of conservative assumptions are combined in an 

exposure model, the resulting calculations can propagate the uncertainties associated with those 

assumptions, thereby producing a much larger uncertainty for the final results. This uncertainty is biased 

toward over predicting both carcinogenic and noncarcinogenic ‘risks. Thus, both the results of the risk 

assessment and the uncertainties associated with those results must be considered when making risk 

management decisions. 

This interpretation is especially ,relevant when the risks exceed the point of departure for defining 

“acceptable” risk. For example, when risks calculated using a high degree of uncertainty are below an 

“acceptable” risk level (i.e., 1 x lo”), the interpretation of no significant risk is typically straightforward. 
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However, when risks calculated using a high degree of uncertainty are above an “acceptable” risk level 

(i.e., 1 x 104), a conclusion can be difficult unless uncertainty is considered. 

6.5.1 Uncertaintv in Selection of COPCs 

There is .a minor amount of uncertainty associated with the selection of COPCs that may impact the 

numerical risk estimates presented in Section 6.4, Risk Characterizatiun. The most significant issues 

related to uncertainty in COPC selection for Site 12 are the screening levels used and the absence of 

screening levels for a few chemicals detected in the site media. A brief discussion of each of these 

issues is provided in the remainder of this section. 

6.5.1.2 COPC Screening Levels 

The use of predetermined screening values based on conservative land use scenarios (i.e., residential 

land use for soil and sediment and ingestion and inhalation for groundwater and surface water), in 

combination with the use of risk-based screening values corresponding to an ILCR of 1 x 10W6 and an HI 

of 0.1, should ensure that the significant contributors to risk from a site are evaluated. The elimination of 

chemicals that are present at concentrations that correspond to an ILCR less than 1 x lo& and an HI less 

than 0.1 should not affect the final conclusions of the risk assessment since these chemicals are not 

expected to cause a potential health concern. 

6.5.1.5 Absence of COPC Screening Levels 

There are several chemicals [acenaphthylene, benzo(g,h,i)perylene, and phenanthrene] for which there 

are no available health criteria and for which no risk-based COPC screening criterion could be developed. 

Therefore, as recommended by U.S. EPA. Region’4 (1995), the screening criterion for pyrene.was used 

as a surrogate for these chemicals since their chemical structures are similar to that of pyrene. 

Therefore, there is some uncertainty associated with screening these chemicals using the screening 

criteria for pyrene. The maximum detected concentrations of acenaphthylene, benzo(g,h,i)perylene, and 

phenanthrene in soil/sediment are approximately one or more orders of magnitude lower than the 

screening criteria for pyrene. Consequently, the absence of screening criteria for acenaphthylene, 

benzo(g,h,i)perylene; and phenanthrene and the use of naphthalene as a surrogate for these chemicals 

do not affect the conclusions of the risk assessment. 

There are no EPA Region 3 RBCs for the essential nutrients (calcium, magnesium, potassium, and sodium). 

EPA’s Risk Assessment Guidance for Super-fund (RAGS), Volume I, Part A states that”Chemicals that are 

(1) essential human nutrients, (2) present at low concentrations (i.e., only slightly elevated above naturally 

occurring levels), and (3) toxic only at very high doses (i.e., much higher than thbse that could be associated 
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with contact at the site) need not be considered further in the quantitative risk assessment. Examples of 

such chemicals are iron, magnesium, calcium, potassium, and sodium.” As shown in Tables 6-2 to 6-6, the 

maximum detected concentrations of all essential nutrients in surface water and sediment waste are less 

than background levels, with the exception of calcium in sediment waste. There are no background data 

,F-= 

available for groundwater. 
_. .’ 

.’ 

Essential nutrient.screening levels were derived using recommended daily allowances advocated by the 

Food and Nutrition Board. The development of the essential nutrient screening levels is presented in 

Appendix E. Table 6-14 presents a comparison of the maximum detected concentration in surface soil, 

sediment, sediment waste, surface water, and groundwater with essential nutrient screening levels. The 

maximum detected concentrations of all essential nutrients in surface soil, sediment, and sediment waste 

are less than their respective screening levels. The maximum detected concentrations of all essential 

nutrients in groundwater and surface water exceeded their respective screening levels, although, as 

discussed above, concentrations of these chemicals were within background levels in surface water. In 

addition, groundwater and surface water samples contained high concentrations of total dissolved solids 

that are indicative of salt water; consequently, groundwater and surface water at the site are not suitable for 

. drinking water. Therefore, no adverse health effects are anticipated from exposure to essential nutrients in 

surface soil, sediment, sediment waste, groundwater, and surface water at the site. 

6.5.2 Uncertainty in the Exposure Assessment . 

Uncertainty in the exposure assessment arises because of the methods used to calculate exposure point 

concentrations, the determination of land use conditions, the selection of receptors and scenarios, and 

the selection of exposure parameters. Each of these is discussed below. 

6.5.2.1 Land Use 

The current land use patterns at the site are well established, thereby reducing the uncertainty associated 

with land use assumptions. Land use at the site is currently limited and is expected to be limited in the 

future. 

6.5.2.2 Exposure Point Concentrations 

For some chemicals in surface soil, surface water, and sediment, the distribution of the chemical was not 

defined and the maximum detected concentration was used as .the exposure point concentration. As a 

result, the estimations of risk, where the maximum concentrations were used as ihe exposure point 

concentrations, are most likely to be overstated because it is unlikely that potential receptors would be 

exposed to the maximum concentration over the entire exposure period. 
/c”- . . 
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6.5.2.3 Exposure Routes and Receptor Identification 

Receptors quantitatively evaluated in the human health risk assessment for Site 12 included construction 

workers, trespassers, on-site recreational users, and on-site residents. 4s previously discussed, no 

development (industrial, commercial, or residential) exists ai the site and any development by the Depot 

is extremely unlikely because the island is within the distance arc required for the Depot’s small arms 

weapons range. Additionally, access to the island is limited. Within the confines of the Depot, no direct 

route exists from the main portion of the base to Jericho Island. Consequently, there is uncertainty 

associated with the selection of construction workers and.on-site residents as receptorsat Site 12. 

6.5.2.4 Exposure Parameters 

Each exposure factor selected for use in the risk assessment has some associated uncertainty. 

Generally, exposure factors are based on surveys of physiological and lifestyle profiles across the United 

States. The attributes and activities studied in these surveys generally have a broad distribution. To 

avoid underestimation of exposure, the U.S. EPA guidelines on the reasonable maximum exposure 

(RME) receptor were used; these generally consist of the 95th percentile for most parameters. Therefore, 

the selected values for the RME receptor represent the’upper bound of the observed or expected habits 

of the majority of the population. 

Generally, the uncertainty can be assessed quantitatively for a ntimber of assumptions made in 

determining factors for calculating exposures and intakes. Many of these parameters were determined 

from statistical analyses on human population characteristics. Often, the database used to summarize a 

particular exposure parameter (i.e., body weight) is quite large. Cdnsequently, the values chosen for 

such variables in the RME scenario have low uncertainty. For many parameters for which limited 

information exists (i.e., dermal absorption of organic chemicals from soil), there is greater uncertainty. 

However, there .are often sufficient data to estimate these parameters with low uncertainty. 

Many of the quantities used to calculate expqsures and risks in this report are selected from a distribution 

of possible values. For the RME scenario, the value representing the 95th percentile is generally 

selected for each parameter to ensure that the assessment bounds the actual risks from a postulated 

exposure. This risk number is used in risk management decisions but does not indicate what a more 

average or typical exposure might be or what risk range might be expected for individuals in the exposed 

population. 
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6.5.3 Uncertaintv in the Toxicolonical Evaluation 

Uncertainties associated with the toxicity assessment (determination of RfDs and CSFs and use of 

available criteria) are presented in this section. 

6.5.3.1 Derivation of Toxicity Criteria 

Uncertainty with the toxicity assessment is ‘associated with hazard assessment and dose response 

evaluations for the &PCs. The hazard assessment deals with characterizing the nature and strength of 

the evidence of causation or the likelihood that a chemical that induces adverse effects in animals will 

also induce adverse effects in humans. Hazard assessment of carcinogenicity is evaluated as a weight- 

of-evidence determination, using the U.S. EPA methods. Positive animal. cancer test data suggest that 

humans contain tissue(s) that may also manifest a carcinogenic response. However, the Animal data 

cannot necessarily be used to predict the target tissue in humans. Ih the hazard assessment of 

noncancer effects, however, positive animal data suggest the nature of the effects (i.e., the target tissues 

. and type of effects) anticipated in humans. 

Uncertainty in hazard assessment arises from the nature and quality of the animal and human data. 

Uncertainty is reduced when similar effects ,are observed across species, strain, sex, and exposure route; 

when the magnitude of the response is clearly dose related; when pharmacokinetic data indicate a similar 

fate in humans and animals; when postulated mechanisms of toxicity are similar for humans and animals; 

and when the chemical of concern is structurally similar to other chemicals for which the toxicity is more 

:-.. 

completely characterized. 

Uncertainty in the dose response evaluation includes the determination of a CSF for the carcinogenic 

assessment and derivation of an RfD for the noncarcinogenic assessment. Uncertainty is introduced 

from interspecies (animal to human) extrapolation, which, in the absence of quantitative pharmacokinetic 

or mechanistic data, is usually based on consideration of interspecies differences in basal metabolic rate. 

Uncertainty also results from intraspecies variation. Most toxicity experiments are performed with animals 

that are very similar in age and genotype, so that intragroup biological variation is minimal, but the human 

population of concern may reflect a great deal of heterogeneity, including unusual sensitivity or tolerance 

to the COPC. Even toxicity data from human occupational ‘exposure reflect a bias, because only those 

individuals sufficiently healthy to attend work regularly (the “healthy worker effect”) and those not 

unusually sensitive to the chemical are likely to be occupationally exposed. Finally, uncertainty arises 

from the quality of the key study from which the quantitative estimate is derived and- the database. For 

cancer effects, the uncertainty associated with dose response factors is mitigated by assuming the 

95 percent upper bound for the slope factor. Another source of uncertainty in carcinogenic assessment is ,- -. 
the method by which data from high doses in animal studies are extrapolated to the dose range expected 
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for environmentally exposed humans. The linearized multistage model, which is used in nearly all 

quantitative estimations of human risk from animal data, is based on a nonthreshold assumption of 

carcinogenesis. There is evidence to suggest, however, that epigenetic carcinogens, as well as many 

genotoxic carcinogens, have a threshold below which they are noncarcinogenic (Williams and 

Weisburger, 1991); therefore, the use of the linearized multistage model is conservative for cherhicals 

that exhibit a threshold for carcinogenicity. 

For noncancer effects, additional uncertainty factors may be applied in the derivation of the RfD to 

mitigate poor quality of the key study or gaps in the database. Additional uncertainty for noncancer 

effects arises from the use of an effect level in the estimation of an RfD, .because this estimation is 

predicated on the assumption of a threshold below which adverse effects are not expected. Therefore, 

an uncertainty factor is usually applied to estimate a no-effect level. Additional uncertainty arises in 

estimation of an RfD for chronic exposure from less-than-chronic data. Unless empirical data indicate 

that effects do not worsen with increasing duration of exposure, an additional uncertainty factor is applied 

to the no-effect level in the less-than-chronic study. Uncertainty in the derivation of RfDs is mitigated by 

the use of uncertainty and modifying factors that normally range between 3 and IO. The resulting 

combination of uncertainty and modifying factors may reach 1,000 or more. 

The derivation of dermal RfDs and CSFs from oral values may cause uncertainty. This is particularly the 

case when no gastrointestinal absorption rates are available in the literature or when pnly qualitative 

statements regarding absorption are available. Whenever possible, gastrointestinal absorption rates from 

U.S. EPA Region 4 were used for all chemicals in the human health risk assessment. U.S. EPA is 

currently revising the dermal guidance and has interim gastrointestinal absorption’rates that differ from 

those recommended by U.S. EPA Region 4. For example, U.S. EPA Region 4 recommends a 

gastrointestinal absorption rate of 31. percent for PAHs. The draft U.S. EPA dermal guidance lists a 

gastrointestinal absorption rate of 89 percent for PAHs and recommends that the oral CSF be used as the 

dermal CSF. Consequently, risks from dermal exposures evaluated using the draft U.S. EPA guidance 

will be lower than those evaluated using the U.S. EPA Region 4 guidance. Therefore, dermal exposures 

based on the U.S. EPA Region 4 guidance may-overestimate the cancer risks. 

6.5.3.2 Use of PAH Toxicity Criteria 

Uncertainty also arises in the dose response assessment for values derived for several PAHs by using 

studies with limitations. These criteria are used to not only calculate risks for COPCs but are also used’to 

determine risk-based COPC screening levels for PAHs. Potentially carcinogenic -PAHs for which no 

toxicity data are available are evaluated using benzo(a)pyrene ,toxicity data with estimated orders of 

potential potency for the average and RME receptors. This may either underestimate or overestimate the 

carcinogenic risks associated with PAHs. 
- 
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6.5.3.3 Use of Arsenic Toxicity Criteria 

The carcinogenicity of arsenic via ingestion is not confirmed by the available data. However, the U.S. 

EPA has proposed an oral unit risk factor that was used for all oral and dermal exposures to arsenic at 

this site. Since arsenic is selected as a COPC for various media at Site 12, the risks associated with this 

chemical may be overstated. Although the more restrictive basis for evaluating risk associated with 

exposure to arsenic is to assume it is a carcinogen, carcinogenic effects are not the primary health effects 

expected to be manifested upon exposure to arsenic. The preponderance of scientific information 

indicates that humans are capable of metabolizing arsenic to expedite its elimination from the body 

(ATSDR, 1988). Its elimination from the body obviously mitigates the possibility for arsenic to manifest 

carcinogenic effects. Therefore, evaluating arsenic as a noncarcinogen would be more appropriate. 

6.5.3.4 Us,e of Arsenic Toxicity Criteria from NCEA 

The estimated HI for hypothetical child residents exposed to iron in surface soil (HI = 4.3) and sediment 

waste (HI = 1.7) exceeded the acceptable jevel of 1 .O. No toxicity criteria are avaitable for iron in EPA’s 

IRIS or in EPA’s Health Effects Assessment Summary Tables. EPA’s National Center for Environmental 

Assessment (NCEA) has derived a provisional RfD of 0.3 mglkglday. NCEA’s provisional RfD was used 

to evaluate exposures to iron in site media by child and adult residents. The RfD for iron is based on the C-Y 

Recommended Dietary Allowance (RDA) for adult human nutrition. Children and adolescents require 

more iron in their diets than adults do; consequently, use of an RfD based on the adult RDA for iron to 

evaluate exposures to children results in an overestimation of the risks for children. 

Iron is an essential nutrient and derivation of an RfD for such chemicals poses a special problem in that 

the dose adversity curve is “U-shaped.” Thus, the RfD must be protective against deficiency as well as 

toxicity. The National Academy of Science has determined that the RDA for iron is 10 mg/day 

(0.13 mglkglday) for adult men and 15 mg/day (0.24 to 0.33 mglkglday) for females aged 11 to 50 years. 

The RDA is 6 mg/day (1 mglkglday) for non-breast-fed infants aged 0 to 6 months, 10 mglkglday (0.36 to 

1 .I mg/kg/day) for children aged 6 months to IO years, and 12 mg/day (0.18 to 0.27,mg/kg/day) for males 

aged 11 to 14 years. An RfD of 1 .I mg/kg/day is recommended for children based on the above 

information. 

The HI for child residents exposed to iron in surface soil and sediment waste was recalculated using an 

RfD of 1.1 mg/kg/day, which is based on child nutritional requirements. The resulting HI for exposure to 

iron in sediment waste is 0.46, which is less than the acceptable level of 1 .O, indicating that no adverse 

health effects are anticipated for child residents exposed to sediment waste under the defined conditions. /1 

’ The resulting HI for exposure to iron in surface soil is 1.2, which still slightly exceeds the acceptable level 
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of 1 .O. Again, it should be noted that the reference dose is based on child nutritional needs and not on 

any adverse health effects. Consequently, the exceedance of the acceptable level of 1 .O for exposures to 

iron in surface soil only indicates that a child resident is receiving more than his RDA for iron; the 

exceedance does not indicate that any adverse health effects are anticipated for a child resident exposed 

to iron in surface soil. . . 

6.5.4 Uncertainty in the Risk Characterization 

Uncertainty in risk characterization results primarily from assumptions made regarding additivity of effects 

from exposure to multiple COPCs from various exposure routes. High uncertainty exists when summing 

cancer risks for several substances across different exposure pathways. This assumes that each 

substance has a similar effect and/or mode of action. Often compounds affect different organs, have 

different mechanisms of action, and differ in their fate in the body, so additivity may not be an appropriate 

assumption. However, the assumption of additivity is made to provide a conservative estimate of risk. 

Finally, the risk characterization does not consider antagonistic or synergistic effects. Little or no 

information is available to determine the potential for antagonism or synergism for the COPCs. 

Therefore, this uncertainty cannot be discussed for its impact on the risk assessment, since it may either 

underestimate or overestimate potential human health risk. 

6.6 REMEDIAL GOAL OPTIONS 

In accordance with EPA Region 4 guidance, remedial goal options (RGOs) were developed for those 

media with estimated lifetime cancer risks greater than 1 x lOA and total HI greater than 1.0. As 

discussed in Sections 6.4 and 6.5, HIS for child residents exposed to iron in surface soil, arsenic, iron, 

manganese, and thallium in groundwater, and Aroclor 1254 in sediment, and His for adult residents 

exposed to acetone, arsenic, cadmium, iron, manganese, and thallium in groundwater exceeded the 

acceptable level of 1 .O. ICRs for the lifelong resident exposed to arsenic in soil and child and adult 

residents exposed to arsenic in groundwater exceeded EPA’s target risk range of 10s4 to 10a6; 

consequently, RGOs will be developed for these receptors. 

RGOs for Site 12 were developed according to guidance provided ‘in the Region 4 Human Health Risk 

Assessment Bulletins. The RGOs were calculated using the following equation: 

RGO[chemical i] = EPC[chemical i] x Target Risk/Calculated Risk[chemical i] 

080001/P 6-37 CT0 0053 



l 

REVISION 1 
OCTOBER 2001 

Where: 
,’ 1 

RGO[chemical i] = the chemical-specific remediation goal option. 

EPC[chemical i] = the exposure point concentration for the chemical used 

in risk assessment calculations;. 

Target Risk = Target risk for carcinogens OF the Target Hazard Quotients. 

for noncarcinogens. 

Calculated Risktchemical i] = the total risk calculated for a specific chemical in the 

risk assessment. 

In accordance to the Region 4 guidance, the target cancer risks to be used are 1 x10+, 1 x 10e5, and 

1 x 1 OA and the target HQs are 0.1, 1, and 3. RGOs for a child resident exposed to iron in surface soil 

and groundwater were derived using an RfD based on child nutritional requirements. 

The chemical-specific RGOs for child, adult, and lifelong residents are presented in Tables 6-15 and 6-16. 

- 

/----. 

I 
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TABLE 6-1 

SCREENING CRITERIA USED IN SELECTION OF COPCs 
SITE IPlSWMU 10 - JERICHO ISLAND DISPOSAL REA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 
PAGE 1 OF 4 

CAS 
Number Chemical 

EPA Region Ill EPA SSL (2) 
RBC (1) Soil to Air 

Residential OWW 

EPA SSL (2) EPA Region Ill EPA EPA 
Soil to RBC (1) MCL (3) AWQC 

Groundwater Tap Water bw (4) 
DAF 1 (ua/LI lua/L\ 

I 
\-CT-, 

N 100000 sat 0.8 N ’ 610 N NA NA 
47000 N NA NA 1900 N NA 

-0 ICarbon Disulfide 
NA 

7800 N 720 sat 2 N 1000 N NA 
-5 ICarbon 

NA 
Tetrachioride ~ 4.9 C 0.3 C 0.003 0.16 C 5 0.25 : 

100 C 0.3 C 0._03 0.15 c 80 5.7 !; 
A,* CI” n .,I .a. _:* 

67-66-3 Chloroform I 
74-87-3 Chloromethane I 49 cl NA I IYn I L NH 
100-41-4 Ethylbenzene 
591-78-6 2-Hexanone 

! 7800 N 1 400 sat 1 I Iti0 N 
NA 5, 

0.7 700 
I 3100 N I NA I I 

3100 ft 
NA 15nn N NA NA ;; 

108-10 
_. 

t-l 14-Methyl-2-pentanone 
I 

I 6300 N 1 
I 

. --- . . 1 . . . 
NA I 

I 
NA 140 

me !a f!I 
I 

c; rl 
NI. NA I 

n m-m 4c rl r 79-01-6 TrichloroethL. ._ 
127-I 8-4 TBtrachloroethene 
108-88-3 Toluene 
1330-20-7 Xylenes, Total 

Semivolatile Organic Comoounds 

YY I 
12 Cl 

16000 
If 60000 

-I 

NI 650 sat I 0.6 iib ii lO”o0, 6:;O 
N 1 NA I NA 12000 N 10000 NA 

95-50-I Il,2-Dichlorobenzene I 7000 N 1 560 sat 0.9 I 550 N 600 
105-67-g 12.4-Dimethvlohenol 

NA 
1 12:Methvlnaot$h$ene I 

1600 .--- NI I NA 
1600 ii 1 ._.. 

I I f-IA -. . NI . . 72n ,“” N NA 540 91-57-6 

I I NA I I NA . . I I 17n .-- N NA. NA 
I. m .rlA NA I 95-48-7 2-Methylphenol 3900 N NA 0.8 N 1800 ’ ?! h .___ . ., . 

120-82-l rt ,2,4-Trichlorobenzene 780 N 3200 sat 0.3 190 N 70 260 
120-l 2-7 Anthracene 23000 N NA 590 N 1800 N NA 9600 
83-32-B Acenaphthene 4700 N NA 29 n 370 N NA NA 
208-96-8 Acenaphthylene 2300 (5) N NA NA 180 (5) N NA. NA 
65-85-O Benzoic Acid 310000 N NA 20 ,N 150000 N NA NA 
56-55-3 Benzo(a)anthracene 0.87 C NA 0.08 C 0.092 c NA 0.0044 
50-32-8 Benzo(a)pyrene 0.087. C NA 0.4 0.0092 c 0.2 0.0044 

205-99-2 Benzo( b)fluoranthene 0.87 C NA 0.2 C 0.092 c NA 0.0044 
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TABLE 6-P 

SCREENING CRITERIA USED IN SELECTION OF COPCs 
SITE 12lSWMU 10 - JERICHO ISLAND DISPOSAL REA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 
PAGE 2 OF 4 

t CAS I 
1 Number 1 

9 

EPA EPA 1 EPA Region Ill i 

I RBC(1) 1 
EPA SSL (2) 

Soil to A/r. 
1 
1 

EPA SSL (2) 
Soil to. 

EPA Region Ill 
RBC (1) MCL (3) AWQC Chemical 

? 
% 

? 
0 

8 
.8 

Residential 

(mglkg) 

OWW 

I 

Groundwater Tap Water 
DAF 1 I WL) 

(mglkg) 
191-24-2 Benzo(a.h.l)oervlene 7Rnn Ifi\ N NA --.,- - . - . _, . NA .~ 180(5) N NA NA 

I R7 f!I NA 7 c 0.92 c NA 0.0044 
4.8 C 6 1.8 

207-08-g Benzo(k)fl&anthene V. I 
; ,:,,, --,I .,, - 117-81-7 Bis(2-ethylhexyl)phthalate 46. I uuu sar IOU I 

85-68-7 gl.t.dh~n~\rl Dhth.dclla N t “~yl”~, lLYl r- ,111 lalarr? 1 Rnnn I “““V 330 sat 810 ss+ 1 7nnn 

86-74-8 C :arbazole 32 E NA 0.03 c -.- 
218-01-g C :hrysene 87 C NA 8 C 9.2 
53-70-3 0 Qbenzo(aih)anthracene 0.087 C NA 0.08 C 0.0097 -- 

I 
. _. _ 

I 
-.- 

84-74-2 0 Ii-n-butyl phthalate 7800 N 2300 sat 270 N 37a- IO NI NA I 21 
’ 117-84-() a,-,,-..............~.~.-; m .-.a” a. . Ii n ,k-.twl nktt-l~l~fn -I bwIn N I nnnn cat i nnnn cat ..e. 7x2 

---=. r .._.. - .-.- 
I 

.--- I “Y”” YU. m .“““” 
132-64-9 Dibe, lLVtUl uI1 bn7nfl wan I wn “SW Ni 

i’.i 
NA .-.’ I NA . . . . 

84-66-2 Diethyl Phthalate 63000 2000 sat 23 N 29ibo N 1 NA I 23000 
131-l l-3 Dimethyl Phthalate 7Rnnnn N NA NA 37OOOO N 1 NA I 313000 
206-44-n FII mrantheno 

1. . W”.. I I ---- 

: 3.3 Cl NA I NA 1 
NI NA I 3&o I 

^. 

. -- I .-.. 8 .-.. I 24 Nl NA .I NA 1 

I ““““” . . . . - . ” -. - - 
I 

3100 ki NA 210 1\ , 4 I 1500 iii .NA 
I - 

I 300 ” , I ,““l Urn m.. ..“. .” I 
-7 2inn N NA 78 Nl 74n NI NA I 1300 I I “l”” . . . .- , I -- I -.- I 

---- 

I .--- 

I I nnn -N 1 NA I 4 il 6.5 ii I NA I NA 1 
. .,-- i I -. . 0.87 NA 0:7 c 0.092 c NA 0.6044 
5.3 c NA 0.001 0.56 C 1 0.28 

2300(5) N NA NA 180(5) N I NA I NA 
47000 N NA 5 N 22000 il NA I 

iI 

I 2; - -000 

2300 N NA 210 N 180 NA I 960 4 

-3 Naphthalene , JJ-J~-5 Indeno( 1,2,3-cd)pyrene 
87-86-5 Pentachlorophenol 
85-01-8 Phenanthrene 
108-95-2 Phenol 

129-00-o Pyrene 
D#X.di&rlAC.lDPP.% 
r~ipIIs0,u~JIr ““3 

I 73-tx~ IA Al-nnn I 77 cl NA’ I 0.8 cl 0.28 C 1 NA I 0.00059 I 
I L-VT-” 7,-r YYY -. . 

.--- 
-.- I 

4 72-55-9 4,4’-DDE 1.9 c NA 3 &I I , n7 . ..- Cl 
I 

NA I o-o0059 
I 

50-29-3 4,4’-DDT 1.9 C NA 2 c , : 0.2 -.- c I . -. . I ii a NA , -0083 
61 n’L71-Cl Alnha-Chlor&ne 1.8(6) c 20 C 0.5 1 0.19 (61 i 1 2 I 0.0021 

- “nr” n 9’) P hlA . . . -, ,. . - - i hm 0.00017 I I -.--- I -.- 1 -~---- 
: 1 0.0042 i 1 NA I 0.00014 I 

. ,,.--._. .--. 

1 w-5[-1 IDieldrin 
I 

Y.“b 
t 

Cl ‘7 
I 

. .s . 

I 0.04 c 1 0.00002 ( 



TABLE 6-I : 

SCREENING CRITERIA USED IN SELECTION OF COPCs 
SITE IPlSWMU IO - JERICHO ISLAND DISPOSAL REA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 
PAGE 3 OF 4 

? 
2 

? 
0 

8 
8 

CAS 
Number Chemical 

EPA Region Ill 
RBC (I) 

Residential 

I I 
I 

I 
I 

EPA SSL (2) 
Soil to Air 

(mdkg) 

EPA SSL (2) EPA Region Ill EPA EPA 
Soil to RBC (1) MCL (3) AWQC 

Groundwater Tap Water klu (4) 
I DAFI 1 @dL) 1 I bw) 

(mglkg) I 
I 

,--,L-\ I I I 

72-20-8 Endrin 
\rrlgrng~ I I 

23 N 
I 

NA n n5 “.“” f 11 . I NI I 2 I n 7~ 
57-74-9 Gamma-Chlordane 

“.. ” 
1.8(6) c 20 C 0.05 I niisc61 -..- - C I 2 I I 0.0021 -.---. 

Endrin Ketone 23 (7) N NA 0.05 (7) I II /7\ 

72-43-5 Methoxychlor 
II \a, NI 7 I n 763 V.,” 

390 N NA 8 180 i 40 
319-84-6 

NA 
alpha-BHC 0.1 C 0.8 C 0.00003 c 0.011 c 

319-85-7 beta-BHC 0.35 c 
I V.““, C 

I 
.NA . _. . nni4 

319-86-8 
“.“. . 

delta-BHC 0.1 (8) C 
I 

NA NA I 1 ---..-. h ~()11f8i L( .,. -._ Nfj I I NA 

58-89-9 
-.-. . \- . . . 

g amma-BHC (Lindane) 0.49 % NA 0.0005 r.1 - , n n.57 “.“V& cl - lnoraanics , 0.2 ___ I I nnia “..s I” 

7429-90-5 Aluminum I 78000 N 1 NA I NA I 37000 N I50 To 200 7440-36-o Antimony 31 NI NA (9)l NA 0.3 15 
Nl 6 I IA 

7440-38-2 Arsenic 
. -- 7440-39-3 Barium 5500 ti 690000 ii 82 

7440-41-7 Bervllium 160 N i nnn c R 

I 
I 

0.43 cl 7m Cl -I- 0.045 c 56 O.b;8 
2600’ N 2000 1000 

. . . --- cl I ” 73 N -4 
NI 

NA 
1800 n4 IX N 5 NA 7440-43-g ICadmium 39 

7440-70-2 ICalcium 
I I I” . ., . 

I NA . . . I 
I 

ii- - I Nd 
---’ 

I 

27OflO) C 1 ‘-” 
I 

7440-47-3 [Chromium 
I hfA I.r\ NA 

1 120000(10) N 1 
NA 

- \--, 7f111 c I einnn/ii\ N ““““” , I 
1854-02-99 Hexavalent Chromium 

, 
230 N 270 c =-ii” & iin ii 

100 (11) NA 
NA NA 

7440-48-4 Cobalt 4700 N NA . NA 
7440-50-8 !Cooner 3inn N NA NA 

-  . “_  I ., \ 
7439-89-6 Iron 23000 i-i NA NA 
7439-92-l Lead 400 (12) NA NA 
7439-95-4 Magnesium 

_. . 
. ., * 

7439-96-5 Manganese 1600 N NA NA 
7487-94-7 Mercury 23(14) N 10 N 0.1 
7440-02-o Nickel 1600 N 13000 c 7 
7440-09-7 Potassium NA NA NA 

. .” -. . 

2200 N 1 NA. NA 
1 5nn N 1 13OOf13) i 300 . ““” 

3Obi9) 
I 

. --- 

11000 N 1 300 
NA I 15.113) NA . .- . 

I NA I NA I 
\I I 

NA NA Ni 1 . -. . NA 
730 N 50 (9) ! 50 

1 11 f14b N 1 2 I 0.05 I \ I 

NI ‘736’ N 1 NA ! 610 
I NA I NA ,I NA I 
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TABLE 6-l 

SCREENING CRITERIA USED IN SELECTION OF COPCs 
SITE 12lSWMU 10 - JERICHO ISLAND DISPOSAL REA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 
PAGE 4 OF 4 

Groundwater 

180 
180 
NA 
2.6 
260 

11000 
Definitions: 

N 100 (9) NA 
N 50 170 

NA NA 
N 2 1.7 
N NA NA 
N 5000 (9) 9100 

Notes; 

1 U.S. EPA Region 3 Risk-Based Concentration Table, April 13. 2000. (Cancer benchmark value = lE-06. Hi = 1.0) N/A = Not applicable. 

2 U.S. EPA Soil Screening Level Guidance:‘Technical Background Document. May 1996. C = Carcinogenic. 

3 U.S. EPA Drinking Water Standards and Health Advisories, Summer 2000. N = Non-carcinogenic. 

4 U.S. EPA National Recommended Water Quality Criteria - Correction, April 1999. sat = saturation concentration. 

5 Value is for pyrene. MCL = Maximum Contaminant Level. 

6 Value is for chlordane. SMCL = Secondary Maximum Contaminant Level. 

7. Value is for endrin. . RBC = Risk-based concentration. 

8 Value is for alpha-BHC. SSL = Soil screening level. 

9 Secondary MCLs. A.WQC = Ambient Water Quality Criteria. 

10 Value is for trivalent chromium. 

11 Value is for total chromium. 

12 OSWER screening level. 

13 Action level. r 

14 Value is for mercuric chloride. 



TABLE 6-2 

OCCURRENCE, DlSTRlBUTlON AND SELiCTlON OF CHEMICALS OF POTENTIAL CONCERN 
DIRECT CONTACT WITH SURFACE SOIL 

SITE 12/SWMU 10 -JERICHO ISLAND DISPOSAL AREA 
.MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 1 OF 2 

PC+ZkkYPCB~ 

n-554 W-DDE 0.043 V.M3 Im$kgl PAI-K-SS-1.401 1 111. 0 vv34. v.co45 V.MJ NA (8 c NA 3 c No 6% 

1*4!-5 Mdbxychbr 0.07 0.07 m#kV[ PAI-lo-SS-13-01 ] I!!4 C.V18~ 0 Cm VW NA 39 N NA 8 Nf NO i BSL 
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OCCURRENCE, DISTRIBUTION ANLi SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
DIRECT CONTACT WITH SURFACE SOIL 

SITE IZlSWMU 10 -JERICHO ISLAND DISPOSAL AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 
PAGEZOF2 ’ 



1s ON 1 13ns oQo9 N 0011 VN 1 8’28 98~-6L PI/S IO-SO-MPOl-IV.., l/h 9 29 St. I 
O”!Z 93eQWL 

1% VN VN 1 N 92 I VN 1 Z'PI I !3'Z 1 VW.1 i ,O~~~MF)-OL-IV~ I-& 1 I Z’PI I I 1s 

VNllOW3HlilOS'aNVlSISltlWddaQt13W 

V3WlVSOdSla aNVlSIOH3lkl3l'-OC nWMS/Z~ 3115 
t132VMaN~Ot13HllM13VlN03133tlla 



TABLE 6-l 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
DIRECT CONTACT WITH SURFACE WATER 

SITE lZ/SWMU IO-JERICHO ISLAND DISPOSAL AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

wo(5) N NA NA No I BSL 
I 1 1 _-. 

744ww7 Pc4asd”m 
7762-442 Selenium 

ug,~ PAI-16-SW-&M 

ug,L PAI-lo-SW-@-W 

W- PAI-16-SW-l,-00 

PAI-l&SW-0500 

NIA = Not applicable 

SQL q Sample quan,iMion Smi, 
. 

COPC = Chemical of patenlia, concern 

APAWTBC = A&cable or Relevant ati. Appropriate Requiremen~o Be Considered 

MCL = Federal Maximum Contaminant Level 

SMCL = Secondary Maximum Contaminant Level 

J = Edimatsd value 

N = Non-cardnogsnic 

i 
.,’ 



TABLE 6-5 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

DIRECT CONTACT WITH SEDIMENT 
SITE 12KWMU 10 -JERICHO ISLAND DISPOSAL AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 1 OF 2 

75-15-o Carbon Disullide 1.8 J 31 J @kg PAI-l&SD-O&O1 ,316 5.1 - 400 31 NA 78OOw N NA NA No BSL 

108883 Toluene 2.5 J 23 J ,@kg PAI-WSD-08.01 Llm 43-400 23 NA lK”X”30 N NA NA NO BSL :s 
1330207 Xyfenes, Total 1.6 J 2.3 J @kg PAI-10.SD-04.01 3/e 4.3 - 4M) 2.3 NA l6OWWQ N NA NA NO BSL : :;: 

*-. 

69-27 26 NA C NA NA 1 NO 
; 

BSL i. 
WI 5100 180 WA 5300 C NA NA No BSL 

‘i: 

9.3. 27 63 NA 230000 N NA NA NO BSL 
” 

502’3.3 4.4’~DOT 65 

5103-71-S Alpha-Chlordane 12 

12789036 GammaChbrdane $4 

72-43-s M&WXyChkX 680 

66 @kg PAI-IO-SD-,4-02 

12 w&g PAI-%SD-14-02 

14 @kg PAI-lo-SD-14-02 

WI yllkg PAI-l&SD-14-02 

l/18 45-41 66 NA IWO C NA 1 A Na BSL 

1118 2.3.2, 12 NA lmo(6) c NA NA No BSL 
l/18 2.3.21 14 NA lwo(6) c NA NA NO BSL 
Ill6 23.210 660 NA 35Q30 N NA NA Na BSL 

N NA NA ASL 
N NA NA ASL 

C NA NA ASL 

NA 6437 NA NA 1 No .I N”T 



TABLE 6-5 

OCCURRENCE, DISTRIBUTION AND SELl?CTlON OFCHEMICALS OF POTENTIAL CONCERN 
DIRECT CONTACT WITH SEDIMENT 

SITE 12BWMU 16 -JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 2 OF 2 

Chemica’ 

Notes: 

1 Minimumlmaximum ddeded mmentration. 

2 N/A-Refer to wppoding information for backgmund diswssion. 

3 U.S. EPA Region I,, Risk-Based Concen,ra,ion TaMe. April 13.2wO. (Cayor benchmark value = IE-06. HI = 0 1) 

4 Rationale Codes Seledion Reason Above Saeeni”,, Levels (ASL) 

Deletion Reason Background Levels(BKG). 

No ToxiciIy ,?forma,kx~ (NIX) 

Essential Ndrht (NUT). 

Below Screening Level (BSLI. 



TABLE64 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
DIRECT CONTACT WITH SEDIMENT WASTES 

SITE lS/SWMU 10 -JERICHO ISLAND DISPOSAL AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

I I I I I I I I I I I I I I I or Setsdan 
Semtwlatlte organic compounds 

117-81-7 Sk&?-ed,$hexyl)phth,ate 10 to mgkg P,-12.01(35)IPA,-10.SDW.0, 112 0 78 10 042 48 c NA NA No SSL 

117-84-O Di-n-oetyl ph,h&,e OS J OS J ,,,g,,,g PI-12.0,,35VPAt-IO-SDW-Ot l/2 0 62 OS ND 160 N NA NA No BSL 

84-662 Beth,4 PMhatats 0 029 J 0 028 J ,,,g,k,, PI-12.02(3‘3,“‘Al-,O-SDW.02 112 2 0 02s ND 8300 N NA NA No BSL 

33 1 I 84 I mg,kgl Pl-t2-02l36~~10-SDW-02 1 2,2 

40.0 48.7 mgkg Pl-12.02(3S,‘PAl-10.SDW-M 212 1 NA 48.7 12.2 

7440-686 zinc. I 751 I I 1520 I Imgkq,l PI-,2-02(3dyPAc,O-SDW.02 1 212 1 NA 1520 45.0 1 2300 N 1 NA NA 0% 

Notes I 

I Bnimumhna~um d&ad mncsntrsbn Dwftirn NIA = No, a~licabte 

2 N/A. Refer to supporttv~ informalan for bckgmund dhcussion saL = sample ~tmkah he 

3 V.S. EPA Regbn Ill Risk-Based Concsntmtin Table. &d 13.2000 (Cancer benchmark wlue = I’E-06. HI - 0.1). COPC 5 Chemical of potsntrsl co&m. 

4 Ratade Codes Sebdbbn Reason: Above scrscnklg Levels (ASL) 

Deletbn Reason. Background Levels (EKG) Essenual Nutrient (NUT) 

No Totity Momatbn (NTX) Eslow Screening Level (ESL) 

5 “atus for iwph,hhalena 

8 Value for chlordaw 

7 “etue lot haw.&n, chromium 



TABLE 6-7 

CHEMICALS RETAINED AS COP& 
SITE IPlSWMU 10 - JERICHO ISLAND DISPOSAL AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Surface Soil Groundwater Surface Water Sediment Sediment Soil to Soil to 

Chemical Waste Air Groundwater 

Volatile Organic Compounds 
Acetone I X I I 
Chloroform x I 
Semivolatije Organic Compounds 
Benzo(a)pyrene I X 
Bis(2-Ethylhexyl)phthal&e I X 
Pesticide$/PCBs 

(Aroclor-1254 I I I I X I I I 

? 
8 

tiotes 
X - Indicates c;hemical was retained as a COPC. 



TABLE 6-8 

SELECTiON OF EXPOSURE PATHWAYS 
SITE 12/SWMU 10 - JERICHO ISLAND DISPOSAL AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 
PAGE 1 OF 3 

? 
?! 

? 
0 
0 

R 
w 

Scenario 

Timeframe 

Medium Exposure 

Medium 

2xrenVFulun Surface soil Surface Soil 

Surface Soil Air 

I 

Recreational Adolescents 

I-- Adult 

Exposure 

Route 

ingestion 

Dermal 

IngeStiOn 

Dennal 

Ingestion 

Derltlal 

ingestion 

DWtIlal 

tngestion 

Dermal 

Ingastiw, 

Dermal 

tngestion 

De&l 

tngestion 

Derrnal 

Ingestion 

Dermal 

Inhalation 

Inhalation 

Inhalation 

~ Inhalation 

Inhalation 

Inhalation 

-L 

On-Sitef 

Off-Site 

On-Site 

On-Site 

On-Site 

On-Site 

On-Site 

On-Site 

On-Site 

On-Site 

On-Site 

On-Site 

On-Site 

On-Site 

On-Stle 

On-Site 

On-Ste 

On-Site 

On-Site 

On-Site 

On-site 

On-site 

On-site 

On-site 

On-site 

On-Site 

On-Site 

On-Site 

On-Site 

Type of Rationale’for Selection or Exclusion 

Analysis of.Exposure Pathway 

Quant Construction workers may have contact with solt during excavation activities 

Quant 

None There is no current or anticipated future industrial use of the site. 

None 

None There is no current or anticipated future industrial use of the site. 

None 

None No military personnel at the site. 

None , 

Quant Trespassers may be exposed to soil while at the site. 

Quant 

Quant Recreattonal users may be exposed to soil while at the site. 

Quanl 

Quant RecreatIonat users may be exposed to soil while al the site. 

Quant 

Quant. Site may be residential in the future. 

Quant 

Quant Site may be residential in the future. 

Quant 

Quant Construction workers may be exposed tg fugitive dust and volatile 

emissions during construction activities. 

None There is no current or anticipated future industrial use of the site. 

None There is no current or anticipated future industrial useof the site. 

None No full-time military personnel at the site. 

Quant Trespassers may be exposed to fugitive dust and 

votatite emissions frcm soil. 

Quant Recreational users may be exposed to fugitive dust and 

vdatile emissions from soil. 

Quanl Recreational users may be exposed to fugitive dust and 

volatile emissions from soil. 

Quant Future child residents may be exposed to fugitive dust and 

volatile emissions from soil. 

Quant Future adult residents may be exposed to fugitive dust and 

vdatile emissions from soil. 
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TABLE 6-8 

SELECTION OF EXPOSURE PATHWAYS 
SITE 121SWMU 10 - JERICHO ISLAND DISPOSAL AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 
PAGE 2 OF 3 

Scenario Medium Exposure Exposure Receptor Receptor Exposure On-Site/ Type of Rationale for Selection or Exclusion 

Timeframe Medium Point Population Age Route Off-Site Analysis of Exposure Pathway 

Groundwater Groundwater Shallow Aquifer Construction Adult Ingestion On-Site None Groundwater is not used as a potable water supply at the site. 

Workers Derrnal On-Site Quant Construclion v&hers may contact groundwater during excavation activities 

Full-time Adult tngestion On-Site None Groundwaler is not suitable for use as a potable water supply. 

Employees Dermal On-Site NGfE 

Maintenance Adult Ingestion On-Site None Maintenance workers are not exposed to groundwater. 

Workers Dermal On-Site NOW? 

Military Adult Ingestion On-Site None Site is not used by military personnel. 

Personnel Dermal On-Site None 

Trespassers Adolescents Ingestion On-Site NOW Trespassers are not exposed to groundwater. 

Dermal On-Site None 

Groundwater Groundwater Shallow Aquifer Recreational Adolescents Ingestion On-Site None Recreational users are not exposed lo groundwater. 

Users Dermal On-Site None 

Adult Ingestion On-Site None Recreational users are not exposed to groundwater. 

Dennal On-Site None 

Residents Child Ingestion On-Site Quant Groundwater may be used as a potable water supply in the future. 

Derrnal On-Site Quant 

Adult Ingestion On-Site Quant Groundwater may be used as a potable waler supply in the future. 

Dermal On-Site Quant 

Groundwater Air Shallow Aquifer Construction Adult Inhalation On-site None Exposure lo volatiles is insignificant compared to dennal exposure 

Workers 

Full-time Adult Inhalation On-site None Groundwater is not suitable for use as a potable water supply. 

Employees 

Maintenance Adult Inhalation On-site None Maintenace workers are not exposed to groundwater. 

Workers 

Military Adult Inhalation On-Site None Site is not used by military per-sonnet. 

Personnet 

Trespassers Adolescents Inhalation On-Site None Trespassers are not exposed to groundwater. 

Recreational Adolescents Inhalation On-Site None Recreational users are not exposed IO groundwater. 

Users 

Adult Inhalation On-Site None Recreational users are not exposed to groundwater. 

1 

Residents Child Inhalation On-Site Quant Groundwater may be used as a potable water supply in the future. 

Adult Inhalation On-Site Quant Groundwater may be used as a potable water supply in the future. 



Scenario 

Timeframe 

Medium Exposure 

Medium 

Sediment Sediment 

Surface Water 

TABLE 6-6 

Exposure 

Point 

Sediment 

SELECTION OF EXPOSURE PATHWAYS 
SITE 121SWMU 10 - JERICHO ISLAND OISPOSAL AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 
.PAGE3OF3 

Receptor 

Population 

ConstrucUon 

Receptor 

Age 

Adult 

Exposure 

Route 

Ingestion 

On-Sltel 

Off-Site 

On-Site 

TYW of Rationale for Selection or Exclusion 

Analysis of Exposure Pathway 

&ant Conslruction workers may wntact sediment during construction actkities 

Surface Water 

WolherS 

Full-time 

Employees 

Maintenance 

Workers 

Military 

Personnel 

Trespassers 

Recreational 

Users 

Residents 

Dental 

Adult ingestion 

Dennal 

Adult Ingestion 

Dennal 

Adult IngeStii 

Oennal 

Adolescents Ingestion 

Dermal 

Adolescents Ingestion 

Dennal 

Adult Ingestion 

Dennal 

Child IngestiOn 

On-Site 

On-Site 

On-Site 

On-Site 

On-Site 

On-Site 

On-Site 

On-Site 

On-Site 

On-Site 

On-Site 

On-Site 

On-Site 

On-Site 

Ctuant 

None There is no current or anticipaled future industrial use of the site. 

None 

None There is no current or anticipated future industrial use of the site. 

None 

None Site is not used by military personnel. 

None 

&ant Trespassers may be exposed to sediment while at the site. 
- 
<a 

&ant 

Quant Recreational users may be exposed to sediment while at the site. <L $ 

Quant 

Quant Recreational users may be exposed to sediment while at the site. ,z 
“5 
2‘ 

Quant g: 
Quant Site may be residential in the future. .;li, 

‘F Adult 

Dental 

Ingestion 

Dermal 

lngeslion 

On-Site 

On-Site 

On-Site 

On-Site 

@ant 

Quant Site may be residential in the future. 

Quant 

Quant Construction wakers may contact surface water during construction activities. 

Dermal 

Ingestion 

Dennal 

Ingestion 

Dermal 

Ingestion 

Dental 

lngeslion 

Demtal 

Ingestion 

On-Site 

On-Site 

On-Site 

On-Sile 

On-Site 

On-Site 

On-Site 

On-Site 

On-Site 

On-Site 

Quant 

None There is no currenl or anticipated future industrial use of the site. 

None 

None There Is no current or anticipated future industrial use of the site. 

None 

None Site is not used by military personnel. 

None 

Quant Trespassers may be exposed to surface water while al the site. 

Quant 

Quant Recreational users may be exposed to surface water while at the site. 

Users 1 Dennal 1 On-Site 1 Quant 1 

Adult Ingestion On-Site Quant Recreational users may be exposed to surface water while et the site. 

I 
Residents Child 

+ Adult 

Dermal 

Ingestion 

Dental 

Ingestion 

On-Site 

On-Site 

On-Site 

On-Site 

Quant 

&ant Site may be residential in the future. 

Quant 

Quant Site may be residential in the future. 
R 

i i i Dermai i On-Site i Quant i 



TABLE 9-9 

EXPOSURE POINT CONCENTRATIONS 
SITE 121SWMU 10 - JERICHO ISLAND DISPOSAL AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

REVISION 1 
OCTOBER 2001 

Surface . Groundwater Surface Sediment Sediment 

Chemical Soil Water Waste 
(mglkg) (ug/L) .( ug/L) OwW (mglkg) 

Volatile Organic Compounds 

Chloroform 
Semivolatile Organic Compsunds 
Benzo(a)pyrene equivalents 1 0.214 (1) 1 
Bis(2-Ethyihexyi)phthaiate 1 NA I 
PesticideslPCBs 

IArocior-1254 I .NA I 

NA I NA I NA I NA 
NA 10.3 (1) 1 NA NA 

NA I NA 1, NA I 24 (5) I 
lnorganics 
Aluminum 
Antimony 
Arsenic 
Cadmium 
.------ Lopper 
iron 

Lead 
Manganese 
Nickel 
Thallium 
Vanadium 

I NA 1 5140 (3) 1 4700 I 14845 I NA 
8 (1) 

I LIA I LIA m P.e. n A ,I?\ I 

50.t 
NA 
h,A I MA 

IYH IYr\ Z.&x Y.4 (0) 

3 (1) 35.4 (3) 7.1 9.34 49.7 (5) 
8.1 (1) NA NA 4.7 (5) . 

,Yr\ 1”r-t NA NA 489 (5) 
99700 (1) 122000 (1) 2926 19376 307000 (5) 
78.6 (2) NA NA NA 1760 (2) 

328 1530 (3) 165 (4) 89.4 1480 (5) ,fl 
NA NA NA 62.6 NA 
NA IO NA NA NA 
NA NAtI) 21.4 33.2 NA 

-1 

Notes: 
NA - Not applicable. 
RAGS Part D Tables for the exposure point concentrations are included in Appendix E. 
Ail concentrations and 95 percent UCL for lognormal distribution unless otherwise noted. 
1 - Distribution could not be determined; therefore, maximum detected concentration is used for the 

exposure point concentration. 
2 - Average concentration per IEUBK model guidance. 
3 - UCL is greater than the maximum detected concentration; therefore, the maximum detected 

concentration is used as the exposure point concentration. 
4 - UCL for normal distribution. 
5 - insufficient number of samples to calculate UCL; therefore, the’maximum detected concentration 

is used as the exposure point concentration. 

080001/P 6-54 CT0 0053 
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‘: ” L.: 1 ,TABLE 6.10 

SUMMARY OF EXPOSURE INPUT PARAMETERS 
SITElZISWMU 10 - JERICHO ISLAND DISPOSAL AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 
PAGE 1 OF 2 

REVISION 1 
OCTOBER 2001 

Maximum I 

Exposure Parameter 

res 

Construction 
Worker 

Adolescent Adolescent Adult 
Trespasser Recreational User Recreational User 

Child 
Resident 

Adult 
Resident 

SA (cm?dav) 
AF (mq/cm*) 

I 4,100(7’ 3,820”’ I 
OP 0.2’7’ I 

1 -L--:--l 

(ABS (unitless) 

I IngestionlDermal Contact with Groundwater 

IF& Day) 
EF (days/year) 
ET (hours/day) and t,,,,, 
(hours/event) 
EV (events/day) 

A (cm*/day) 

K. f&r/hour1 

NA 

21’5’ 

8’5’ 

,‘S’ 

2.490”’ 
chemical- .-, r ~ 1 specific”’ 1 

1’ (hour/event), T (hour), 1 chemical- 1 
and B (unitless) specific”) 

NA NA NA ,‘3’ 2(3) 
NA NA NA 350t3’ 350’3’ 

NA NA NA 0.25”’ 0.25”’ 

NA NA NA , 4 

NA NA I -NA 6600 

NA 

. . 
NA 

(71 18000”’ 
chemical- chemical- NA NA 

I I speck@ 
I 

specific’*’ 

NA NA 
chemical- chemical- 

I I 

specific”’ 
CF (Ucm3) 

specific”) 
1 E-03 NA NA NA 1 E-3 1 E-3 

incidental IngestionlDermal Contact with Surface Water 
CR (L/hour) 0.01’6’ o.oP’ O.Ol@’ 0.01’6’ 
ET (hours/day) and t,,,,, 

0.046 0.01’6’ 

(hours/event) 
.8’5’ 2.6’@ . 2.6@’ 2.6@’ 2.6@’ 2,6@’ 

EF (days/year) 21’5’ 45’9’ 45’9’ 4519) 
EV (events/day) $5’ , (9’ 

45’“’ 45’9’ 

,‘9’ 
A (cm’/day) 

$9) , (9) 

2.490”’ 
,191 

3.820(‘) 3.820(” 5,700f7’ 2,000”’ 5.700(7’ 

K,, (cm/hour) 
chemical- chemical- chemical- chemical- chemical- chemical- 
specific@’ -- :cific’*’ SW specific”’ specif@’ 

t’ (hour/event), T (hour). 
specific? 

chemical- 
specifk?) 

and B (unitless) ‘. 1 specific? 1 
the rmical- chemical- chemical- chemical- chemical- 
specific@’ 

CF (L/cm3) I 
specific’81 

I 
specific’*’ specific@) 

1 E-03 
specific’*’ 

IE-03 1 E-03 1 E-03 1 E-03 1 E-03 

csoil/sed/gwisw 

EF 
ED 

i%y 
AT, 
IR 
Fi 
SA 
AF 
ABS 
CF 
ET 
1, vent 
A 

Exposure concentration for soil/sedimenUgroundwater/surface water. 
Exposure frequency. 
Exposure duration. 
Body weight. 
Averaging time tor noncarcmogenrc effects. 
Averagmg trme tor carcmogenrc enects. 
Ingestion rate (soil or groundwater). 
Fraction ingested from contaminated source. 
Skin surface area available for contact, 
Soil-to-skin adherence factor. 
Absorption factor. 
Conversion factor. 
Exposure time. 
Duration ot event. 
Skin surface tirea available for contact. 

080001/P 6-55 CT0 0053 
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TABLE 6-10 

SUMMARY OF EXPOSURE INPUT PARAMETERS 
SITEl;USWMU 10 - JERICHO ISLAND DISPOSAL AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 
PAGE 2 OF 2 

EV Event frequency. 
kl Permeabikty coeffrclent from water through skin. 

t 
T 
B 
CR 

Time it takes to reach steady-state conditions. 
Lagtime. 

Bunge Model partitioning coefficient. 
Contact rate. 

1 U.S. EPA 4, 1995. 95% UCL is used if the data set is of sufficient size (i.e., 11 samples or more). For 
smaller data sets (i.e., less than IO samples); the 95% UCL is not appropriate and the maximum 
concentration is used. 

2 Assumed that construction activties take place 125 days a year over a 1 year period. 
3 U.S. EPA, 1993. 
4 U.S. EPA, 1989. 
5 Assumed that a construction worker is exposed to groundwater/sedimenWsurface water one working month. 
6 U.S. EPA, Region 4, November 1996. 
7 U.S. EPA, 1997. 
8 U.S. EPA, 1998. 
9 Professional judgment assumes an individual visits the site approximately 1 day per week. 

080001/P 6-56 CT0 005i 
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TABLE 6-l 1 

CANCER TOXICITY DATA -- ORALlDERMAL 
SITE 12WVMU 10 - JERICHO ISLAND DISPOSAL AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Chemical 

of Potential 

Concern 

Oral 

Cancer Slope Factor 

Oral to Dermal 

Adjustment 

Factor (1) 

Adjusted Dermal 

Cancer Slope Factor (2) 
Date (3) 

(MMIDDNY) 

cetone 

:Morofonn 

vocs 

is(2-ethyihexyi)phthalate 

esticides/PCBs 

roclor-1264 

lorganics 

I NA I 83% I NA 1 (mg/kg/day) -’ 1 0 

I (mglkglday) -’ 1 
I IRIS 

6.1 E-03 20% 
I g/25/00 

3.lE-02 82 IRIS 9/25/00 

I 7.3E+oO I 31% I 2.4E+Ol I (mglkglday) -1 I . 82 
1.4E-02 I (mglkglday) -‘ I 

I 
19% 

IRIS 1 9/25/00 
7.4E-02 82 IRIS I 9125mo 

I 2.OE+OO 1 90% I 2.2E+OO I (mglkglday) -’ I NA I IRiS I g/25/00 

Notes: 

IRIS = Integrated Risk Information System. 

HEAST= Health Effects Assessment Summary Tables. 

1 - USEPA Region IV, February 28.1996. 

2 - CSFdermal = CSFwallOral to Dermal Adjustment Factor. 

3 - For IRIS vaIuBs. the date IRIS was searched. 

For HEAST values, the date of HEAST. 

EPA Group: 

A - Human carcinogen. 

Bl - Probable human carcinogen - indicates that limited human data are available. 

82 - Probable human carcinogen - indicates sufficient evidence in animals and 

inadequate or no evidence in humans. 

C - Possible human carcinogen. 

D - Not classifiable as a human carcinogen. 

E - Evidence of noncarcinogenicity. 

Weight of Evidence: 

KnowMikely. 

Cannot be determined. 

Not likely. 

h 



TABLE 6-l 2 

NON-CANCER TOXICITY DATA -- ORALlDERMAL 
SITE IZISWMU 10 - JERICHO ISLAND DISPOSAL AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Dates of Rm: 

Target Organ (3) 

I I I RfD (2) I I Organ 
I 

Factors 

Oral RR, 

Units 

Oral to Dermal 

Adjustment Factor (1) 

Adjusted 

Dermal 

UllitS Primary 

Target 

Combined 

Uncertainty/Modifying 

2 - RfDdermal = RfDoral x Oral to Darmal Adjustment Factor. 

3 For IRIS valuas date that IRIS was searched. 

For HEAST values, the date of HEAST. 

FOR EPAIII, date of RBC Table. 

1 - USEPA Region IV, February 26.1996. CNS = Central Nervous System. 

CVS : Cardiovascular System. 

Immune = Immunolo+al. 

GS q Gastroinlestinal. 

’ N/A = Not applicable. 

IRIS = Integrated Risk lnfo~ation System. 

H&T= Health Effects Assessment Summary Tables. 

EPAIII = U.S. EPA Region 3 Risk-Based Concentration Table, April 13. 2000. 



TABLE 6-13 

SUMMARY OF CANCER RISKS AND HAZARD INDICES 
SITE IZlSWMU 10 - JERICHO ISLAND DISPOSAL AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 
PAGE 1 OF 3 

Receptor Medium Exposure 
Route 

Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals with 

Risk Cancer Risks ~10.” Cancer Risks >1w5 Cancer Risks >lo” Index HI > 1 
Ingestion 1 2.6E-06 1 __ I __ I Arsenic I 1.3 I -- 

1 8.7E-07 1 ! I 1 0.16 1 
I 

D ermal Contact __ __ _- -- 
Total 1 3.5E-06 1 I I Arsenic 1 1.4 1 I -_ __ -_ 

Dermal Contact 1 3.1E-08 1 __ -- -- 1 0.14 I __ I 
Ingestion 1 7.9E 
l-inrnd r?,,ntw-t 1 3 .-SF 

t-08 __ -- -- 0.05 _- 

--....u. vv...vv. , ,.,L-08 __ -_ _- 0.006 __ 
Total 1 l.OE-07 -. -- -- 0.06 -_ 

_- 0.003 -_ 

:onstruction Worker Soil 

Groundwater 
Sediment 

Ingestion 1 .OE-08 1 
Dermal Contact 2.3F-m’ ’ 
Total 3.4E 
Ingestion 6.9E 
Dermal Contact 1.4E 
Total 8.3E 

-Total All Media 4.5L ..- , 

. “Y -- 1 0.02 1 -_ 

i-08 1 __ __ -- 1 0.02 -- 
i‘ 

E-07 -. __ -- I 0.99 __ :<. 
E-07 -_ -_ _- 1 0.06 __ 

c 
i-07 -- -- -- 1 1.1 -_ 
:JX I 37 %J 

-- I __ I 
-_ -- 

-.. 

Surface Water 

Sediment Waste 

Adolescent Trespassers Soil 

Sediment 

Surface Water 

Sediment Waste 

Ingestion 3.OE-06 __ __ Arsenic 0.15 -_ 

Dermal Contact 1.8E-06 -_ _- Arsenic 0.03 -- 
Total 4.9E-06 -- __ Arsenic .0.18 -_ 

Ingestion 5.5E-07 -_ -- _- 0.04 __ 

Dermal Contact 3.1E-07 -_ __ -- 0.008 -- 

Total 8.5E-07 -_ -_ __ 6.04 -_ 

Ingestion l.lE-07 __ _. e- 0.004 -_ 

Dermal Contact 6.1E-07 _- -- .- 0.03 -_ 

Total 7.2E-07 __ -_ _- 0.03 __ 

Ingestion 4.8E-06 __ __ Aroclor-1254. Arsenic ‘0.69 __ 

Dermal Contact 1.8E-06 -_ __ Arsenic 0.08 __ 

Total 6.6E-06 -- -_ Aroclor-1254. Arsenic 0.76 -_ 

Total All Media 1.3E-05 1.0 

rdolescent Recreational &rs Soil 

Sediment 

Surface Water 

I 

Sediment Waste 

Ingestion .3.OE-06 -_ -- Arsenic 0.15 __ 

Dermal Contact 1.8E-06 -- __ Arsenic 0.03 -_ 

Total 4.9E-06 -- -- Arsenic 0.18 __ 

Ingestion !XE-07 -_ __ -- 0.04 -_ 

Dermal Contact 3.1E-07 __ __ _- 0.008 -- 

Total 8.5E-07 . - - -_ _- 0‘04 __ 

Ingestion l.lE-07 -_ -_ _- 0.004 -_ 

Dermal Contact 6.1E-07 __ __ -- 0.03 - - 
Total 7.2E-07 -- -. -- 0.03 -v 

Ingestion 4.8E-06 -_ __ Arocbr-1254, Arsenic 0.69 -_ 

Dermal Contact l.BE-06 __ -- Arsenic 0.08 __ 

Total 6.6E-06 --. -- Aroclor-1254. Arsenic 0.76 -_ 

Total All Media 1.3E-05 1.0 



TABLE 6.13 

SUMMARY OF CANCER RISKS AND HAZARD INDICES 
SITE 12ISWMU IO - JERICHO ISLANb DISPOSAL AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 
PAGE 2 OF 3 

Adult Reel 

:‘C 
Receptor 

.eational Users 

Medium 

Soil 

Sediment 

Surface Water 

Sediment Waste 

I 

Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals with 

Route Risk Cancer Risks ~-10“ Cancer Risks >lo” Cancer Risks *lo“ Index HI z. 1 
_- 

Ingestion 1.2E-06 - - _- Arsenic 0.09 

Dermal Contact 1 .OE-06 
_- _- __ __ 0.03 

2.2E-06 
-- 

Total -_ -_ Arsenic 0.13 

ingestion 2.1E-07 
-_ -- -- __ 0.02 

Dermai Contact 
_ ^_ ^- -_ 

, ,.(lt-“I , __ 
I 

-- 
I 

n nnR -.-“- , 

__ 
Total 1 3.9E-07 I -- I 

I __ I 
I nn-2 I V.“” , 1 __ 

ingestion 1 4.2E-06 1 __ I _- I 
-_ I __ 1 0.002 I 

DerlT lal Contact 1 %5E-07 1 _- I 
t r.,.n I _- _- I __ 1 “.“J 1 

1 3.9E-07 I I 
I nn? I _- I 

Total .- __ I -_ , V.“” , 

Ingestion 1 l.VE-06 I _- -- tsrrnnir i IlAA i I -- .- __ I 
‘7, .,“I II” -... , 

-- 
pennal Contact l l.Ot-06 I -- I -- I __ 0.07 I 

Arsenic 0.51 I _- I 
n7n I 

ITotal 1 2X-06 I __ I _- 

(Total Ail Media I 5.9E-06 1 “..V 

Ingestion 6.5E-05 I Arsenic I cPAHs I 69 .I Arsenic. iron 1 __ 

Dermal Contact 1.3E-05 
a___->_ ^rlAU” 

Total 9.9E-05 ,rsenic. iron 
nrsenic. Iron. 

ingestion . 2.9,E-04 Arsenic -- __ 42 Manganese, Thallium 

__ 
-- 

, -.- , -----~..- 
c,rn, ICI 1 0.41 I __ 

I nrst?n,c I 1 
I Arsenic I cPAHs 1 7.3 I A 

I I A 

Soil 

Groundwater 

1.2E-06 
I ncn I 

Dermal Contact -- _- 

Inhalation 1 SE-07 __ _- _- -.-- 
Arsenic, Cadmium, 

I nrserw , “.“?J 1 __ 

I I nln I __ -t 

Sediment 

Surface Water 

I firsen!C , “.ll , __ 
I I nnl I _- I 

Sediment Waste 

Total 2.9E-04 Arsenic __ _- 43 Iron, Manganese, 
Thallium 

I n.7. I 
Ingestion 2.OE-06 _- -- 

Dermai Contact 2.9E-07 -- _- _- V.” . 

Total 2.3E-06 
__ __ _- Arsenic 0.23 
_- 

Ingestion 2.OE-07 __ __ -- 0.01 

Dermal Contact 5.7E-07 
-- -- -- -- 0.05 

n nc 
Total 7.7E, 

I.. -- 
-07 -- -- v- V.“” __ 

Ingestion 1.7t-05 -- Arsenic Are&r-1254 4.1 Aroclor-1254. Iron 

Dermal Contact 1.7E-06 _- -. Arsenic . 0.12 m. 

Total l.VE-05 _- Arsenic Aroclor-1254 4.2 Aroclor-1254, Iron 

Total All Media 4.1E-04 55 

I 



TABLE 6-l 3 

SUMMARY OF CANCER RISKS AND HAZARD INDICES 
SITE IZlSWMU 10 -JERICHO ISLAND DISPOSAL AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 
PAGE 3 OF 3 

? 
2 

Soil 

Groundwater 

Sediment 

1 4.OE-Q7 __ 

Arsenic 

I -_ I .- 1 NA 1 -_ 
. I . . I I 

Ingestion 1.2E-04 Arsenic -_ I cPAHs NA __ 

Dermal Contact 25E-05 -- Arsenic cPAHs NA _- 

Total 1.5E-04 Arsenic -_ ! cPAHs NA . -- 
Ingestion 7.8504 Arsenic 
Demral Contact 4.OE-06 -- I __ I m 
Inhalation 
Total 7.8E-04 
Ingestion 2.8E-06 
Dermal Contact 5.4E-07 1 -- 

Surface Water 

Sediment Waste 

-- 
_- 
-_ 
-_ 
__ 
-_ 

C 
_- 
__ 

Arsenic 
__ 

Arsenic 
__ 

Total 3.4C06 _- 

Ingestion 3.7E-07 __ 

Dennal Contact 2.OE06 -- -_ 1 Bis(2-ethJhexyt)phthal 
Total 2.3E-06 __ -- 1 Bis(2-ethylnexyt)phthal 
Ingestion 2.5E-05 _- Arsenic 
Dermal Contact 3.1E-06 _- 

Total 1 2.8E-05 __ Al 
Total All Media I 9.6E-04 

NA -_ 
NA __ 

NA __ 
NA -- 
NA -- 
NA -_ 

NA f __ 

ate NA -_ 
late NA -_ - 

I Arocter-1254 NA we 
-_ Arsenic NA _- 

senic I Aroclor-1254 NA __ 

NA 



. REVISION 1 
OCTOBER 2001 

TABLE 6-14 
J---1 

COMPARISON OF ESSENTIAL NUTRIENT CONCENTRATIONS 
TO SCREENING LEVELS 

SITE 12lSWMU IO - JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA , 

Chemical Chemical 

Calcium Calcium 
Magnesium Magnesium 
Potassium Potassium 
Sodium Sodium 

Surface Surface 
Soil Soil 

(mglkg) (mglkg) 
2,780 2,780 
3,240 3,240 
640 640 

10,700 10,700 

Sediment Sediment Sediment Sediment Essential Nutrient Essential Nutrient 
Waste Waste Screening Levels Screening Levels 

(mglkg) (mglkg) (mglkg) (mglkg) (mglkg) (mglkg) 
5,550 5,550 6,670 6,670 1 ,ooo,ooo 1 ,ooo,ooo 

.15,100 .15,100 6,220 (8) 6,220 (8) 460,468 460,468 
9,090 9,090 2,210 (B) 2,210 (B) 1,000,000 1,000,000 
60,800 60,800 11,200 (B) 11,200 (B) 1 ,ooo,ooo 1 ,ooo,ooo 

I I Ground I Surface 1 Essential Nutirent 1 

Chemical 

Calcium 
Magnesium 
Potassium 
Sodium 

Water 
bJgw 

501,000 
1,100,000 
371,000 

8,670,OOO 

Water Screening Levels 
(ug/L) (ug/L) 

374,000 (B) 1 ,ooo,ooo 
1,120,OOO (B) 118,807 
406,000(B) 297,016 e. 10,200,000 (B) 3g6,022 .,..... _ 5, 

,.~... . . . . 

Notes: 
(B) - Below background concentration. 

080001/P 6-62 CT00053 
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OCTOBER 2001 

TABLE 6-l 5 

REMEDIAL GOAL OPTIONS - SOIL/SEDIMENT 
SITE 12lSWMU 10 - JERICHO ISLAND DISPOSAL AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Notes: 
NTX - No toxicity values available. 

080001/P 6-63 CT0 0053 
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. 

TABLE 6-16 

REMEDIAL GOAL OPTIONS - GROUNDWATER 
SITE 12ISWMU 10 - JERICHO ISLAND D!SPOSAL AREA 

MCRD PARRlS ISLAND, SOUTH CAROLINA 

CHILD RESIDENTS 
EPA Target Cancer Risk Level Target Hazard Index 

MCL (1) lo4 1 IO5 1 104 0.1 I 1 3 
(ugli) 

I 
(ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) 

50 0.12 1.2 12 0.55 5.5 16 
5 NTX NTX NTX 0.78 7.8 23 

300 (2) NTX NTX NTX 1,986 19,857 59,570 
50 (2) NTX NTX NT& 35 351 _ 1,052 

2 NTX NTX NTX 1 0.13 1.3 3.8 

Chemical 
Arsenic 
Cadmium 
Iron 
Manganese 
Thallium 

Chemical 
Acetone 
Arsenic 
Cadmium 
tron 
Manganese 
Thallium 

ADULT RESIDENTS 
EPA TargetCancer Risk Level Target Hazard Index 
MCL IO4 lo-5 lo4 0.1 3 

(ug/L) (ugll) (ug/L) (ug/L) (ug/L) (UgllL) (ug/L) 
NV NTX NTX NTX 53 530 1,590 
50 0.07 0.7 7 0.32 3.2 9.5 
5 NTX NTX NTX 0.43 4.3 13 

300 (2) NTX NTX NTX 315 3,147 9,440 
50 (2) NTX NTX NTX 20 202 605 

2 NTX NIX NTX 0.07 0.73 2.2 

Chemical 
Arsenic 

LIFELONG RESIDENTS 
EPA Target Cancer Risk Level Target Hazard Index 
MCL -6 

($L) 

-5 

($L) 

4 0.1 
(uglL) ($L) (uglL) (UL, (ui,L) 

50 0.04 0.45 4 .NA NA NA 

Notes: 
1 - U.S. EPA Drinking Water Standards and Health Advisories, Summer 2000. 
2 - Secondary MCL. 
NA - Not applicable. 
NTX - No toxicity criteria available. 
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7.0 ECOLOGICAL RISK ASSESSMENT 
‘j@- 

The RI/RF1 process requires an assessment of the potentially adverse effects of site contamination on the 

environment. Specifically, ecological receptors that utilize Site 12 could be at risk from environmental 

contamination associated with this area. For this reason, an ecological risk assessment (ERA) was 

performed to characterize the potential risks from site-related contaminants to ecological receptors. 

7.1 OVERVIEW OF METHODS ; 

This section provides an outline of the general approach that was taken to assess the impacts of site 

contamination on ecological receptors. This assessment generally followed a two-step process, as 

follows: 

Step 1: Preliminary Problem Formulation (Section 7.2) and Ecological Effects Evaluation (Section 7.3) 

l Preliminary Problem Formulation - This first phase of an ecological risk assessment discusses the 

goals, breadth, and focus of the assessment. It includes general descriptions of the site, with 

emphasis on the habitats and ecological receptors that are present. This phase also involves 

;d”‘ characterization of contaminant sources and migration pathways, evaluation of routes of contaminant 

exposure, and selection of analytes to. be assessed. Assessment and measurement endpoints are 

also selected in this phase, and a conceptual model is developed that describes how contaminants 

associated with Site 12 may come into contact with ecological receptors. 

l Preliminary Ecological Effects Evaluation - In this phase, medium-specific ecological screening 

guidelines for each analyte (i.e., concentrations of each contaminant above which adverse.effects to 

ecological receptors may occur) are identified. T Contaminant doses associated with toxicity to 

representative ecological receptors are also identified. This step is undertaken concurrently with the 

exposure assessment described below. _ 

Step 2: Preliminary Exposure Assessment (Section 7.4) and Risk Calculation (Section 7.5) 

l Preliminary Exposure Estimate - This portion of the ecological risk assessment includes the 

identification of data used to represent concentrations of contaminants to which ecological receptors 

may be exposed in various media and the selection of exposure point contaminant concentrations __ 
from those data. Contaminant doses for representative receptors are also calculated. 
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l Preliminary Risk Caiculation - In this step, exposure point concentrations are compared to guidelines /-*, 

’ in order to characterize potential risk to ecological receptors. Contaminant doses associated with 

toxicity are compared to calculated doses for representative receptors. Analytes that are found to 

pose potential risk after these comparisons are selected as ecological COPCs. 

. . 

When these two steps are completed, the results are interpreted, ecological contaminants of concern 

(COCs) are selected, and the uncertainties associated with the ecological risk assessment are 

addressed. COCs are COPCs that are shown- to present unacceptable risks to ecological receptors 

based on their concentrations, distributions, and modes of toxicity. The above process, described in 

further detail below, represents the general approach recommended in the most recent U.S. EPA guidance 

for performing ecological risk assessments (U.S. EPA, 199Zb, 2000b), which served as the basis for the 

ecological risk assessment methodology. Furthermore, the ecological risk assessment was conducted in 

accordance with Navy policy (DON, i999) and other available guidance documents and publications (Suter, 

1993; Calabrese and Baldwin, 1993; Wentsel et al., 1996; Ingersoll et al., 1997; U.S. EPA, 1999e). The 

methods used in this ecological risk assessment and discussed below were summarized in the Master Work 

Plan for MCRD Parris Island (B&R Environmental, 1998a). Revisions to the Master Work Plan have been 

discussed with the MCRD Parris Island partnering team. 

Due to the potential complexity, ecological risk assessments are often conducted using a tiered approach .-----x 

and punctuated with scientific/management decision points (SMDPs). SMDPs consist of meetings 

involving the risk managers and risk assessment team and are conducted to evaluate the work up to that 

point and to ensure that the ecological risk assessment is proceeding in an efficient manner. Information 

analyzed in one tier is evaluated to determine whether the objectives of the study have been met. The 

results are then used to identify the data required for the next tier, if necessary. The Tier 1 ecological risk 

assessment is also known as a screening risk assessment. The screening risk assessment uses 

conservative (i.e., stringent) assumptions to evaluate site data and determine whether additional 

ecological risk assessment or accelerated site cleanup may be warranted or that the site poses negligible 

ecological risks. 

The second tier is a baseline ecological risk assessment, which is conducted if the results of the 

screening-level ecological risk assessment indicate that an,additional study is warranted. The baseline 

ecological risk assessment is a more focused study of the initial COPCs and comprises Steps 3 through 7 

of the 8-step ecological risk assessment process. The baseline ecological risk assessment begins with a 

more balanced evaluation of the conservativeness inherent in the first two steps of the risk assessment 

process (U.S. EPA, 1997b; DON, 1999). . 

.---a 

I 
. 
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U.S. EPA Region 4 has recently amended its desired approach regarding the implementation of U.S. 

EPA’s (1997c) guidance for performing ecological risk assessments. Under the recent guidance (U.S. 

EPA, 2000b), food-chain modeling (i.e., the calculation of estimated doses for representative receptors 

and the subsequent comparison of estimated doses to contaminant doses associated with toxicity) is 

conducted in Step 3a, rather than in Step .2 .of the risk assessment. Furthermore, in the new approach, 

food-chain modeling is recommended only for COPCs that are known to significantly bioaccumulate or 

biomagnify. However, the ecological risk assessment for Site 12 was drafted,prior to dissemination of the 

amended guidance. Therefore, the risk assessment is organized following the format described in the 

Master Work Plan for MCRD Parris Island (B&R Environmental, 1998b), which differs in certain aspects 

from the approach currently recommended by U.S. EPA (2000b). For example, ail SVOCs and metals 

that were identified as COPCs are included in food-chain modeling in this risk assessment. In addition, 

food-chain modeling is conducted in Step 2 of this risk assessment. The differences between the 

procedures used herein and those recommended by Region IV’s recent guidance are primarily related to 

format and in no case affect the conclusions of risk assessment. 

7.2 PRELIMINARY PROBLEM FORMULATION 

7.2.1 Habitat Types and Ecoloaical Receptors 

Site 12 is located in the southern portion of Jericho Island. The island lies along the northwestern portion 

of the Depot. The site. was used by local residents from 1955 to 1968 for disposal of wastes prior to 

acquisition of the property by the Depot. 

Site 12 and the entire upland portion of Jericho Island are forested. The overstory is dominated by slash 

pine (finus e///o#/& loblolly pine (Pinus taeda), he oak (Quercus virginiana), and laurel oak (Quercus 

laurifolia). Common midstory species include wax myrtle (Myrica cerifera) and cabbage palm (S&al 

palmetto). Common understory plants include Eastern baccharis (Baccharis halimfolia), saw palmetto 

(Serenoa repens), yaupon holly (//ex vomiforia), poison ivy (Rhus radicans), Virginia creeper 

.( Parthenocissus quinquefolia), muscadine grape (Vitis rothx/ifo/ia), and greenbriar (Smilax rofundifolia) 

and Vaccinium. The island is surrounded by an extensive saltwater marsh dominated by cordgrass 

(Spartina alterniflora). Seashore saltgrass (b/stich/is spicafa) and rush (Juncus ehsus) are present at 

the marsh/upland interface. 

A variety of wildlife species occurs on Jericho Island. White-tailed deer (Odocoileus virgin/anus) and 

raccoons (Procyon lotor) are known to forage in the area and gray squirrels (Sciurus carolinensis) are 

common. Other mammalian herbivores expected to occur in the upland portion of the peninsula include 

the cotton rat (Sigmodon hispidus) and the cotton mouse (Peromyscus gossypinus). The opossum 

(Didelphis virginiana), short-tailed shrew (Blarina carohensis),. and eastern mole (Scalopus aquaticus) 
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probably occur there. The marsh rabbit (SyMagus pa/u&is) and rice rat (Oryzomys palusfris) probably 

forage along the edge of the marsh. Mink (M&e/a v&on) and river otters (Lufra canadensis) are 

expected to forage along the marsh edge. Other mammalian carnivores expected to occur, at least 

occasionally, at the site include the red fox (Vulpes vu@es) and striped skunk (Mephitus mephifus). A 

variety of birds, reptiles, and amphibians utilize the site. 

,- 

The saltwater marsh provides habitat for a variety of fauna, particularly fish and crustaceans. Several 

species. of animals probably prey upon these fish and crustaceans. These predators include mammals 

such as the raccoon, mink, and river otter, and wading birds such as the tricolored heron (Egreffa 

tricolor), great blue heron (Ardea herodias), green heron (Buforides sfriafus), .and snowy egret (Egreffa 

fhula). Various shorebirds and wintering waterfowl forage in the marsh. ., 

The shallow marsh is alternately flooded and drained by changing tides, and thus, fish near Jericho Island 

are largely limited to small schooling species such as mud minnows (Umbra pygmaea) and mummichogs 

(Fundulus heferoclifus). However, fish such as red drum (Sciaenops ocellafus), spotted seatrout 

‘(Cynoscion nebulosus), southern flounder (Pa~alichfhys lefhosfigma), whiting (Menficirrhus americanus), 

and striped mullet (Mugil cephalus) are known to occur in Archer’s Creek south of Jericho Island. These 

and other fish species probably occur, at least occasionally, in portions of the marsh’during high tides. 

Threatened and endangered species that could occur at or near the sites consist of the bald eagle 

(Haliaeefus leucocephalus), wood stork (Mycferia americana), and least tern (Sterna anfillarum). An 

active bald eagle nest is located approximately 2.3 miles southeast of the site, and bald eagles (state and 

federally listed as threatened) could forage on fish near Jericho Island. Wood storks (state and federally 

listed as endangered) forage in various areas throughout the Depot, and they could forage in the marsh 

surrounding the sites. .Least terns (Sterna anfillarum) have been observed at MCRD Parris Island and 

might occasionally forage in the marsh near the site, but observations of this species have not been 

recorded in the vicinity. The least tern is state listed as threatened. It occurs in coastal South Carolina 

only during the breeding season or briefly during migration. Preferred nesting habitat for the least tern 

does not exist at Jericho island, and this species is not known to nest at MCRD Parris Island. 

Although other endangered and threatened species occur in Beaufort County (Table 2-2 of Volume I, 

Master Work Plan), the site provides poor habitats for these species. For example, the manatee 

(Trichechus manafus), shortnose sturgeon (Acipenser brevirosfrum), and various sea turtles are 

occasionally observed in the Broad River, Beaufort River, and Port Royal Sound, and the Atlantic 

bottlenosed dolphin (Tursiops fruncafus) is a year-round resident of these areas. (Although not 

threatened or endangered, dolphins are afforded protection under the Federal Marine Mammal Act.) 

However, these species usually are not associated with shallow marshes like that near Site 12. With the 
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exception of the bald eagle and wood stork, the likelihood of endangered and threatened species in the 

vicinity of the site is probably remote. 

7.2.2 Contaminant Sources and Migration Pathways 

The contaminant source at Site 12 is debris from historical disposal of wastes that were brought to the 

island by local residents prior to the Depot’s acquisition of the island. No organized landfill operations 

were conducted by local residents. The Depot has not used Jericho Island as a disposal area. 

The contaminant migration pathways applicable at this site include volatilization, erosion, overland runoff, 

and infiltration. Contaminants in the soil could volatilize from surficial material or become airborne 

through wind erosion. Surface soil, if disturbed, may serve as a source for airborne transport of 

contaminants, which could then be transported to downwind locations. Precipitation runoff and wave 

action during storm surges could carry contaminants to nearby surface water and sediment in the tidal 

marsh. Infiltrating precipitation could cause contamination of subsurface soil and groundwater. 

Groundwater from the site could discharge to surface water in the marsh, where groundwater 

contaminants could be subsequently deposited in sediment or in the tissues of aquatic organisms. 

7.2.3 Exposure Routes 

Aquatic and semi-aquatic organisms in the’tidal marsh near the site could be exposed to contaminants 

through direct contact with surface water and sediment, incidental ingestion of surface water and 

sediment, and consumption of contaminated food items. Aquatic and semi-aquatic,organisms could also 

be exposed to constituents from contaminated groundwater that discharges to nearby surface water. 

Terrestrial animals could be exposed to soil contaminants through ingestion of contaminated food items. 

Animals can incidentally ingest soil while grooming fur, preening feathers, digging, grazing close to the 

soil, or feeding on items to which soil has adhered (such as roots and tubers). Terrestrial vegetation 

could be exposed to contaminants via direct’ a.erial deposition and root translocation. Aerial deposition 

was not investigated, primarily because the contaminant sources at the site are largely covered by 

vegetation and leaf litter, reducing the amount of bare soil and fugitive dust. Terrestrial animal receptors 

could also come into contact with contaminants in surface water through drinking, although this exposure 

route represents a negligible portion of total exposure for most receptors (Sample et al., 1996). In 

addition, the salinity of the surface water in the marsh precludes its use as drinking water. Nevertheless, 

organisms that prey on aquatic species could incidentally ingest surface water when consuming food 

items. Therefore, this exposure route was investigated for piscivorous wading birds and mammals. 
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Exposure to contaminants in the soil via dermal contact may occur but is unlikely to represent a major 

exposure pathway because fur, feathers, and chitinous exoskeletons probably minimize transfer of 

contaminants across dermal tissue. ,In addition, little information is available (e.g., absorption factors) to 

evaluate dermal exposures to wildlife. 

-- 
“’ 

<. 

Inhalation of volatile and semivolatile contaminants might occur. However, inhalation does not represent 

a significant exposure pathway because air contaminant ‘concentrations are assumed to be quite low, 

even for burrowing wildlife: In addition, inhala_tion ecotoxicity data for chronic exposure are lacking. 

Therefore, the air pathway was not investigated. 

7.2.4 Selection of Analvtes to be Investhated 

Analytes initially included for quantitative analysis were all analytes detected in surface water, sediment, 

surface soil, and groundwater samples. However, calcium, magnesium, potassium, and sodium were 

excluded since they are essential nutrients that are toxic only at extremely high concentrations. Due to 

the scarcity of data for these essential nutrients, it was not possible to develop ranges of toxicity for them 

even at high concentrations. The limited toxicity data that are available indicate that high dietary intake of 

these nutrients is well tolerated. The process that was used to select COPCs from the detected analytes 

is described in Section 7.5. Profiles describing the environmental fate, transport, and toxicity of COPCs _--. -> 
are presented in Appendix F. 

7.2.5 Assessment and Measurement Endpoints 

One of the major tasks in preliminary problem formulation is the selection of assessment and 

measurement endpoints. An assessment endpoint is “an explicit expression of actual environmental 

values that are to be protected” and measurement endpoints are “measurable ecological characteristics 

that are related to the valued characteristic chosen as the assessment endpoint” (U.S:EPA, 1997b). The 

assessment endpoints selected for this ecological risk ass,essment were based on the environmental 

setting, contaminants known to exist at the sites, contaminant fate.and transport mechanisms, exposure 

pathways, mechanisms of ecotoxicity, and likely categories of receptors that could be affected by site- 

related contaminants. The assessment endpoints at Site 12 consist of the protection of the following 

groups of receptors from adverse effects of site-related contaminants on growth, survival, and 

reproduction: 

l benthic invertebrate communities 

l fish communities (forage fish and higher trophic level fish) 

. piscivorous birds ,.----, 

. vermivorous birds 
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. omnivorous birds 

. carnivorous birds 

. carnivorous mammals 

0 piscivorous mammals 

l herbivorous mammals . . 

. mammals that feed on soil invertebrates 

. terrestrial and aquatic vegetation 

Amphibians and reptiles are absent from the above list of assessment endpoints since toxicity data for 

both are sparse, resulting in a small, sporadic toxicity database. A discussion of the uncertainties 

associated with the absence of toxicity data for amphibians and reptiles is provided insection 7.9. 

Measurement endpoints serve as surrogates for assessment endpoints, since they are more easily 

quantified or observed than assessment endpoints. Measurement endpoints consisted of contaminant 

concentrations associated with adverse effects .on growth, survival, and reproduction of aquatic 

organisms (surface water screening levels), benthic organisms (sediment screening levels), and terrestrial 

vegetation and soil invertebrates (surface soil screening levels). In addition, measurement endpoints for 

representative receptor groups were contaminant doses associated with adverse effects on growth, 

survival, and reproduction of these receptors. Taken together, the measurement endpoints address all 

the groups of receptors chosen as assessment endpoints. 

7.2.6 Conceptual Site Model 

The conceptual model is designed to diagram the potentially exposed receptor populations and applicable 

exposure pathways, based on the physical nature of the site and the potential contaminant source areas. 

Actual or potential exposures of ecological receptors associated with Site 12 were’ determined by 

identifying the most likely pathways of contaminant release and transport. A complete exposure pathway 

has three components: a source of contaminants that can be released to the environment, a route of 

contaminant transport through an environmental medium, and an exposure route or contact point for an 

ecological receptor. A preliminary conceptual model for Site 12 is presented in Figure 7-l. Dermal (direct 

contact) and inhalation exposure routes are included in the conceptual model since they are theoretically 

possible, but, as mentioned earlier, they represent minor exposure routes and were not investigated. 

7.3 PRELIMINARY ECOLOGICAL EFFECTS EVALUATION 

For this ecological risk assessment, exposure-point concentrations of detected analytes in surface water, 

groundwater, sediment, and surface soil were compared to ecologically based guidelines to determine if 

the’analytes should be selected as COPCs. In addition, toxic doses of contaminants were compared to 
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modeled doses for representative receptors. The methods used for the selection of ecological screening 
.---la 

values are discussed below. 

7.3.1 Ecological Screening Values 

Maximum concentrations of chemicals detected in Site 12 media were initially compared to Region -4- 

approved ecological screening values (ESVs). If the maximum concentration was less than the ESV, the 

chemical was eliminated from further consideration. If the maximum concentration equaled or exceeded 

the ESV, or if an ESV was not available, the chemical was then considered to be an ecological COPC 

and was retained for further study in the ecological risk assessment. 

The ESVs used for the initial screening of groundwater, surface water, surface soil, and sediment were 

those established by EPA Region.4 (U.S. EPA, 1999e). Since Site 12 is surrounded by a tidal marsh, the 

surface water samples were saline (average salinity = 28 ppt, range = 21 to 32 ppt). Therefore, salt water 

ESVs were used for the surface water screening value comparison. Groundwater samples were also 

saline (average salinity = 16 ppt, range = 0.6 to 33 ppt) and, thus, chemical concentrations were 

compared to surface water ESVs for salt water. 

Following recent discussions with U.S. EPA Region 4 (ABB, 1997), the ESV for benzo(a)pyrene was used ,--. 
” as a surrogate for high molecular weight PAHs when ESVs were not available for those compounds. 

Likewise, the ESV for naphthalene was used as a surrogate for low molecular weight PAHs, and the ESV 

for diethylhexyl phthalate (DEHP) was used when ESVs were not available for phthalates. The ESV for 

the most toxic form of each metal was used, except for chromium in surface soil, for which data on 

hexavalent chromium were available. Three soil samples at Site 12 were analyzed for hexavalent 

chromium, and all 16 soil samples at the site were analyzed for total chromium. An ESV of 10 mg/kg 

(Efroymson et al., 1997a) was used for screening the total chromium data. An ESV of 0.4 mglkg 

(Efroymson et al., 1997a) was to have been used for screening the hexavalent chromium data, but 

hexavalent chromium was not detected in any soil sample. The detection limits for hexavalent chromium 

in these three samples (2.0 mglkg) were greater; however, than the ESV for hexavalent chromium (0.4 

LIMO. 

7.3.2 Toxicity Reference Values 

Contaminant exposure via the food chain was modeled to investigate potential risks to representative 

receptors. Toxicity reference values (TRVs), which are contaminant doses associated with adverse 

effects on growth, survival, and reproduction, were obtained for comparison to doses that the receptors 

could possibly receive in the environment. TRVs were preferentially selected that represent a threshold ,-- ‘: 
for sublethal effects, such as impairment of reproduction or growth. 
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P Since toxicity data for the specific receptors chosen herein were usually not available, toxicity data from 

laboratory species were extrapolated to receptor species. Most of the toxicity data were obtained from 

Oak Ridge National Laboratory (ORNL) wildlife toxicity data (Sample et al., 1996), but some data were 

obtained from other sources (Table 7-I ). . No-observed-adverse-effects-levets (NOAELs) and ‘lowest- 

observed-adverse-effects-levels (LOAELs) were used in the models. Following U.S. EPA Region 4 

guidance, LOAELs were divided by a factor of 10 to obtain NOAELs if NOAELs were not available for a 

contaminant,. and VOCs ,were not included in food chain modeling, sinde analytes with log K,,, values less 

than 3.5 (VOCs) generally do not accumulate in animal tissue (Suter, 1993). 

7.3.3 Representative Receptors 

Species used in the food-chain modeling (Table 7-2) were chosen to represent the groups of receptors 

most likely to be exposed to the highest contaminant concentrations because of their position in the food 

web, diet (ingestion rate and food type), home range (contained within the area of contamination), and 

body size. The socio-cultural nature of the receptor species (e.g., threatened or endangered species) 

was also considered. The selected species are assumed to be representative of other species within the 

same trophic group or guild and represent the groups of organisms specified in the assessment 

endpoints. For each of the representative species, information on life history was collected, including 

diet, body weight, food, ingestion rates, and home range. Maximum food ingestion rates and minimum 

body were generally used to calculate doses. Information regarding the representative receptors chosen 

for this ecological risk assessment is presented below. 

7.3.3.1 Short-Tailed Shrew (Blarina carolinensis) 

The short-tailed shrew was selected as a representative insectivorous small mammal. It is found in 

forested areas, brushy areas, and near marshes. It feeds primarily on insects but will prey on 

earthworms, snails, centipedes, slugs, and even small vertebrates (Burt and Grossenheider, 1980). The 

short-tailed shrew has a voracious appetite for-its body size and, as a result, may receive high doses of 

contaminants relative to other small mammals. Its home range is approximately 0.5 to 2.4 acres (Cothran 

et al., 1991; U.S. EPA, 1993b), allowing it to potentially spend all or much of its time at Site 12. 

7.3.3.2 Cotton Mouse (Peromyscus gossypinus) 

The cotton mouse was chosen as a representative herbivorous small mammal. It is frequently associated 

with forested areas and moist habitats along the wetland/upland interface (Burt and Grossenheider, 

1980). It is common in the Southeast and feeds on grasses, sedges, seeds, fruits, grains, and bark. 
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Since its home range is. usually less than 1 acre (U.S. EPA, 1993b), it could reside permanently within the F---. 
site. 

7.3.3.3 Mink (Mustela vison) 

The mink was selected as a representative mammalian piscivore. Mink are associated with aquatic 

habitats of all types, including rivers, lakes, streams, ditches, swamps, and marshes. Mink are 

opportunistic predators, taking whatever prey is abundant. Terrestrial prey includes birds, reptiles, and 

insects, while aquatic prey includes fish, crustaceans, and amphibians. Most home ranges in several 

studies fell within the range of 259 to 1,626 hectares (640 to 4618 acres). . .Home ranges measured in 

terms of distances along stream or river shoreline habitats were usually in the range of 1 to 3 km (0.6 to 

I,.9 miles) of shoreline (U. S. EPA, 1993). 

7.3.3.4 Red Fox (Vulpes vulpes) 

. . The red fox was chosen as a representative mammalian predator. The red fox is common in South 

Carolina and the entire eastern United States. It is one of only a few mid-size carnivorous mammals in 

the region. Its principal food items are small mammals (especially mice and voles) but it also preys on 

insects and birds. The red fox utilizes many habitat types but prefers deciduous. woodlands and edge 

areas. Home ranges vary from 50 to over 3,000 acres, but most values in the literature are. within a range e- 

of 140 to 2,100 acres (U.S. EPA, 1993b): ,Thus, although the red fox is known to exist at MCRD Parris 

Island, Site 12 would comprise only a small portion of its home range. 

. 

7.3.3.5 American Woodcock (Scolopax minor) 

The American woodcock was selected as a representative vermivorous (earthworm-eating) avian 

species. It also consumes insects and other soil invertebrates. The species is common in South Carolina 

and the entire eastern United States. The woodcock prefers moist woodlands and thickets. Its home 

range varies from approximately 8 to 185 acres (U.S. EPA, 1993b). 

7.3.3.6 America? Robin (Turdus migraforius) 

The American robin was chosen as a representative omnivorous bird. Common winter food items include 

seeds and fruit. Insects and invertebrates, especially earthworms, are eaten more frequently in the spring 

and summer. The robin is common in South Carolina and the entire eastern United States in a variety of 

habitats. During the non-breeding seasons, robins in South Carolina are joined by migratory individuals 

from the northern United States, roaming over large areas and usually forming communal roosts within 1 

to 2 miles of foraging areas. The home range during breeding season is approximately 0.5 to 2.0 acres /---. .- 

{U.S. EPA, 1993b). Therefore, a robin might forage exclusively at Site 12 only during nesting. 
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7.3.3.7 Green Heron (Butorides striatus) 

The green heron was selected to serve as representative piscivorous bird. The species is common in 

South Carolina and throughout the eastern United States. It forages in both fresh and salt water, 

especially along forested margins of ponds, lakes, rivers, streams, marshes, and‘swamps. .Small fish are 

the primary prey, but green herons also consume jnsects and a variety of aquatic invertebrates. Breeding 

populations in coastal South Carolina are non-migratory. The green heron is typically a solitary bird, but it 

nests in colonies with other green herons or with other species. 

Home range data for the green heron was not located. Peters (1983) used data from several studies to 

develop the following formula for the relationship of body size to home range for predatory birds: 

home range (km2) = 8.3 W’.37 

. f 
where W = body mass (kg) 

Using this formula and a body weight of 212 g (Dunning, 1993) the estimated home range for a green 

heron would be 0.99 km2 (245 acres). 

7.3.3.8 Osprey (Pandion haliaetus) 

In addition to the green heron, the osprey was selected as a representative avian piscivore. The osprey 

would generally be expected to prey on larger fish than the green heron. Ospreys are found near 

freshwater or saltwater, and their diet is almost completely restricted to fish. The distance that ospreys 

travel from their nests to forage depends on the availability of suitable nest sites near areas with sufficient 

fish. Most values in the literature for the osprey’s foraging radius were within a range of 0.3 to 6 miles 

(U.S. EPA, 1993b). 

7.3.3.9 Red-Tailed Hawk (Buteo jamaicensis) 

The red-tailed hawk was selected as a representative avian carnivore. This hawk is common in South 

Carolina and the entire eastern United States’, and it forages in a variety of habitats. The red-tailed hawk 

feeds primarily on small mammals but will also consume small birds, lizards, snakes, and insects (U.S. 

EPA, 1993b). Breeding populations in South Carolina are non-migratory. The home range size is highly 

variable, depending on the available habitat. Mean home ranges varied from 150 to over 4,300 acres in 

several studies summarized by U.S. EPA (1.993). The home range shown in-Table 7-2 (940 to 

2,440 acres) represents the data from habitats most similar to those at MCRD Parris island (U.S. EPA, 

19936). The habitat at Site 12 would constitute a minor portion of the hawk’s foraging area. 
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7.3.3.10 Mummichog (Fundulus heteroclifus) 

The mummichog represents a forage fish; i.e., a fish that is a food source of other organisms. The 

mummichog is one of the most abundant and productive fish species in coastal areas from the Gulf of St. . 
Lawrence to Texas. It inhabits brackish coves, inlets, tidal creeks, and salt marshes. The mummichog 

feeds primarily on crustaceans, polychaetes, insects, algae, and detritus and is an important food source 

for many predators. It is one of the most stationary estuarine fish, with a summer home range of 

approximately 40 yards along tidal creeks; however, some may move as much as 400 yards (Abraham, 

1985). 

7.3.3.11 Red Drum (Sciaenops ocellafus) 

The red drum represents upper trophic level fish. This fish is distributed in coastal and estuarine waters 

from Massachusetts to Mexico. It uses sight and touch to forage primarily on bottom-dwelling animals. 

Crabs, shrimps, and fish compose the bulk of the diet for adults, and juveniles feed on copepods, 

amphipods, and small shrimp (Manooch and Raver, 1984; Pattillo et al., 1997). Red drum become 

sexually mature at 3 years of age. Eggs are spawned in nearshore and inshore waters close to barrier 

island passes and channels (Pattillo et al., 1997). Red drums are known to occur in the Broad River and 

probably occur in the Archer’s Creek channel south of Site 12. 
e-. 

The body weight of red drum shown in Table 7-2 (1000 grams) and used as representative of red drum in 

the food-chain modeling calculations is the approximate maximum weight of a fish that an osprey can lift 

and carry (Henny, 1988). 

A sediment ingestion rate could not be located for red drum. However, approximately 15 percent of an 

adult red drum’s diet is composed of detritus (Gerking, 1994). It is assumed that this material is 

composed entirely of sediment as conservative estimate (Table 7-2). 

7.3.3.12 Other Potential Receptors 

Potential risks from ingestion of contaminants for organisms such as crustaceans and other aquatic 

invertebrates cannot be determined using the food-chain model since ingestion toxicity data for these 

receptors do not exist or are.not available. For example, body burdens associated with adverse effects 

on aquatic invertebrates can be found in the literature, but NOAELs for oral doses are rare. It should be 

noted that ambient water quality criteria (AWQCs) for most contaminants are based,-in part, on sensitive 

aquatic species. Also, sediment guidelines are based on potential risks to sediment invertebrates. Thus, 
..-. 
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the surface water and sediment screening assessment accounts for the exclusion of the aquatic 

invertebrate species from the food-chain modeling. 

The osprey was selected to represent piscivorous birds rather than the bald eagle, since food ingestion 

on a body weight basis (and thus, the potential dosage) is greater for the osprey than the eagle (U.S. 

EPA, 1993b). Thus, the use of the osprey‘as a representative piscivorous bird ensures that risks to the 

bald eagle are also assessed. The green heron rather than the wood stork was selected to represent 

piscivorous birds since the food ingestion rate has been better established for the heron than forthe wood 

stork. 

7.4 PRELIMINARY EXPOSURE ESTIMATE 

7.4.1 Exposure Point Concentrations 

Exposure point conta’minant concentrations in this ecological risk assessment were obtained from 

samples collected in 1995, 1998, and 1999. Raw data are presented in Appendix C. The maximum 

detected concentrations of analytes in surface water (filtered and unfiltered samples), sediment, and 

surface soil were used as exposure point concentrations and were compared to ecological screening 

levels. Two sediment samples were collected in 1995 from the south end of Jericho Island. Data from 

these two samples were assessed separately from the samples collected in 1998 and 1999. 

The maximum detected concentrations in filtered and unfiltered groundwater were used as exposure point 

contaminants in that medium. Although aquatic and semi-aquatic organisms will not be directly exposed 

to groundwater contaminants, they could be exposed via groundwater discharge to aquatic environments. 

Comparing groundwater concentrations to Region 4 surface water screening levels is a conservative 

measure of potential impacts to aquatic media from contaminated groundwater discharge. This measure 

does not take into account dilution at the discharge point(s), the amount of discharge, location of the 

point(s) of discharge, direction of groundwater flow, or bioavailability of groundwater contaminants. 

U.S. EPA Region 4 considers 0- to l-foot soil samples to be representative of surface soil. Surface soil 

samples were collected from this depth. 

7.4.2 Contaminant Doses for Representative Receptors 

Contaminants with maximum concentrations less than Region -4- approved ESVs were dropped from 

further consideration, and those with concentrations that equaled or exceeded ecological screening levels 

were retained as preliminary COPCs. A simple food-chain model was then used. to predict dietary 

exposures of preliminary COPCs for representative receptor species. The predicted exposures were 
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compared to TRVs in the risk calculation step. Both the maximum and mean concentrations of 
f-“--c- 

contaminants were used in the model. Means were calculated using one-half the detection limit for 

“nondetects” and were used to provide balance to the assessment. The actual dose a receptor receives 

as the result of indirect or direct exposure is dependent upon the habits of the species and other factors. 

Mean concentrations were presented in Tables 4-2 (surface soil), 4-6 (surface water), and.+7 and 4-8 

(sediment). 

7.4.2.1 Dose Equation 

Food-chain modeling utilized the following equation to estimate contaminant intake from the ingestion of 

food and water and incidental ingestion of soil or sediment: 

PD = [(‘&it FI * SA * F) + (Cwater * W*FI)+(Cfood*F*FA+Fi)]/WR 

where: PD = 

G3il = 

FI = 

SA = 

F = 

C water = 

w = 

WR. = 

FA = 

Cfood = 

predicted dose from the ingestion of food, water, and the incidental 

ingestion of soil or sediment (mglkglday) 

concentration in soil or sediment (mg/kg) 

fractional intake (portion of home range that overlaps affected area; 

assumed to be ;OO percent) 

portion of diet that equals soil or sediment 

food consumed (kg/day) 

concentration in water (mg/L) 

water consumed (L/day) 

weight of receptor (kg) 

portion of diet consisting of prey or vegetation 

contaminant concentration (vegetation or prey; mg/kg) 

.-- -_ 

The contaminant concentration in food (C food in the equation shown above) was calculated using 

bioaccumulation factors (BAFs), bioconcentration factors (BCFs), and biota sediment accumulation 

factors (BSAFs) from published sources (see Appendix F). Values of 1.0 were assumed where BAFs, 

BCFs, and BSAFs were not available. 

Surface soil data were used in the food-chain modeling to calculate doses to the shrew, mouse, robin, 

woodcock, fox, and hawk as follows. Chemical concentrations in terrestrial invertebrates (food items of 

the shrew, robin, and woodcock) were estimated by multiplying each chemical’s surface soil 

concentration by its associated soil-to-invertebrate BAF. Food of the robin was assumed to consist of 60 

percent vegetation and 35 percent invertebrates (Table 7-2). Chemical concentrations in vegetation (food -I-\ 

items ‘of the mouse) were estimated by multiplying each chemical’s surface soil concentration by its 
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associated soil-to-plant BAF. The resulting estimated concentrations in invertebrates and plants were 

multiplied by the associated food-to-mammal BAF to derive estimated concentrations in the shrew and 

mouse, respectively. The estimated mammal concentrations were then used to derive an estimated dose 

to the hawk and fox. Initial calculations of doses used maximum detected soil concentrations and 

conservatively assumed that the hawk and fox preyed. exckrsively on shrews (since most contaminant 

concentrations in shrews were greater than contaminant concentrations in mice). Subsequently, average 

soil concentrations were also used to calculate doses to the hawk and fox. In this scenario, prey items of 

the hawk and fox were assumed to consist of equrl amounts of shrews and mice. Tables were generated 

that present the HQ values for each of these scenarios. Incidental ingestion of surface soil was also 

included in the dose equations for the shrew, mouse, robin, woodcock, and fox. Incidental ingestion of 

surface soil is negligible for birds of prey (Sample and Suter, 1994) and, therefore, was not included in the 

dose equations for the hawk and osprey. 

Sediment data were used to calculate doses to the mink, heron, osprey, mummichog, and red drum. 

Since BSAFs do no exist for inorganic compounds in salt water environments, concentrations of inorganic 

compounds (i.e., metals) in food items of the mink, heron, osprey, mummichog, and red drum were 

assumed to be equal to sediment concentrations. This is a conservative assumption since accumulation 

transfer through the food chain does not occur for .most metals. Mercury, however, is known to 

biomagnify in aquatic systems. Therefore, mercury was also assessed using the methodology discussed 

in Section 7.4.3.1. 

The following equation (U.S. EPA, 1997c) was used to estimate tissue concentrations [i.e., the theoretical 

bioaccumulation potential (TBP)] of organic compounds in food items of the mink, heron, osprey, and red 

drum: 

TBP = BSAF(CJfO,)f, 

where TBP = 

c, = 

BSAF = 

f oc = 

f I = 

theoretical bioaccumulation potential (mg/kg) 

chemical concentration in sediment (mg/kg) 

biota-sediment accumulation factor (ratio of the concentration of a 

chemical in tissue, normalized to lipid, to the concentration of the 

chemical in surface sediment, normalized to organic carbon) 

total organic carbon (TOC) content of sediment expressed as a decimal 

fraction 

organism lipid content expressed as a decimal fraction 
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The average TOC in sediment samples at Site 12 was 1.61 ,percent and ranged from 0.67 to 4.7 percent. 

Thus, the foe used in the TBP calculations was 0.0161. Lipid content values were assumed to be 3.5 

percent for the mummichog (lannuzzi, et al., 1996) and 1 .I percent for the red drum (Sullivan and Otwell, 

1992). Prey items of the mink, heron, and red drum were assumed to consist exclusively of 

mummichogs, and the osprey was assumed to forage exclusively on red drum. 

----y 

Incidental ingestion of sediment was also included in the dose equations for the mink and red drum but 

was assumed to be negligible for the heron and osprey (Sample and Suter, 1994). Incidental ingestion of 

surface water was included in the dose equations for the mink and heron. 

Because BSAFs have not been generated for inorganic chem’icals, a subsequent food-chain modeling 

iteration was also conducted using surface water data. In this iteration, concentrations in prey items of 

the mink, heron, red drum, and osprey were calculated by multiplying fish BCFs by filtered surface water 

concentrations. 

The TBP formula described above was not used to calculate doses to the mummichog. Food items of the 

mummichog consist of a variety of crustaceans, polychaetes, insects, algae, and detritus (Abraham, 

1985), and BSAFs have not been generated for most of these organisms. Instead, chemical 

concentrations in food items of the mummichog were conservatively assumed to be equal to measured ,.*-.. ., 

sediment concentrations. 

Most input parameters shown in Table 7-2 for representative receptors were obtained from the Wildlife 

Exposure Factors Handbook: Volumes I and II (U.S. EPA, 1993b). The values used for the input 

parameters were generally the most conservative (e.g., upper-bound food ingestion rate) presented in the 

U.S. EPA publication. Body weights were preferentially those from geographic areas nearest South 

Carolina. Wet weight food ingestion rates were calculated as follows: 

l Shrew: 0.62 grams food/gram body weight/day (g/g bw/day) (U.S. EPA, 1993b). 

l Cotton mouse: 8.6 g/day calculated using rodent equation for food ingestion (g/day): 0.621 x bw”.56” 

(U.S. EPA, 1993b); converted to wet weight assuming 50 percent water content in food items 

(vegetation). 

. 

l Mink: 0.22 g/gbw/day (U.S. EPA, 1993b). 

l Red fox: 0.14 g/g bwlday (U.S. EPA, 1993b). *----* ,’ 
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l Woodcock: 0.77 g/g bw/day (U.S. EPA, 1993b). 

l Robin: 0.89 g/g bwlday (U.S. EPA, 1993b). 

l Green heron: 40 g/day; calculated using equation for food ingestion rate for herons: log ingestion rate 

(g/day) = 0.966 (log bw) - 0.64 (Kushlan, 1978). 

l Osprey: 0.21 g/g bw/day (U.S. EPA, 1993b).- 

l Hawk: 0.11 g/g bw/day (U.S. EPA, 1993b). 

l Mummichog: O.O6g/g bw/day (Abraham, 1985). 

l Red drum: 0.02 g/g bw/day (Evans and Engel, 1994). 

7.4.2.2 Ingestion of Surface Water 

Since water in the marsh and tidal channel near the Site 12 landfill is presumably saline, surface water 

was not considered to be a source of drinking water. However, some organisms that prey on aquatic 

species could incidentally ingest surface water while consuming food items. For example, a wading bird 

or mink would probably ingest a small amount of surface water when ingesting aquatic prey. Therefore, 

the incidental ingestion of unfiltered surface water was investigated for the green heron and mink at 

Site 12. The incidental ingestion of surface water was assumed to be negligible for the other 

representative receptors listed in Table 7-2, due to their feeding habits: The osprey, for example, usually 

consumes prey items after carrying them to a perch (e.g., tree or nest) and would not incidentally ingest 

surface water with the prey item. 

A literature review was conducted for data on the amount of surface water incidentally ingested while 

consuming aquatic prey items. No helpful information was found. Instead, a value was experimentally 

derived as follows. A euthanized shrimp (11.6 g wet weight) and minnow (0.3 g wet weight), each held by 

forceps, were submersed in water and then allowed to drip onto a tared, electronic balance. After 60 

trials, the average mass of water that dripped from the shrimp was 0.46 g, which equates to 0.0397 gram 

water per gram shrimp (0.46/l 1.6). After 190 trials, the average mass of water that dripped from the . 
minnow was 0.0484 g, which equates to 0.161 gram water per gram minnow (0.0484/0.3). Based on 

these results, an organism consuming shrimp immediately removed from the water would incidentally 

ingest an amount of surface water equal to 3.97 percent of the shrimp’s body weight. Similarly, 

consumption of minnows would result in the ingestion of surface water at a ratio of 16.1 percent of the 
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minnow’s body weight. The greater of these two values was chosen and conservatively rounded to 20 
,---- 

percent. Thus, daily water consumption in the dose equation for the mink and green heron was assumed 

to be 20 percent of the respective food consumption. 

7.4.3 Predicted Contaminant Concentrations in Representative Fish Tissue 

Toxicity reference values based on oral doses’ in fish have been established for’ very few contaminants. 

Therefore, an assessment,of potential toxicity to fish using the methods described in Section 7.4.2 was 

not possible for some contaminants (e.g., organochlorine pesticides). In order to reduce the uncertainty 

resulting from the paucity of dose-based toxicity data for fish, a residue-based approach was used for 

contaminants that are known to biomagnify in the food web. Specifically, this approach was used to 

assess the potential risks to fish from organochlorine pesticides and mercury and is described below. 

7.4.3.1 Mercury in Red Drum 

An approach based on a model developed by NOAA (Evans and Engel, 1994) was used in which 

sediment concentrations of mercury are used to predict the mercury tissue concentration in upper trophic- 

level fish, represented by the red drum. The model assumes that mercury uptake into the red drum 

occurs exclusively through prey ingestion. The three prey sources are small fish, crustaceans, and 

infaunal invertebrates. Mercury tissue concentrations in these prey items were estimated as follows. 
-I-.. 

Small Fish 

There are few data available for predicting mercury concentrations in small fish based on mercury 

concentrations in sediment. In general, there is agreement that the larger species of marine fish with 

longer life spans usually have the highest concentrations of mercury. Mercury concentrations also 

increase in fish with increasing body weight. Methyl mercury is the predominant form of mercury that is 

accumulated. . 

In a study performed by Walter et al. (1973), wet weight mercury concentrations in carp (Cyorinus carpio) 

and yellow perch (Perca Navescens) were compared to dry weight sediment mercury concentrations. 

Although carp and yellow perch are freshwater fish, they are considered representative of prey species 

for the red drum in an estuarine environment. Based on the mercury concentrations in sediment, carp 

tissue, and perch tissue from this study, a BSAF of 1.2 was derived to represent the transfer of mercury 

from sediment to small fish tissue, as described by the following equation: 

Cf = (1.2) c, 

,T--% 
where: Cf = methyl mercury in small fish (mg/kg) . 

080001/P 7-18 CT0 0053 



REVISION 1 

c, = total mercury sediment concentration (mg/kg) 

OCTOBER 2001 

It is assumed that 100 percent of mercury present in small fish tissue is methyl mercury. Studies have 

shown that mercury predominantly occurs in the methyl form in fish muscle, which is also the tissue 

where most of the mercury body burden.. is maintained (Windom and Kendall, 1979). In a study 

performed on four freshwater fish species (Grieb et al., 1990), methyl mercury accounted for 99 percent 

of the total mercury in fish muscle. Other studies have shown that mercury is converted to its methylated 

form in fish tissue or by sediment microbes, reducing the significance of the methyl mercury/total mercury 

ratio during initial deposition or before ingestion. 

Crustaceans and lnfaunal Invertebrates 

Based on reviews of multiple literature sources by Evans and Engel (1994), a BSAF of 2.0 was derived 

for mercury accumulation by all benthic organisms. This value was divided by 5 to convert to wet weight 

concentration in tissue. It was assumed that 70 percent of mercury in crustacean tissue is methyl 

mercury and 25 percent of mercury in infaunal invertebrate tissue is methyl mercury (Evans and Engel,’ 

1994). Concentrations of methyl mercury in crustaceans and infaunal invertebrates were estimated as 

follows: 

,f+-- 
(Cc,) = jc, * 2) * 0.70 

5 

and C&v = pz, * 2) * 0.25 

5 

where: C,, = concentration of methyl mercury in crustaceans 

Cinv = concentration of methyl mercury in infaunal invertebrates 

c, = total mercury sediment concentration (mglkg) 

The methyl mercury concentrations from the three prey species were then incorporated into the equation 

developed by Evans and Engel (1994) to predict wet weight methyl mercury concentrations in the red 

drum. Red drum are assumed to accumulate mercury from two major sources, prey and surface water. 

However, surface water is considered to be a minimal exposure route. The diet of the red drum is 

assumed to consist of crustaceans (60 percent), small fish (30 percent), and other infaunal invertebrates 

(10 percent). Based on the assumption that input and excretion of methyl mercury are in balance at 

steady state, the total methyl mercury concentration in red drum tissue can be calculated using the 

following formula: 
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methyl mercury concentration in red drum = (a *R)l(g+K) * [(Cf)(%Cf) + (C,,)(%C,,) + (Cinv)(%Cinv)] 

where: 

a = 

R = 

9 = 

K .= 

assimilation efficiency of mercury from food,‘or 0.8 

feeding rate of the red drum, or O.O?/day ’ 

growth rate coefficient, or O.O03/day 

methyl mercury excretion_ rate from the red drum, or O.O0035/day 

methyl mercury tissue concentration in small fish 

percent of red drum diet composed of small fish/lOO, or 0.3 

methyl mercury tissue concentration in crustaceans 

percent of red drum diet composed of crustaceans/lOO, or 0.6 

methyl mercury tissue concentrations in infaunal benthic invertebrates 

percent of red drum diet composed of benthic invertebrates/l 00, or 0.1 

Cf = 

%Cf = 

cc, = 

%C,, = 

Cinv = 

% Cinv = 

The predicted concentrations of mercury in red drum tissue based on the maximum and average 

sediment concentrations of mercury were then compared to tissue concentrations considered to be 

protective of fish and to piscivorous receptors. 
.- ? 

7.4.3.2 Pesticides in Fish Tissue 

Concentrations of organochlorine pesticides in fish tissue were estimated by using the TBP equation for 

organic compounds developed by U.S. EPA (1997c). This is the same method that was used to estimate 

contaminant doses (i.e., tissue concentrations in prey items) for representative piscivorous receptors and 

was described in Section 7.4.2.1. Factors used in the equation (BSAFs, sediment TOC content, and 

percent lipid) were identical to those previously described in that section. The predicted concentration of 

pesticides in mummichog and red drum tissues based on the maximum and average sediment 

concentrations of these COPCs was then compared to tissue concentrations considered to be protective 

of fish and to piscivorous receptors. 

7.5 PRELIMINARY RISK CALCULATION 

The preliminary risk calculation step in the ecological risk assessment process compared contaminant 

doses for representative receptors to doses associated with toxic effects (U.S. EPA, 1997b). Prior to this 

step, the maximum concentrations of contaminants in each medium were compared to Region 4 ESVs. 

The ratio of the exposure point contaminant concentration to the ESV or the modeled dose to the TRV is 

called the HQ, defined as follows: _,-. . 
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where: HQ = hazard quotient for analyte “i” (unitless) 

EPC, = exposure point concentration for analyte “i” @g/L or ug/kg or mg/kg) 

ESVi = ecological screening value for analyte “i” (u&L or pg/kg,or mg/kg) 

lbi = intake dose for analyte Y’ (mg/kg/day) 

TRVi = toxicity reference value for analyte “i” (mg/kg/day) 

When the ratio of the exposure point concentration or intake dose to its respective guideline equaled or 

exceeded 1 .O, adverse impacts were considered possible, and the contaminant was retained as a COPC. 

The HQ value should not be construed as being probabilistic; rather, it is a numerical indicator of the 

extent to which an exposure point concentration or intake dose exceeds or is less than a guideline. When 

an HQ value equals or exceeds 1.0, it is an indication that ecological receptors are potentially at risk; 

additional evaluation of data may be necessary to confirm with greater certainty whether ecological 

receptors are actually at risk, especially since most guidelines are conservatively derived. 

The use of HQd is probably the most common method’ used for risk characterization in ecological risk 

assessments. Advantages of this method include the following (Barnthouse et al., 1986): 

l The HQ method is relatively easy to use, is generally accepted, and can be applied to any data. 

l The method is useful when a large number of contaminants must be screened. 

This method of risk ‘characterization has some inherent limitations. One primary limitation is that it is a 

“no/maybe” method for relating toxicity to exposure. That is, it uses single values for exposure 

concentrations and guidelines. The HQ method does not account for the variability in both of these 

parameters. 

The results of the comparison of maximum contaminant concentrations in each medium to Region 4 

screening levels are presented in screening tables. The screening tables include the frequency of 

detection for each analyte, the maximum exposure point concentration, and the contaminant-specific’ 

Region 4 screening level. Tables were also generated that present the HQ values for each 

representative receptor used in the food-chain modeling using maximum and average contaminant 

concentrations. 
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In summary, the COPC selection process was as follows: 

1. The maximum concentrations of detected chemicals in Site 12 surface water, groundwater, sediment, 

and surface soil were compared to Region 4 screening levels (ESVs), with the exception of the 

essential nutrients mentioned earlier. If the maximum concentration was less than the Region 4 ESV, : 
the chemical was dropped from further consideration; if it equaled or exceeded the Region 4 ESV, the 

chemical was selected as a COPC. If a Region 4 ESV was not available, the chemical was selected 

as.a COPC. 

2. All COPCs identified in surface water, sediment; and surface soil were used in the food-chain 

modeling. 

3. Groundwater data were not used in the food-chain modeling. Aquatic and semi-aquatic organisms 

will not be directly exposed to groundwater contaminants. It is assumed that potential groundwater 

discharge to aquatic environments is taken into account through the evaluation of surface water and . . 
sediment COP&. 

7.6 STEP 3A: REFINEMENT OF CONTAMINANTS OF POTENTIAL CONCERN 

.,-” 
The methodology presented up to this point describes a “screening-level” assessment, or “Tier 1” 

assessment, since the assessment is based primarily on a comparison of maximum contaminant 

concentrations to conservative ecological screening levels. The use of conservative guidelines and 

maximum detected concentrations in the screening-level assessment is necessary to ensure that 

potential risks are not underestimated. However; if the hazard quotients derived from comparisons of 

maximum concentrations to conservative screening levels are used as the single factor for including a 

COPC in a baseline ecological risk assessment without consideration of other relevant information, 

additional ecological studies such as toxicity testing or tissue analyses could be undertaken for COPCs 

that do not actually pose significant risks. For this reason, and since maximum concentrations of several 

analytes exceed conservative ecological screening levels (see Section 7.7) Step 3a of the risk 

assessment process was incorporated into this ecological risk assessment (U.S. EPA, 1997b; DON, 

1999). 

Step 3a (Refinement of COPCs) involves the consideration of factors such as background data (mainly 

for inorganics), toxicological evaluation of COPCs, frequency of detection, and comparisons of COPCs to 

alternate guidelines (U.S. EPA, 1997b; DON, 1999). Some factors that are outside the boundaries of the 

simple concentration ESV comparisons have already been presented, such as average contaminant 

concentrations and LOAELs in the food-chain modeling. The frequency of detection and spatial analysis n-.,. 

. of elevated contaminant concentrations were also evaluated in Step 3a to determine whether potential 
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risks are widespread or limited to a small area. In addition, the magnitude of the HQs was also 

considered. As described earlier, the relationship bet&een the magnitude of an HQ and toxicity is not 

necessarily linear. However, the magnitude of an HQ can be used as a rough approximation of the extent 

of potential risks, especially if there is sufficient confidence in the guideline used. Background samples 

have been collected and analyzed as part of current RFI/RI activities at MCRD Parris. Island. As a result, 

soil, sediment, and surface water background data are available for use in assessing the .extent to which 

chemical concentrations at Site 1 are due to site-related activities. Background data are provided in 

Table 4-1. 

The use of less conservative guidelines provides balance. to the conservative screening-level 

assessment. For example, most Region 4 sediment ecological screening values are based on threshold 

effects level (TEL) values established by the Florida Department of Environmental Protection (FDEP, 

1994) and some Region 4 sediment ecological screening values are based on Effects Range-Low (ER-L) 

values obtained from Long et al. (1995). However, the TEL is defined as the concentration below which 

. “sediment-associated contaminants are not considered to represent significant hazards” while ,values 

between the TEL and the probable effects level (PEL) represent a range in which “adverse biological 

effects are possible” (FDEP, 1994). Similarly, an ER-L is defined as the concentration below which 

adverse ecological “effects would rarely be observed,” and the Effects Range-Medium (ER-M) is the point 

below which adverse effects “would occasionally occur” (Long et al., 1995). Therefore, ascribing risk to a 

sediment contaminant detected at a concentration that exceeds the TEL but is below the PEL, or exceeds 

the ER-L but is below the ER-M, can be misleading. For this reason, when contaminant concentrations 

exceed Region 4 ecological screening values, or no Region 4 ecological screening value was available, 

less conservative guidelines are presented. 

Alternative sediment guidelines include ER-M and PEL values, established by the FDEP, guidelines from 

various U.S. EPA publications, values established by the Ontario Ministry of Environment, and other 

sources. The PELs are loosely analogous to ER-MS, which are also presented. The data set used by 

Long et al. (1995) to develop ER-Ls and ER-MS was also used by FDEP to develop the PEL values 

(FDEP, 1994). However, unlike the ER-Ls and ER-MS, the TELs and PELs also incorporate chemical 

concentrations observed or predicted to be associated with no adverse biological effects (no effects data). 

The PEL is the geometric mean of the 50th percentile in the. effects data set and 85th percentile in the no 

effects data set. The PEL represents the lower limit of the range of contaminant concentrations that are 

usually or always associated with adverse biological effects (FDEP, 1994). 

Alternative surface soil guidelines include values from ORNL indicative of toxicity to seil invertebrates and 

terrestrial plants (Efroymson et al., 1997a, 1997b), Dutch “A” and “B” values (Beyer, 1990) and newer 

Dutch values (MHSP&E, 1994). The Dutch “A” values represent background values, and the “B” values 

jndicate “moderate soil contamination that requires further study” (Beyer, 1990). Newer Dutch values 
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(MHSP&E, 1994) include target values and intervention values. Target values represent the ‘soil quality 

required for the full restoration of the soil’s functionality for human, animal and plant life,” or “soil quality 

ultimately aimed for.” The intervention values replace the 1990 C values and represent “the 

concentration levels of the contaminants in the soil above which ,the functionality of the soil for human, 

plant, and animal life is seriously impaired or threatened.“. 

A “weight-of-evidence” approach (U.S. EPA, 1997b) was used to determine the extent of potential risks 

when HQ values exceeded 1.0, although analytes were automatically selected as COPCs if their 

maximum concentration HQ exceeded 1 .O after initial screening. Conclusions regarding the potential 

risks associated with Site 12, as well as recommendations for additional ecological study or remedial 

considerations, are presented in Section 8.0. 

Note: Subsequent to their review of the first draft of this ecological risk assessment, the MCRD Parris 

Island Partnering Team determined that the refinement of COP& would be assisted by the development 

of tables that summarize the refinement process. Accordingly, tables were created and are provided in 

Appendix F-5. The far right column in the tables indicate whether or not’the COPC in question was 

retained for further evaluation as a COPC in the ecological risk assessment, and the reason for the 

decision. 

--_ :. 

7,7 SCREENING RESULTS 

The results of the “screening-level” comparisons are presented below and are discussed in Section 7.8. 

7.7.1 Surface Water 

Three VOCs, one SVOC, and six metals were’ COPCs in surface water (Table 7-3). Acetone, 2- 

butanone, and carbon disulfide (VOCs), bis(2-ethylhexyl) phthalate (SVOC), and aluminum, barium, iron, 

manganese, and vanadium (metals) were COPCs since a Region 4 screening value was not available. 

Thallium was the only metal to exceed its screening value (HQ = 1.4). 

7.7.2 Sediment 

Seven VOCs, five SVOCs, four pesticides, and 18 metals were COPCs in sediment samples collected in 

1998 and 1999 (Table 7-4). Region 4 screening values were not available for any. of the seven VOCs 

detected in sediment. SVOCs detected in sediment that had HQs greater than 1.0 included 

acenaphthene, benzo(b)fluoranthene, and bis(2-ethylhexyl) phthalate. Indeno(‘i,2,3-cd)pyrene and 

pentachlorophenol did not have Region 4 screening values. The highest SVOC HQ was 17.9 

(acenaphthene). Pesticides that were sediment COPCs consisted of alpha-chlordane, gamma-chlordane, 
,--Z 
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methoxychlor, and 4,4’-DDT, all of which were detected only in sample SD-14-02. The pesticide with the 

highest HQ was 4,4’-DDT (HQ = 55). Region 4 screening values were not available for 10 metals, and 

nine metals were COPCs because their maximum concentrations equaled or exceeded screening values. 

The highest metal HQ was for nickel (HQ = 66.7). 

Two SVOCs, six PCBs/pesticides, and 16rrietals were COPCs in sediment during initial sampling in 1995 

(Table 7-5). Di-n-octyl phthalate and bis(Zethylhexyl) phthalate (SVOCs) exceeded their screening value 

(182 ug/kg). HQ values were especially high fo_r all pesticides except alpha-BHC, which did not have a 

Region 4 screening value. The highest pesticide HQ value was 60,000 (endrin). HQ values were also 

elevated for Aroclor 1254 (HQ = 1111) and dieldrin (HQ = 310). All metals detected in the 1995 samples 

were COPCs. Region 4 screening values were not available for seven.metals, and HQ values for the 

’ remaining metals were relatively low (HQs = 1.6 to 12) except for lead (HQ = 97) and copper 

(HQ = 26.15). 

7.7.3 Surface Soil 

Six VOCs, five SVOCs, one pesticide, and 12 metals were COPCs in surface soil at Site 12 (Table 7-6). 

Region 4 screening values were not available for five VOCs and one. SVOC. The only VOC that 

exceeded its Region 4 screening value was chloroform (HQ = 7.5). Fourteen SVOCs (pentachlorophenol, 

12 PAHs, and Total PAHs) had maximum concentrations that exceeded Region 4 screening values. The 

highest SVOC HQ value was for pentachlorophenol (HQ = 120). The pesticide 4,4’-DDE had an HQ of 

17.2. The metals with the highest HQ values were iron (HQ = 498) and aluminum (HQ = 107). 

7.7.4 Groundwater 

Three VOCs, one SVOC, and eight metals were CbPCs in groundwater (Table 7-7). Region 4 ‘screening 

values were not available for the VOCs, SVOCs, and six metals. Two metals had HQs greater than 1 .O, 

nickel (HQ = 1.27) and copper (HQ = 2.79). 

7.7.5 Food Chain Modeling 

4,4’-DDE, aluminum, antimony, arsenic, barium, cadmium, chromium, cobalt, copper, iron, lead, mercury, 

vanadium, and zinc had at least one HQ greater than 1.0 for the terrestrial food-chain modeling using 

maximum or mean concentrations of surface soil COPCs (Tables 7-8 and 7-9). 

4,4’-DDT, aluminum, antimony, arsenic, barium, chromium, cobalt, copper, iron, lead, mercury, nickel, 

selenium, thallium, vanadium, and zinc had at least one HQ greater than 1 .O for the aquatic food-chain 

r”” modeling using samples collected in 1998 and 1999 (Tables 7-10 and 7-11). .’ 
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’ Bis(2-ethylhexyl) phthalate, 4,4’-DDE, 4,4’-DDT, Aroclor 1254, endrin, aluminum, antimony, arsenic, 

barium, cadmium, chromium, cobalt, copper, iron, lead, vanadium, and zinc had at least one HQ greater 

than 1 .O for the aquatic food-chain modeling using maximum and mean concentrations of 1995 sediment 

COPCs (Tables 7-12 and 7-13). : 

Only four metals were detected in filtered surface water samples. Results of the food-chain modeling 

using maximum and mean concentrations of filtered surface water indicated that thallium and vanadium 

had HQs greater than 1 .O (Tables 7-14 and 7-l 5). 

7.7.6 Predicted Contaminant Concentrations in Rewesentative Fish Tissue 

The predicted concentration of mercury in red drum tissue based on the maximum and average sediment 

concentrations of mercury and the predicted concentrations of pesticide COPCs in mummichog and red 

drum tissues based on the maximum and average sediment concentrations of these COPCs are shown in 

Table 7-16. Guidelines based on fish tissue concentrations of mercury and pesticides are shown in 

Tables 7-I 7 and 7-18, respectively. 

The values shown in Tables 7-17 and 7-18 were taken primarily from two sources: the Environmental 

Residue Effects Database, a website maintained by the U.S. Army Corps of Engineers, Waterways -’ 

Experiment Station (ERED, 1998) and the recently published “Linkage Of Effects to Tissue Residues: 

Development of a Comprehensive Database for Aquatic Organisms Exposed to Inorganic and Organic 

Chemicals” (Jarvinen and Ankley, 1999). Both of these sources are comprehensive collections of 

hundreds of previous studies, and full citations for. the original studies are contained therein. 

7.0 SCREENING AND STEP 3A DISCUSSION 

The results of the screening-level assessment and Step 3a considerations are discussed below on a 

COPC-specific basis. 

.-.” 

I 
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7.8.1 Volatile Oraanic Compounds 

2-Butanone 

2-Butanone was detected in two of 16 sediment samples collected during 1998 and 1999.and in two of 

two unfiltered surface water samples. ESVs were not available for either medium. Concentrations 

ranged from 5 to 20 pglkg in sediment and from 2.1 to 2.6 ug/L in .surface water. 2-Butanone was not 

detected in groundwater or surface soil. 

P-Hexanone 

2-Hexanone was detected in one of 16 1998 and 1999 sediment samples and in one of 16 surface soil 

samples. It was a COPC since an ESV was not available in either medium. Concentrations of 2- 

hexanone were 4.4 ug/kg in sediment and 8.5 ug/L in surface soil. 2-Hexanone was not detected in 

groundwater or surface water. 

4-Methyl-2-pentanone 

4-Methyl-2-pentanone was detected in six of 16 sediment samples collected in 1998 and 1999 at levels 

ranging from 4 to 53.7 pg/kg. 4-Methyl-2-pentanone was detected in six surface soil samples, at levels 

ranging from 3.8 to 26 ug/kg. A Region 4 screening value was not available in either medium. 

Acetone 

Acetone was a COPC in surface water, sediment, groundwater, and surface soil since an ESV was not 

available for any medium. It was detected in eight of 16 sediment samples collected in 1998 and 1999; 

the maximum detection was 390 pg/kg. Acetone was detected in four of 15 surface soil samples, with a 

maximum concentration of 350 pg/kg. It was detected in one of three surface water samples, where its 

maximum concentration was only i3 pg/L. Concentrations ranged from 9.3 to 650 ug/L in groundwater. 

Toxicity data for aquatic species could not be located, but toxicity to laboratory rats from acetone appears 

to be in the parts-per-thousand range. For example, rats provided with drinking water containing 5,000 

ppm acetone for 8 weeks followed by 10,000 ppm for .an additional 4 weeks did not exhibit any 

histopathological changes in central, peripheral, or distal axons (Spencer et al., 1978). Rats exposed to 

25,000 ppm acetone in drinking water for 18 weeks exhibited no adverse effects except for weight loss 

(U.S. EPA, 1984a). Rats provided with drinking water containing acetone at a concentration equivalent to 

a dose of 1,071 mg/kg/day for 6 weeks exhibited no adverse effects (Larsen et al., 1991). Drinking water 

containing 50,000 ppm acetone (equivalent to 3.1 g acetone/kg/day) was associated with mild adverse 

spermatogenic effects in rats after 13 weeks exposure (Dietz et al., 1991). Because acetone is a 
. 

. 
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com,mon laboratory contaminant, and since it was detected at relatively low concentrations in 

groundwater, surface water, soil and sediment, it should be dropped from further consideration at Site 12. 

Carbon disulfide 

Carbon disulfide was detected in 13 sediment samples (1998 and 1999) one surface soil, five surface 

water samples, and seven groundwater samples and was a CQPC since an ESV was not available in any 

medium. Concentrations ranged from 1.9 to 3,l ug/kg in sediment, from 0.2 to 1 &L in surface water, and 

from 0.2 to 24 ug/L in groundwater. Carbon disulfide was detected at a concentration of 6 pg/kg in surface 

soil. The absence of any screening values for carbon disulfide precludes an assessment of its potential 

toxicity to ecological receptors. However, these concentrations do not appear to be excessively high. 

Furthermore, because carbon disulfide occurs naturally in sediment, its presence in some sediment and 

shallow groundwater samples at these concentrations might not be due to site-related contamination. For 

these reasons, carbon disulfide should be dropped from further consideration at Site 12. 

Chloroform 

Chloroform was detected in two surface soil and four groundwater samples. It was a COPC only in 

surface soil, with a maximum concentration of 7.5 uglkg, which exceeded its screening value of 1.0. The 

maximum concentration of chloroform in groundwater was 4.5 ug/L, which was less than the ESV. ..-- 

Chloroform was not detected in any other medium. 

Chloromethane 

Chloromethane was detected in two of 16 surface soil samples and four of 14 groundwater samples. 

Groundwater concentrations ranged. from 0.2 to 0.3 ug/L, which were much less than the ESV 

(2,700 us/L). The maximum concentration in surface soil was 17 uglkg. Chloromethane was a COPC in 

surface soil since an ESV was not available. Because of its relatively low concentrations in groundwater 

and its absence as a COPC in other media, chloromethane should be dropped from further consideration 

at Site 12. 
. 

Toluene 

Toluene was detected in eight 1998 and 1999 sediment samples and was a COPC since an ESV was not 

available. It was not a COPC in groundwater or surface soil and was not detected in any other medium. 

Sediment concentrations ranged from 2.5 to 23 ug/kg, which were much less than-the lowest available 

guideline (1,078 ug/kg), a U.S. EPA sediment quality benchmark (Table 7-19). Because of its relatively 

low concentrations in sediments and its absence.as a COPC in other media, toluene should be dropped ;-. 

’ from further consideration at Site 12. 
- 
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Trichloroethene 

Trichloroethene was detected in one of 14 groundwater samples collected (0.4 pg/L). It was a COPC 

because an ESV was not available. 

Xylenes 

Xylenes were detected in 1998 and 1999 sediment samples and were a COPC since an ESV was not 

available. Xylenes were not detected in any other medium. Sediment concentrations ranged from 1.8 to 

2.3 pglkg. 

Conclusions - Volatile Organic Compoirnds 

Toxicity data for volatile organic compounds are sparse, precluding a complete assessment of the risks 

. posed by these compounds. However, because concentrations do not appear to be excessively high, 

and since they were generally infrequently detected, these compounds should be dropped from further 

consideration at Site 12. 

7.8.2 Semivolatile Oraanic ComDounds 

P-Methylnaphthalene 

2-Methylnaphthalene was detected in one of 16 surface soil samples, at a concentration of 385 ug/kg. 

The analyte was not detected in sediment, groundwater or, surface water. All terrestrial food-chain HQs 

were less than 1 .O. 

Bentoic Acid 

Benzoic acid was detected in one of 12 groundwater samples. It was a COPC since an ESV was not 

available. Its maximum concentration was 1 us/L. Benzoic acid was not detected in other media. 

Pentachlorophenol 

Pentachlorophenol was detected in one of 18 sediment samples collected during 1998 and 1999 and one 

of 16 surface soil samples but was not detected in surface water or groundwatel: All terrestrial and 

aquatic food-chain HQs were less than 1 .O. Pentachlorophenol is not found naturally in the environment 

but is a manufactured chemical used as a wood preservative for power line poles, railroad ties, cross 
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arms, and fence posts. At one time, it was a biocide and one of the most heavily used pesticides in the 

United States (ATSDR, 1997). 
----. 

Phthalatbs 

Bis(2-ethylhexyl) phthalate was detected ih’eight of 18 sediment samples collected in 1998 and 1999, one 

of two sediment samples collected in 1995, nine of 16 surface soil samples, and 2 of 13 surface water 

samples, but it was not detected in groundwater. Its maximum concentration was 10,000 ug/kg in 

sediment collected 1995, well exceeding its ESV of 182 pg/kg. The maximum concentration in 1998 and 

1999 sediment samples was 440 ug/kg. The maximum concentration in surface soil was 480 l&kg in 

sample SS-07-01; the other eight detects in soil ranged from 30 to 92 @kg. Food-chain HQs for the 

heron and osprey exceeded 1 .O using the 1995 maximum concentration of bis(2-ethylhexyl)phthalate but 

were less than 1 .O using the mean concentration (Tables 7-12 and 7-13). 

Di-n-octyl phthalate was a COPC in sediment samples collected in 1995 but was not a COPC in any 

’ media collected in 1998 and 1999. 

In summary, phthalates were detected in sediment, soil, surface water, and groundwater. 

Bis(2-ethylhexyl)phthalate exceeded its ESV in only one sediment sample collected in 1995. In view of 

the conservative assumptions in the food-chain modeling, the HQs for representative aquatic receptors d-L 

were low (maximum HQ = 3.73; heron). Phthalates are common environmental contaminants due to their 

use in plastics. Phthalates can also be an artifact of the sampling and/or analytical methods. For these 

reasons, and since concentrations were elevated in only one sample, phthalates should be dropped from 

further consideration at Site 12. 

PAH Compounds 

Three PAHs were COPCs in 1998 and 1999 sediments. Acenaphthene and benzo(b)fluoranthene had 

sediment HQ values of 17.9 and 1.35, respectively. Indeno(l,2,3-cd)pyrene was a COPC since an ESV 

was not available. Twelve individual PAHs and total PAHs were COPCs in surface soil, with HQs ranging 

from 1 .I0 to 14.4. No PAHs were detected in surface water or groundwater. Naphthalene had the 

greatest soil HQ (14.4). Total PAH concentrations in 1998 and 1999 sediment samples were less than 

the EPA Region IV ESV, but detection limits were somewhat elevated in some samples, as were 

detection limits in the two sediment samples collection in 1995. Food-chain HQs for all representative 

terrestrial and aquatic receptors were less than 1.0 ‘using the maximum concentrations of each PAH 

compound. 
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The lack of detection of PAHs in groundwater and surface water suggests negligible risks to ecological 

receptors. The HQ for total PAHs in soil was 3.0, indicating potential risk to terrestrial receptors such as 

soil invertebrates. The food chain modeling indicates negligible potential risks to upper level receptors. 

Since potential risk to invertebrates from PAHs in soil and sediment cannot be ruled out, total PAHs are 

retained as a COC in surface soil and sediment. 

Conclusions - Semivolatile Organic Compounds 

Potential ecological risks from 2-methylnaphthalene, benzoic acid, pentachlorophenol and phthalates are 

negligible and these compounds should be dropped from further consideration at Site 12. Total PAHs are 

retained as a COC in surface soil and sedment 

7.8.3 Pesticides and PCBs 

Aroclor 1254 

Aroclor 1254 was detected in one of two 1995 sediment samples at Site 12 and was not detected in 

groundwater, surface water, sediment, surface soil, or sediment samples collected in 1998 and 1999. 

Food-chain HQs for the mink, heron, and osprey exceeded 1.0 using the maximum and mean 

concentrations of Aroclor 1254 (Tables 7-12 and 7-l 3). The detected concentration in sediment 

(24,000 pg/kg) was greatly elevated relative to the Region 4 ESV of 21.6 ug/kg. There are no alternate 

sediment screening values. No other PCBs were detected in any medium at the site. Because of the 

elevated concentration in one 1995 sample, Aroclor 1254 is retained as a sediment COC in the vicinity of 

sample PI-I 2-Ol(35). 

DDT and Metabolites 

4,4’-DDT and its metabolite 4,4’-DDE (hereafter referred to as DDT and DDE, or collectively as DDTR), 

were COPCs in sediment and surface soil, and neither of these two compounds were detected in 

groundwater or surface water. DDE was detected in only one of 18 soil samples (HQ = 17.20). Maximum 

HQ values in sediment collected in 1995 were 251 for DDE and 31.9 for DDT. DDT was detected in one 

of eight sediment samples collected in 1998 and 1999, with an HQ of 55.5. Food-chain HQs for the heron 

and osprey were especially elevated for DDE using the maximum 1995 concentration (Table 7-12). The 

heron and osprey have large home ranges, but the HQs Were calculated by assuming that these 

representative receptors foraged exclusively at Site 12. The food-chain HQs would be decreased if more 

realistic area-use factors were used. The maximum terrestrial food-chain HQ -for DDE was 19.2 

(woodcock). 
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Numerous toxicity thresholds based on fish tissue concentrations of DDT are available, encompassing a 
,/---” 

wide range of values (Table 7-l 7). The predicted tissue concentrations derived using’ the maximum and 

,mean sediment concentrations were less than most values shown in Table 7-l 7. 

DDT and/or DDE were detected in four samples: one soil sample, dne sedime?t sample collected in 1998 

(SD-14-02), and two sediment samples collected in 1995. All fo& samples are located in close proximity 

to each other at the southern end of Jericho Island, and detected concentrations in these samples 

exceeded concentrations consid,ered typical of b_asewide concentrations (Appendix F). Sediment sample 

SD-14-02 was collected from a depth of 6 to 12 inches; all other sediment samples were collected from 0 

to 6 inches. Thus, it appears that DDTR contamination of surface sediments is negligible except at the 

southern end of the island. Deeper sediments might eventually become exposed by storms, tidal 

currents, etc. 

In summary, sediment concentrations of DDTR at the southern end of Jericho Island could pose 

moderate potential risks to some aquatic receptors. Food-chain impacts are probably minor, based on 

the small area of contamination compared to the area used by wide-ranging receptors. Soil 

concentrationS of DDTR could pose moderate potential risks to some terrestrial receptors in the same 

vicinity, but risks are probably minor under current conditions. DDT and DDE are retained as COCs in 

sediment. ---- 

Benzenehexachloride (BHC) 

The alpha isomer of BHC was a COPC in sediment collected in 1995, and BHC isomers were not 

detected in any surface soil, groundwater, or surface water samples. A Region 4 ESV was not available 

for alpha-BHC in sediment. Based on maximum and mean sediment concentrations, food-chain HQs for 

all representative aquatic receptors were less than 1 .O (Tables 7-l 2 and 7-l 3). 

Alpha-BHC was detected in only one 1995 sediment sample (SDW-02) at a concentration of 3.1 pg/kg. 

This value is less than the only available alterriate guidelines (Table 7-19). Thus, the potential risks to 

aquatic receptors from BHC in sediment appear to be negligible. Because this compound was detected 

in only one sediment sample and was not detected in other medium, BHC should be dropped from further 

consideration at Site 12. 

Chlordane 

Alpha-chlordane is the endo-cis isomer of chlordane and beta-chlordane is the endo-trans isomer. Alpha- 

and gamma-chlordane were detected in one sediment sample (SD-14-02) collected during 1998 but ,_ 
-.. 

neithe.r compound was detected in any other medium. This sample was collected from 6 to 12 inches 
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deep, and the other sediment samples were collected from 0 to 6 inches. Region 4 ESVs were not 

available for either of these isomers in sediment, but the parent compound, chlordane, was used as a 

surrogate. The sediment concentrations (12 pg/kg for alpha-chlordane; 14 pg/kg for gamma-chlordane) 

were considerably greater than the Region 4 ESV for chlordane (0.5 pg/kg) but are at the upper end of 

values considered to be typical of various basewide locations [alpha-chlordane: 13.9 pglkg;, gamma 

chlordane: 13.2 uglkg (Appendix F)]. The concentrations’ in this sample were elevated relative to most 

sediment guidelines for chlordane (Table 7-19). All food-chain HQs for representative aquatic receptors 

were less than I.0 using maximum concentrations of these compounds. Thus, based on the infrequent 

detections and the results of the food-chain modeling, alpha- and gamma-chlordane appear to pose 

minor or negligible risks to upper-level aquatic receptors. 

Based on the maximum sediment concentrations of alpha- and gamma-ch!ordane, the predicted tissue 

concentrations of chlordane in the mummichog and red drum (Table 7-16) were less than most of the 

tissue guidelines (Table 7-17). The predicted tissue concentrations derived using the average sediment 

concentrations are not elevated relative to most of the guidelines shown in Table 7-17. Overall, the 

potential risks from chlordane in sediment appear to be limited to benthic invertebrates in the vicinity of 

sediment sample SD-?4-02. Chlordane is therefore selected as a sediment COC. 

Dieldrin 

Dieldrin was detected in one sediment sample collected in 1995 (SDW-02; HQ = 310) and was not 

detected in any other medium. Although food-chain HQs were less than 1.0, the concentration in this 

sample exceeded most sediment guidelines (Table 7-19). Therefore, dieldrin is retained as a final 

sediment COC. 

Endrin 

Endrin was detected in one of two sediment samples collected in 1995 (SDW-OI). The concentration of 

endrin (1,200 ug/kg) greatly exceeded its Regi.on. 4 ESV of 0.02 (HQ = 60,000). It was not detected in 

groundwater, surface water, surface soil, or other sediment samples. The food-chain HQs for the mink, 

heron, and osprey were greater than 1.0,. with a maximum food-chain HQ of 88.6 (heron). Endrin is 

retained as a sediment COC. 

Methoxychlor 

Methoxychlor was detected in one surface soil and one sediment sample collected-in 1998 (SD-14-02) 

but was a COPC only in sediment. The concentration in sediment was 680 ug/kg, but no screening 

values were available for this compound. 
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Methoxychlor did not have any HQs greater than 1 .O in the terrestrial or aquatic food-chain modeling 

scenarios. However, TRVs were not available for birds or fish. The absence of soil and sediment 

screening values and of ,TRVs for birds and fish precludes a complete assessment of this compound. 

However, it was not a COPC in soil and was not detected in surface sediment (SD-14-02 was collected ” 
from 6 to 12 inches deep). Therefore, methoxychlor should be dropped from further consideration at the 

site. 

,----. 

7.8.4 Metals 

. . 

The reader is advised to refer to Table 4-l (Summary of Detected Background Concentrations) in the 

fqllowing assessment of metal COPCs. 

Aluminum 

. . Aluminum was detected in all sediment, surface soil, and surface water samples and in most groundwater 

samples. Region 4 ESVs were not available for surface water and sediment, and its maximum soil, HQ 

was 107. Aluminum HQs for most representative aquatic and terrestrial receptors were greater than 1 .O 

using maximum and mean concentrations (Tables 7-8 through 7-13), and maximum NOAEL HQs were 

especially high for the shrew (HQ = 303) and mink (HQ = 6,010). 
.--. 

Aluminum was not detected in filtered surface water. As discussed by U.S. EPA (1996a), concentrations 

of dissolved metals, rather than total metals, more closely approximate the bioavailable fraction of metals 

in the water column. 

However, HQs derived through food-chain modeling are typically. high for aluminum. Several 

conservative assumptions are used in the fobd-chain modeling; some of these are inherent in the model 

and some are specific to aluminum. For example, the receptors were assumed to spend 100 percent of 

their,life on the site. This would not be true for. wide-ranging receptors such as birds and some mammals. 

In addition, the metal HQs for the mink, heron, and osprey are largely due to the assumption that 

concentrations of metals in prey items were equal to sediment concentration.% This asSumption is 

probably over-conservative for aluminum. 

The derivation of the aluminum TRVs used in the food-chain model is noteworthy. The mammal NOAEL 

and LOAEL, which are used as TRVs, were based on a study where aluminum-chloride (AIC13) was 

administered to mice via drinking. water (Sample et al., 1996). Aluminum chloride is much more 

bioavailable than aluminum compounds typically found in the environment (ATSDR, 1997), and, thus, the -..--- 

elevated iaccoon HQs are partially a reflection of the low TRVs that were obtained from the aluminum 
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chloride study. Unfortunately, a mammal TRV derived from a study of other aluminum compounds is not 

available. 

The avian TRVs were derived from a study where a single dose level of aluminum sulfate [A12(S0,),] was 

administered to doves (Sample et al., 1996). There were no effects at the single level tested, so that level 

was (by definition) the NOAEL. Since there were no effects, a LOAEL could not be determined in the 

study, and the LOAEL used in this assessment was assumed to be equal to the NOAEL multiplied by 10, 

following standard practice. However, since only-one dosage was tested in the aforementioned study and 

there were no effects, a concentration responsible for toxicity was not determined. Thus, the actual 

NOAEL and LOAEL could be higher than the values used to derive the avianHQs for aluminum. 

The extent of the uncertainties inherent in the food-chain model for aluminum is unknown. However, 

aluminum concentrations in soil were less than background soil concentrations. Sediment concentrations 

of aluminum exceeded background conditions in only two samples (SD-08-01 and SD-09-01) and were 

. . less than the only available sediment guideline (Table 7-19). With the above considerations in mind, 

aluminum should be dropped from further consideration at Site 12. 

Antimony 

Antimony was a COPC in sediment and surface soil with a maximum screening HQ of 4.70 (1995 

sediment). Antimony was not detected in groundwater or surface water. HQs.in the food-chain modeling 

for a few mammals were greater than 1.0, with a maximum food-chain HQ of 39.6 for mink (Tables 7-8 

through 7-13). Oral tax/city data were not available for birds and fish, and, thus, risks to these receptors 

could not be assessed via food-chain modeling. However, as discussed below, low concentrations in 

sediment and surface soil indicate negligible risks to fish and other aquatic receptors. 

Antimony was detected in only one surface soil sample (SS-14-01). Since antimony was not elevated 

relative to the Region 4 ESV in nearby sediment samples and was not detected in groundwater, antimony 

in soil does not appear to have resulted in sediment or groundwater contamination. Thus, potential 

ecological risks appear to be limited to terrestrial receptors in the vicinity of this sample. .The food-chain 

modeling suggests that antimony may pose .potential risks to mammals with small home ranges (e.g., 

shrews, mice). Potential risks to wide-ranging mammals would be negligible since elevated soil 

concentrations were limited to a single sample. As mentioned above, potential toxicity to birds could not 

be assessed via food-chain modeling. However, since birds are wide ranging, potential risks to these 

receptors are also expected to be negligible. In summary, potential risks from antimony appear to be 

minor at worst and are limited to soil invertebrates, plants, and small mammals such as shrews, mice, and 

moles in the vicinity of soil sample SS-14-01. The infrequent elevated concentrations and relatively low 

.HQs indicate negligible to minor potential risks. Therefore, antimony is not retained as a final COC. 
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Arsenic 
i-. 

Arsenic was a COPC in 1995 sediment samples (HQ = 6.86), 1998-1999 sediment samples (HQ = 3.40), 

and surface soil (HQ = 5.08) but was not a COPC in surface water or groundwater. Some HQs in the 

terrestrial and aquatic food-chain modeling were greater ihan i .O. 

Arsenic concentrations in surface soil exceeded the 10 mg/kg Region 4 ESV in one of 16 samples (SS- 

14-01 at 50.8 mg/kg). This value is elevated relative to most alternate screening values (Table 7-20). 

1998 and 1999 sediment concentrations were not elevated relative to alternative screening values (Table 

7-l 9), but 1995 concentrations were elevated relative to most alternative ESVs (Table 7-l 9). 

In summary, surface soil concentrations of arsenic exceeded the ESV in only one sample, with a 

relatively low HQ (5.08). Sediment concentrations were elevated only. in the two 1995 samples, but the 

maximum screening HQ was not excessively high (HQ = 6.86). Arsenic at Site 12 does not pose 

significant risks to most upper-level receptors considering the conservative assumptions used in the food- 

chain model. Overall, arsenic poses minor potential risks and arsenic should be dropped from further 

consideration. 

Barium 

Barium was detected in all groundwater, surface water, and 1995 sediment samples collected. It was a 

COPC in these media since Region 4 ESVs were not available. Barium &as found in 11 of 18 sediment 

samples collected during 1998-1999, with a maximum concentration of 62.9 mg/kg. 

Surface soil concentrations of barium did not exceed the Region 4 ESV (165 mg/kg) in its maximum 

concentration sample (SS-14-01; 76.4 mg/kg), but barium was included in terrestrial food-chain modeling 

since it was a COPC in sediment and surface water. Some food-chain HQs slightly exceeded 1.0 for 

representative terrestrial receptors using maxjmum and mean concentrations, with a maximum HQ of 

9.27 for the shrew (Tables 7-8 and 7-9). Concentrations of barium in all filtered and unfiltered surface 

water samples were less than the background value. Barium concentrations in sediment exceeded the 

28 mglkg background value in all samples collected in 1995 and in three of 18 samples collected during 

1998-1999. However, barium is a common element in sediment and it is not generally associated with 

significant toxicity (ATSDR, 1997). In summary, barium was not a COPC in soil. Concentrations in all 

surface water samples and in most sediment samples were less than background concentrations. All 

aquatic food-chain HQs were less than 1 .O. For these reasons, barium should be dropped from further 

consideration at Site 12. 
--- 

- 
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Beryllium 

Beryllium was detected in 13 of 18 sediment samples collected in 1998 and 1999 and in five of 16 surface 

soil samples and was a COPC in sediment‘since a Region 4 ESV was not available. Alternate sediment 

ESVs for beryllium were not available (Tab!e 7-19). It was not detected in surface water or groundwater 

samples, .and concentrations in Site 12 surface soil were less than the Region 4 ESV. Beryllium did not 

( have any HQs greater than 1 .O in the food-chain modeling for representative mammals, but toxicity data 

for oral ingestion were not available for birds and fish. The paucity of toxicity data prevents a. complete 

assessment of the potential toxicity of beryllium to ecological receptors. However, sediment 

concentrations exceeded the background value in only two samples, and the maximum concentration in 

sediment (2.0 mg/kg) was only slightly elevated relative to background (0.98 mg/kg). Since the only 

available toxicity data show that risks to terrestrial mammals from the maximum detected sediment and 

soil concentrations are negligible and the few detected concentrations are not excessively elevated, 

beryllium should be dropped from further consideration at Site 12. 

Cadmium 

Cadmium was a COPC in sediment collected in 1995 (HQ = 6.95), sediment collected in 1998 and 1999 

(HQ = 1.24) and surface soil (HQ = 2.00) but was not a COPC in groundwater. Some HQs in the 
p terrestrial food-chain modeling exceeded 1.0 using maximum and mean concentrations (maximum HQ = 

13.5) but the maximum HQ for aquatic receptors was only 1.03 (Tables 7-8 through 7-13). 

Concentrations in surface soil exceeded the 1.6 mg/kg Region 4 ESV in one of 16 samples collected (SS- 

14-01 at 3.2 mg/kg). This value is slightly greater than some alternate screening values and less than 

others (Table 7-20). Although cadmium was not identiied as a COPC in groundwater, sample GW-12- 

01-F had a concentration of 9.2 ug/L, which was siightly below the ESV (9.3). Cadmium was detected in 

sediment collected in 1995 (maximum 4.7 mg/kg) and 1998 and 1999 (maximum 0.84 mg/kg). These 

concentrations exceeded the Region 4 ESV (0.676 mglkg) and the background concentration 

(0.28 mg/kg) but were less than some alternate-screening values (Table 7-19). Because of the infrequent 

detections and/or relatively low concentrations and since cadmium at the site does not appear to pose 

significant risks to upper-level receptors considering the conservative assumptions inherent in the food- 

chain model, cadmium should be dropped from further consideration at Site 12. 

Chromium 

Chromium was detected in all media. Chromium was a COPC in sediment collected in 1995 (HQ = 2.28) 

sediment collected in 1998 and 1999 (HQ = 1.43) and surface soil (HQ = 1.81). ( All surface water 

concentrations were less than the ESV. Maximum terrestrial food-chain HQs exceeded 1.0 only for the 

080001/P 7-37 CT0 0053 



REVISION 1 
OCTOBER 2001 

robin (HQ = 1.73) and the woodcock (HQ = 3.44) but were less than 1.0 using average concentrations 
,---Ye 

(Table 7-8 and 7-9). Most food-chain HQs for aquatic receptors exceeded 1 .O using the maximum and 

mean concentrations and were especially high for the mummichog (maximum HQ = 357) (Tables 7-10 

through 7-l 3). 

. . 

As shown above, maximum screening HQs were relatively low. In addition, chromium concentrations 

were less than most alternate guidelines (Tables 7-19 and 7-20). Surface soil concentrations exceeded 

the background value (6.2 mg/kg) only in sample SS-14-01 (18.1 mg/kg), and sediment concentrations 

exceeded background (35.2 mg/kg) in three samples (two 1995 samples and one in 1998) with a 

maximum concentration of 119 mg/kg in a 1995 sample. The elevated food-chain HQs for the 

mummichog are partially a result of the assumption that chemical concentrations in food items of the 

mummichog were conservatively assumed to be equal to measured sediment concentrations (see 

Section 7.4.2.1). Because maximum screening HQs were relatively low and since soil and sediment 

concentrations rarely exceeded background values, ‘potential risks due to chromium appear to be 

negligible or minor at worst. Thus, chromium is not retained as a final COC. 

Cobalt 

Cobalt was a COPC in sediment and groundwater because a Region 4 ESV was not available. Cobalt --_ 
-, 

was not detected in surface water, and all concentrations in surface soil were less than Region 4 

screening values. The maximum aquatic food-chain HQ was 4.99 (mink) based on 1995 samples and 

2.27 (mink) based on samples collected in 1998 and 1999. Cobalt was included in terrestrial food-chain 

modeling since it was a sediment COPC, although it was not a COPC in surface soil. The maximum 

terrestrial food-chain HQ was 5.07 (woodcock). 

Toxicity data for cobalt are scarce. Sediment concentrations exceeded the background. value in four 

1998 samples and in two 1995 samples, but the concentrations were not greatly elevated relative to the 

only two available guidelines (Table 7-19). Groundwater guidelines were not available. However, cobalt 

was detected in only three groundwater samples. Since cobalt was not detected in surface soil, its 

presence in sediment and groundwater at these concentrations is probably not site related. Cobalt is 

present in all natural media and is a component of certain, B vitamins, which are essential for birds and 

mammals (ATSDR, 1997). For these reasons, cobalt should be dropped from further consideration at 

Site 12. 

Copper 

Copper was a COPC in all media except surface water. Maximum concentrationsdid not substantially ,,-.. 

exceed Region 4 ESVs in groundwater (HQ = 2.79) sediment collected in 1998 and 1999 (HQ = 6.04) 
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and surface soil (HQ = 4.73). Concentrations were higher in 1995 sediment samples (HQ = 26.2). Some 

food-chain HQs slightly exceeded 1.0 for representative terrestrial receptors using maximum 

concentrations, with a maximum HQ of 5.78 for the shrew (Table 7-8). The maximum aquatic food-chain 

HQ was 2.12 (mink) based on samples collected in 1998 and 1999 and was 9.19 (mink) based on 

samples collected in 1995 (Tables.7-10 through 7-13). ,Sedi.ment concentrations exceeded the Region 4 

ESV and the background value in one 1998 sample (SD-14-01: 113 mg/kg) and in both 1995 samples 

(168 and 489 mg/kg). Soil concentrations of copper exceeded the ESV in only one sample (SS-14-01, at 

189 mg/kg). The concentration in this sample was also elevated relative to alternate. guidelines 

(Table 7-26). The three sediment samples and one soil sample with elevated copper concentrations were 

all located in the vicinity of the southern end of Jericho Island. 

In summary, potential risks to upper-level receptors from copper are minimal, based on the conservative 

assumptions used in the model. However, moderate risks to benthic invertebrates and terrestrial 

receptors such as invertebrates and plants exist in the vicinity of the southern end of the island. Thus, 

copper is retained as a final COC. 

Iron 

Iron was detected in all sediment, surface water, groundwater, and soil samples. It was a COPC in all 

media, with a maximum HQ of 498 in surface soil. Region 4 ESVs were not available for groundwater; 

surface water, or sediment. Iron was not detected in filtered surface water. Food-chain HQs were greater 

than 1.0 for all representative terrestrial and aquatic receptors using maximum concentrations and for 

most receptors using mean concentrations (Tables 7-8 through 7-l 3). 

Sediment concentrations of iron exceeded the average background sediment concentration 

(21,500 mg/kg) in four samples collected in 1998 and 1999 and both 1995 samples, with a maximum 

concentration of 307,000 mg/kg (1995 sediment: SDW-02). Iron concentrations in sediment exceeded 

the “Severe Effects Level” (Table 7-19) in one sample collected in 1998 (SD-08-01) and in both samples 

collected in 1995. The elevated food-chain - HQs for aquatic receptors are partially a result of the 

conservative assumption that concentrationsof iron in prey items were equal to sediment concentrations. 

Iron in all soil samples exceeded the Region 4 ESV, and concentrations in one sample (SS-14-01: 99,700 

mg/kg) exceeded the background value (3,920 mg/kg). With this sample excluded, the average iron 

concentration in soil would drop from 8,124 mg/kg to 2,019 mg/kg. Toxicity data for iron in soil are 

sparse, precluding a complete assessment of the potential risks of this metal. The-terrestrial food-chain 

HQs based on the maximum soil concentration were particularly high for the robin (NOAEL HQ = 593) 

shrew (NOAEL HQ = 201), woodcock (NOAEL HQ = 106), and mouse (NOAEL HQ = 553) (Table 7-8). 
.I 
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Terrestrial food-chain HQs based on the mean soil concentration (8,124 mg/kg) were also elevated 

(Table 7-9). These HQs would be reduced by approximately 75 percent with sample SS-14-01 excluded. 

Sediment concentrations of iron in samples SD-14-01, SD-14-02, SDW-01, and SDW-02 were elevated. 

These are the sediment samples nearest soil sample SS-14-01, where soil concentrations were elevated. 

Thus, migration of iron from soil to sediment could be occurring in this.vicinity. 

In summary, results of the food-chain modeling-indicate negligible risks to upper trophic-level receptors 

from iron in sediment. Potential risks to benthic invertebrates from iron in sediment appear to be primarily 

limited to the vicinity of the southern end of Jericho Island. Potential risks to.terrestrial receptors appear 

to be limited primarily to the vicinity of soil samples SS-14-01. Therefore, iron is retained as a COC. 

Lead’ 

Lead was a COPC in sediment and surface soil, with maximum screening HQs of 22.0 (surface soil), 6.72 

’ (1998 and 1999 sediment), and 97 (1995 sediment). Sediment concentrations exceeded the Region 4 

ESV and background concentration in five samples: SD-08-01 (38.7 mg/kg), SD-14-01 (203 mg/kg), SD- 

14-02 (49.7 mglkg), SDW-01 (589 mg/kg), and SDW-02 (2,930 mg/kg). All sediment concentrations were 

less than the ER-M and most other alternate sediment guidelines, but the PEL was exceeded in the three , --.\ 
samples with the highest concentrations (Table 7-19). The food-chain HQs for representative aquatic 

receptors using the maximum concentrations of sediment collected in 1998 and 1999 do not appear to be 

substantially elevated considering the conservative assumptions used in the model (prey concentration 

equal to sediment concentration, 100 percent absorption, 100 percent area use factor). 

Surface soil concentrations exceeded the Region 4 ESV and background value in one of 16 samples. 

The elevated values in many samples are assumed to be due to site-related contamination. Lead 

concentrations in sample SS-14-01 (1,100 mg/kg) were especially elevated relative to the Dutch 

“intervention” value of 530 mg/kg (Table 7-20). The terrestrial food-chain HQs based on the maximum 

soil concentration were particularly high for the robin (NOAEL HQ = 145) and woodcock (NOAEL HQ = 

256). Although the robin and woodcock have home ranges much larger than the area encompassed by 

Site 12, and the 100 percent bio-absorption factor assumed in the food-chain model is probably overly 

conservative, these HQs are nevertheless elevated and suggest potential risks to terrestrial receptors. 

Four of the five locations with elevated sediment concentrations of lead were near soil sample SS-l&01, 

where soil concentrations were elevated. Thus, migration of lead from soil to sediment could be occurring 

in this vicinity. 

.F---“y 

- 
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In summary, results of the food-chain modeling indicate negligible risks to upper trophic-level receptors 

from lead in sediment. Potential risks to benthic invertebrates from lead in sediment appear to be 

primarily limited to the southern end of Jericho Island. Potential risks to terrestrial receptors appear to be 

limited primarily to the vicinity of soil sample SS-14-01. Therefore, lead is retained as a COC. 

Manganese 

Manganese was detected in all surface water and groundwater samples, in 19 of 20 sediment samples, 

and in 10 of 16 surface soil samples. Manganese was a COPC in sediment, surface water, and 

groundwater because Region 4 ESVs were not available. Manganese concentrations in soil exceeded 

the 100 mg/kg Region 4 ESV in two samples, with values of 522 and 206 mg/kg. All terrestrial food-chain 

HQs were less than 1 .O. The maximum aquatic food-chain HQ was 3.07 (mink). Although a Region 4 

ESV for sediment was not available, all manganese 1998-1999 sediment concentrations were less than 

alternate ESVs (Table 7-19). In addition, 1998-1999 sediment concentrations exceeded the 186 pg/L 

background value only in sample SD-08-01 (210 mg/kg). 

Alternate soil ESVs were exceeded in one sample (SS-14-01: 522 mglkg), The food-chain modeling 

indicates negligible ecological risks for terrestrial mammals and birds. Furthermore, manganese was not 

elevated in the nearest sediment samples (SD-14-01 or SD-14-02), suggesting that contaminated soil in 

the vicinity has not resulted in sediment contamination. In summary, manganese concentrations appear 

to be elevated in only one soil sample, but the concentration in that sample suggests miner potential risks 

(at worst) to plants and terrestrial invertebrates. Potential risks to upper-level terrestrial and aquatic 

receptors are negligible. Therefore, manganese should be dropped from further consideration at Site 12. 

Mercury 

Mercury was a COPC in sediment collected in 1998 and 1999 and surface soil, with maximum screening 

HQs of 2.69 and 8.9, respectively. Mercury was not detected in sediment collected in 1995 groundwater 

or surface water. Food-chain HQs exceeded, 3 .O for some representative terrestrial receptors using the 

maximum and mean concentrations, with a maximum HQ of 173 for the woodcock (Tables 7-8 and 7-Q). 

Food-chain HQs exceeded 1.0 for most representative aquatic receptors using maximum and mean 

concentrations of sediment (Tables 7-l 0 and 7-l 1). 

Mercury was detected in seven of 18 sediment samples, and all detection limits were below or only 

slightly above the Region 4 ESV. Sediment concentrations of mercury exceeded the ESV in only two 

samples (SD-14-01: 0.35 mg/kg and SD-09-01: 0.14 mg/kg). The maximum sediment concentration (0.35 

mg/kg) was below the ER-M and PEL values (Table 7-19). Using mean concentrations, aquatic 
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food-chain HQs were greater than 1.0 for the heron (2.07) and osprey (2.31). The HQs for these wide- 
.-.,. 

ranging receptors do not appear to be elevated when their home ranges are considered. 

Numerous toxicity thresholds based on fish tissue concentrations of mercury are available (Table 7-17). 

These thresholds cover a wide range of values. The predicted tissue concentration of 0.90 mg/kg (Table 

7-16), derived using the maximum sediment concentration of 0.35 mglkg, exceeded some of the 

guidelines shown in Table 7-l 7. However, it is probably overly conservative to assume that fish would be 

exposed to this sediment concentration for a significant portion of their lives. The predicted tissue 

concentration of 0.32 mg/kg, derived using the average sediment concentration of 0.0703 mg/kg 

(calculated using one-half the detection limit in non-detects), is greater than some guidelines and less 

than others. Thus, an accurate assessment of this derived value is difficult to accomplish. However, 

since sediment concentrations only slightly exceeded the ESV in two samples and mercury was not 

detected in surface water, potential risks to aquatic receptors are negligible. 

Soil concentrations of mercury exceeded the 0.1 mg/kg ESV and 0.11 mglkg background value in one 

sample (SS-14-Ol), which was also elevated relative to most of the soil guidelines shown in Table 7-20: 

Food-chain HQs exceeded 1.0 for many representative terrestrial receptors using the maximum soil 

concentration and were especially high for the robin (129) and woodcock (173). The HQs for the robin 

and woodcock would drop considerably when the area-use factor of these two wide-ranging receptors is ,.-cl. 

considered. The shrew (HQ = 58.8), however, has a small home range and could reside within the 

vicinity of sample SS-14-01. 

In summary, potential risks to aquatic receptors are negligible or minor at worst, and migration of mercury 

to nearby sediments and surface water appears to be negligible. Potential risks from mercury in soil are 

limited to the vicinity of sample SS-14-01, where moderate potential risks to soil invertebrates, plants, and 

vermivorous receptors (primarily small mammals such as shrews and moles) could exist. Therefore, 

mercury is retained as a soil COC. 

Nickel 

Nickel was a COPC in sediment collected in 1995 (HQ = 5.47), sediment collected in 1998 and 1999 

(HQ = 66.7) and groundwater (HQ = 1.27) but was not detected in surface water and was not a COPC in 

surface soil. All HQs in the terrestrial food-chain modeling were less than 1.0. Food-chain HQs did not 

exceed 1.0 in representative aquatic receptors using mean concentrations of sediment, but HQs were 

slightly greater than 1 .O for the mink, heron, and osprey using the maximum concentrations (Tables 7-10 

through 7-l 3). Nickel concentrations in sediment exceeded the Region 4 ESV (15.9) in four samples, 

SD-08-01 (19.6 mg/kg), SD-14-02 (1060 mg/kg), SDW-01 (41.4 mglkg), and SDW-02’(86.9 mglkg). The ,.--% ., 

maximum nickel concentration (1060 mg/kg) exceeded all alternate guidelines (shown in Table 7-19). 
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In summary, potential risks to terrestrial receptors and to upper-level aquatic receptors are negligible. 

Moderate potential risks to aquatic invertebrates are indicated by measured concentrations in samples 

SD-14-2, SDW-01, and SDW-02. Therefore, nickel is retained as a sediment COC. 

Selenium 

Selenium was a COPC in sediment collected in 1995, 1998, and 1999 since Region 4 screening values 

were not available but was not a COPC in surface soil, surface water, or groundwater. Food-chain HQs 

exceeded 1 .O for aquatic receptors using the maximum sediment concentrations from 1998 and 1999 

samples, with a maximum HQ of 11.8 for the mink (Table 7-10). All terrestrial food-chain HQs were less 

than 1.0 (Tables 7-8 and 7-Q). Selenium was not detected in filtered surface water. 

In summary, soil concentrations of selenium did not exceed the conservative Region 4 ESV. The 

maximum sediment concentration (10.7 mg/kg) was elevated relative to alternate guidelines (Table 7-lQ), 

but selenium was infrequently detected. Potential risks to upper-level aquatic receptors are negligible, 

when considering the conservative assumptions inherent in the food-chain model. F,or these reasons, 

selenium should be dropped from further consideration at Site 12. 

Silver 

Silver was detected in both sediment samples collected in 1995 and was a sediment COPC (HQ = 1.64). 

Silver was not detected in any other medium. All HQs in the food-chain modeling were less than 1 .O, but 

oral toxicity data were not available for birds and fish (Table 7-12 and 7-13). Because the maximum 

concentrations of silver in sediment only slightly exceeded Region 4 ESVs but did not exceed alternate 

screening values, silver should be dropped from further consideration at Site 12. 

Thallium 

Thallium was a COPC in surface water (HQ = 1.41) and in sediment collected in 1998 and 1999 since a 

Region 4 ESV was not available. Thallium was detected in two of 13 filtered surface water samples but 

was not detected in unfiltered surface water samples. Thallium was not detected in sediment collected in 

1995 or surface soil and was not a COPC in groundwater. Thallium was not included in the terrestrial 

food-chain modeling since it was not detected in surface soil. Mink HQs were greater than ? .O using the 

maximum and mean concentrations in sediment collected in 1998 and 1999 and filtered surface water 

(Tables 7-10, 7-l 1, 7-14, and 7-15). Thallium was detected in one of 18 sedimentsamples from 1998 

and 1999. However, the detection limits in some “non-detects” exceeded. the single detected 

concentration, resulting in an average concentrati0.n (using one-half the detection limit in non-detects) that 
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is greater than the maximum detected concentration. Thus, the HQs using the maximum sediment 
,/---. 

‘concentration were less than the HQs calculated using the average sediment concentration (Tables 7-10 

and 7-l 1). The mink HQ values greater than 1.0 were calculated by assuming that the concentrations of 

thallium in prey items were equal to sediment concentrations. As discussed earlier, this assumption was 

used since marine/estuarine BSAFs do no exist for inorganic compounds and is probably, overly 

conservative since transfer through the food chain is not known to occur for thallium. 

The absence of any sediment screening values precludes a complete assessment of thallium’s pptential 

toxicity to aquatic receptors. However, thallium was detected in only one sediment samp!e (SD-14-02), at 

a concentration of 0.36 mglkg compared to $a background value of 0.41 mg/kg. Furthermore, because 

thallium was not detected in surface soil and was detected in only one groundwater sample (at less than the 

ESV), potential ecological risks are negligible. For these reasons, thallium should be dropped from further 

consideration at Site 12. 

Vanadium was a. COPC in all media. Region 4 ESVs were not available for groundwater, surface water, 

and sediment, and the maximum HQ in surface soil was 4.65. Food-chain HQs exceeded 1.0 for the 

shrew (maximum HQ = 4.49) and some aquatic receptors (maximum HQ = 117 for the mink) (Tables 7-8 ~.h 

through 7-15). Most 1998 and 1999 sediment concentrations (mean: 23 mg/kg) were considerably less 

than the background sediment concentration (50 mg/kg). Sediment concentrations exceeded the 

background value only in sample SD-08. All surface soil concentrations were less than the background 

value (9.5 mg/kg). No surface w&er ESVs were available from any source, and all sediment 

concentrations (except the maximum concentration) were less than the only available sediment ESV 

(Table 7-19). Few alternate soil ESVs are available (Table 7-lQ), so the potential toxicity is difficult to 

assess, but vanadium is not generally considered to be toxic in the environment (Mailman, l-980). 

In summary, sediment concentrations were not elevated relative to its background value, except in 

sample SD-08-01. Aquatic food-chain HQs were not elevated when the conservative assumptions 

inherent in the model are considered. Thus, site related risks to aquatic receptors are negligible. Surface ’ 

soil concentrations of vanadium are not site related. For these reasons, vanadium should be dropped 

form further consideration at Site 12. 

Zinc 

Zinc was a COPC in sediment (1998 and 1999, HQ = 1.59; 1995 HQ = 12.3) and surface soil (HQ = 20.4). 

Zinc was detected in nine of 16 surface soil samples but the Region 4 ESV was exceeded only in sample ..-%.. 
SS-IA-01 (1020 mg/kg). The maximum concentration of zinc detected in groundwater and surface water 
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(82.8 and 84.7 ug/L, respectively) did not exceed the ESV (86 pg/L). Food-chain HQs exceeded 1.0 for 

most terrestrial receptors using the maximum concentration, with a maximum HQ of 161 for the woodcock 

(Table 7-8). Aquatic food-chain HQs for 1998 and 1999 slightly exceeded 1.0 for the heron (HQ = 2.56) 

and osprey (HQ = 2.86) using the maximum concentrations, and all aquatic HQs were less than 1 .O using 

the mean concentrations (Tables 7-10 and 7-l 1). Heron and osprey HQs based on the maximum and 

mean concentrations of 1995 samples exceeded 1.0, with a maximum HQ of 22.0 for the osprey 

(Tables 7-10 through 7-13). As previously discussed, these values were derived by assuming that 

concentrations of zinc in prey ite,ms of the osprey and heron were equal to sediment concentrations. 

Even using this conservative assumption, the HQs for these two representative receptors were relatively 

low, and the HQ for the mink was less than 1.0. 

An absorption fraction of 100 percent was assumed for the food-chain modeling (i.e., 100 percent of the 

ingested contaminant was absorbed). However, available data indicate that gastrointestinal absorption of 

zinc varies from 20 to 80 percent and depends on the chemical compound, as well as on zinc levels in the 

body and on concentrations of other nutrients (U.S. EPA, 1984b). Thus, even though the maximum food- 

chain HQs for most representative terrestrial species were greater than 1.0, the HQ values would 

decrease when less than 100 percent absorption is assumed. Furthermore, the maximum terrestrial HQs 

for the representative bird species would decrease if more realistic area-use factors were used. 

In summary, although. the food-chain HQs for some terrestrial species were elevated, several 

conservative assumptions in the model contribute to the high-risk HQs. In addition, zinc was elevated in 

only one of 16 soil samples. Sediment concentrations of zinc were elevated in only three samples. 

Potential risks to sediment invertebrates might exist in the vicinity of these three samples, but potential 

risks to upper-level aquatic receptors are negligible. Overall, zinc concentrations pose minor risks to 

ecological receptors. Thus, zinc is not retained as a final COC. 

7.8.5 Metals - Cumulative Toxicity 

Concentrations of most metals detected at Site- 12 appear to pose negligible potential risks to ecological 

receptors when considered as individual COPCs. However, as discussed by U.S. EPA (1997b), the* 

potential effects of cumulative toxicity should be considered when appropriate. The maximum soil 

concentrations of most metals were recorded in sample SS-14-01 (Table 7-6). At this location, the HI of 

metals in soil would be well above 1.0. The exact HI was not calculated since the toxic mechanisms of 

metals are complex and it is difficult to ascertain the degree to which the metals “produce effects by the 

same toxic mechanism” (U.S. EPA, 1997b). The important point here is that concentrations of several 

metals in soil at this location are elevated. The extent of potential cumulative toxicity to terrestrial 

receptors from these elevated concentrations is not clear. Likewise, definitive conclusions regarding 

which ‘metals could pose the greatest potential risks from cumulative toxicity cannot ,be made. It is 

080001/P CT0 0053 



REVISION 1 
OCTOBER 2001 

assumed, however, that the concentrations of metals in this sample could pose potential risks to -----h, 
terrestrial receptors from cumulative toxicity. 

7.9 SCREENING-LEVEL AND STEP 3A UNCERTAINTY ANALYSIS 

Uncertainty is associated with all aspects of the ecological risk assessment process. This section 

provides a summary of the general uncertainties involved in this ecological risk assessment, with a 

discussion of how they may affect the final risk values and conclusions. 

7.9.1 Uncertainty in the Preliminaw Problem Formulatio? .. 

Some portions of Site 12 could receive contaminant inputs from more than one source, although, initially, 

contaminants are conservatively assumed to stem directly from site-related activities. For example, the 

marsh surrounding the peninsula on which the sites are located probably receives contaminant inputs 

from floating debris and other materials via the tidal flow of marine surface water. The extent that other 
. sources are responsible for the presence of COCs at the sites is uncertain. Since contaminant 

concentrations may reflect inputs from many sources, including non-Navy sources, uncertainties exist 

regarding whether risk characterized at the sites stems from site-related contaminants. 

Representative species used in the food-chain modeling included species with home ranges much larger Y+‘=-, 

than Site 12. However, the resulting over&estimate of potential risks’was partially mitigated by applying 

area-use factors. 

7.9.2 Uncertaintv in the Ecological Effects Characterization 

Uncertainty in this risk assessment also arises from the nature and quality of the available toxicity data 

used to derive guidelines. This uncertainty is reduced when similar effects are observed across species, 

sex, and exposure route; when the magnitude of the response is clearly dose related; and when 

mechanisms of toxicity are similar for laboratory and wildlife species. Most guidelines are based on 

conservative assumptions. Although conservativeness is needed in a screening-level ecological risk 

assessment to ensure that the most sensitive receptors are protected, conservative guidelines may 

heavily overestimate potential risks and the resulting HQ values may be misleading. Region 4 screening 

levels and the NOAELs and LOAELs used in this assessment are based on laboratory studies that often 

do not take into account mitigating or ameliorating physical and chemical conditions in the environment. 

That is, the most bioavailable (i.e., toxic) form of the contaminant is usually applied to the exposure 

medium. In reality, bioavailability is rarely, if ever, 100 percent. Conversely, laboratory studies frequently 

ignore potentially exacerbating conditions such as the possibility of synergistic effects of complex 

mixtures of chemicals and altered sediment chemistry due to periodic hypoxia and resultant pH 
,.c-* 

‘_ 
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depression. The use of ecological guidelines may underestimate potential risks when these factors are 

inadequately determined. 

As mentioned earlier, few data are available for investigating dietary exposures and related risks to 

reptiles and amphibians. The absence of toxicity data for these organisms precludes modeling’ of 

potential risks to them. As a result, direct conclusions about the potential risks to reptiles .and amphibians 

cannot be made, and only qualitative inferences. can be drawn. 

Similarly, few data are available for investigating dietary exposures and related risks to the mummichog 

and red drum, the species selected as representative fish species to use in the aquatic food-chain 

modeling. Specifically, dietary NOAELs and LOAELs for fish were not available for some of the COPCs 

identified in sediment and surface water at Site 12. As a result, direct conclusions about the potential 

risks to fish through ingestion cannot be made, and only qualitative inferences can be drawn. It should be 

noted that AWQCs for most contaminants are based, in part, on sensitive aquatic species (including fish 

. . species). Thus, the surface water screening assessment at least partially accounts for fish species. 

In order to reduce the uncertainty resulting from the paucity of dose-based toxicity data for fish, a residue- 

based approach was also used to assess the potential toxicity to fish from contaminants that are known to 

biomagnify in the food web. However, available tissue NOAELs and LOAELs cover a wide range of 

values depending on species tested, dose levels, route of administration, form of chemical, and other 

factors. Furthermore, as discussed further in Section 7.9.3, the relationships between tissue 

concentrations and adverse effects are not clear. Thus, uncertainty exists for chemicals regarding the 

validity and applicability.of tissue-based toxicity reference values. 

Ecological risk assessments, unlike human health risk assessments, must consider risks to many different 

species. Calculation of risks for every potential receptor species is not possible. For this ecological risk 

assessment, conservative guidelines protective of a wide range of ecological receptors were sought. The 

underlying assumption associated with the use of these guidelines is that contaminant concentrations in 

excess of these values are indicative of potential impacts to actual receptors inhabiting the area. 

However, species-specific physiological differences that may influence an organism’s response to a 

contaminant or subtle behavioratdifferences’ that may increase or decrease a receptor’s contact with a 

contaminant are seldom known. Also, some contaminants were present for which no suitable guidelines 

were available, and, as a result, they could not be quantitatively assessed. The use of guidelines, while 

necessary, will introduce error into the results of an assessment. 
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7.9.3 Uncertainty in the ExDosure Assessment 

Uncertainty in the exposure assessment arises mainly in the methods used to obtain exposure-point 

concentrations. The maximum detected contaminant concentrations were initially used to represent the 

highest contaminant concentrations to which ecological receptors might be exposed. If the samples . 
evaluated in this ecological risk assessment. are representative of contaminant concentrations associated 

with the sites, then this approach is conservative and should overestimate potential risks to ecological 

receptors. Although the use of maximum values is appropriate for screening in an ecological risk 

assessment, maximum values could grossly over-predict potential risks in some situations. To somewhat 

mitigate these uncertainties, average concentrations were also considered in the food-chain modeling, 

but they do not fully account for the uncertainties involved in selecting exposure-point contaminant 

concentrations. 

Contaminant concentrations in a given medium may under-predict potential risks if sample locations are 

not properly selected. For example, sediment samples should be collected from areas where sediment 

deposition is expected to be maximal. Otherwise, sediment data may not be adequate for conservatively 

estimating ecological risks. 

Dermaf and inhalation exposures were not evaluated in this ecological risk assessment. As discussed in 

Section 7.2.3, these exposure routes are usually miniscule, but since they cannot be quantitatively ’ 

assessed, only limited, qualitative conclusions regarding their significance can be drawn and uncertainties 

remain. Dermal exposure is usually limited by the outer coverings of most receptors. Nonetheless, 

certain portions of some receptors, such as food pads, eyes, and nose do not contain fur or feathers, for 

example, and may have a higher chance of exposure. However, these areas generally constitute a small 

portion of the total Surface area of most receptors.. Although some of the concentrations of contaminants 

in surface soils and sediments are elevated, they do not appear to be high enough qualitatively’to warrant 

concern over dermal exposure. Surface water can reach the dermis regardless of outer coverings such 

as fur and feathers, but interpretability of the surface water data is low. 

Inhalation of contaminants is assumed to be miniscule. Airborne aerosols, particulates, and vapors are 

not assumed to be applicable for aquatic media. As mentioned earlier, bare soil is minimal at the sites. 

As a result, airborne particles would be expected to be minimal. Concentrations of VOCs in surface soils 

at Site 12 were low. Nevertheless, burrowing wildlife (e.g., mXoles) would be exposed to some 

contaminants via inhalation. However, data regarding inhalation exposure and toxicity for wildlife were 

not available. 

080001/P 7-48 CT0 0053 



REVISION 1 
OCTOBER 2001 

Uncertainty is also associated with the use of literature-based BAFs, BCFs, and BSAFs used in the 

screening-level food-chain modeling. These values often vary considerably between species and sites. 

This can lead to both over- and underestimation of potential risks. 

Data on food ingestion rates for mink (used herein to represent piscivorous mammals) were sparse. The 

Wildlife Exposures Factors Handbook (US EPA, 1993b) contains the following ingestion rates for mink: 

0.13 g/g bwld for captive mink, 0.12 and 0.16 g/g bw/d for farm raised mink, and 0.22 g/g bw/day estimated 

using Nagy’s (1987) equation. These values may not adequately represent actual food ingestion rates for 

wild mink. The mink food ingestion rate used herein was 0.22 g/g bw/day and is only slightly greater than 

rates estimated using Nagy’s (1987) equation for two other piscivorous mammals (raccoon: 0.21 g/g 

bw/day; otter: 0.19 g/g bw/day). Thus, although the food ingestion rate of the mink is uncertain, the value 

used in this assessment is probably an adequate conservative estimate of food ingestion for piscivorous 

mammals. 

Uncertainty regarding exposure to contaminated sediments also results from the assumption that 

contaminant concentrations in fish tissues are correlated with sediment concentrations and with adverse 

effects. Although it may be true that doses, tissue concentrations, and effects are all correlated, there is 

no indication in the two primary databases from which most of the tissue NOAELs and LOAELs were 

gathered (ERED, 1998; Jarvinen and Ankley, 1999) of the strength of any correlation between tissue 

mncentrations and effects. As pointed out by Jarvinen and Ankley (IQQQ), the use of effects/tissue- 

residue relationships in ecological risk ‘assessments must incorporate consideration of contaminant 

toxicokinetics. The authors further discuss studies in which the toxicity associated with mercury (and 

other chemical) residues in fish depends on factors such as food quality, temperature, and pH. Other 

factors that affect the relationship between tissue concentrations and toxicity include species tested, dose 

levels, route of administration, and the form of chemical (Jarvinen and Ankley, 1999; Wiener, and Spry, 

1995). It may be appropriate to treat these data like Long et al. (1995) and other researchers have 

treated sediment toxicity data (i.e., by ranking concentrations, calculating distributional statistics, and 

verifying the predictive capability of the statistics with independent data). However, this has not been 

done with available tissue databases. In summary, cause and effect have not been established for the 

relationship between tissue concentrations and effects observed in the animals with contaminated tissue. 

Thus, uncertainty exists for chemicals regarding the validity and applicability of tissue-based toxicity 

reference values. 

7.9.4 Uncertaintv in the Risk Characterization 

Uncertainty in the risk characterization is affected by all aspects of the ecological risk assessment 

process described in the above sections. Uncertainty in risk characterization also stems, in part, from 

combining different components of the ecological risk assessment in ‘this step. Each of those 
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components already contains uncertainty. Thus, uncertainties may be propagated when these 
X---.~ 

components are combined. To try to reduce the overall uncertainty in the risk assessment, the weight of 

evidence approach is used to make risk decisions. This approach takes the results of all aspects of the 

assessment into account, including the uncertainties, to make determinations of potential risk versus no 

risk. . . 

Uncertainty in risk characterization of soil contaminants, at Site 12 results from the lack of toxicity data 

regarding the cumulative toxicity of metals. Concentrations of several metals were elevated in sample 

SS-14-01. Concentrations of some of these metals, when assessed individually, appear to pose negligible 

or minor potential risks to terrestrial receptors. The extent to which these same concentrations of metals 

might contribute to cumulative toxicity is uncertain. 

7.10 ECOLOGICAL RISK SUMMARY 

Several inorganic and organic compounds were present in Site 12 sediment, groundwater, surface water, 

and surface soil samples at concentrations that exceeded U.S. EPA Region 4 ecological screening values 

and were retained as COPCs. Several other compounds were retained as COPCs since screening levels 

were not available. Most COPCs were eliminated as COCs in Step 3a of the risk assessment process for 

one or more reasons, such as low frequency of detection, concentrations comparable to background 

values (primarily inorganics) or to alternative screening levels, and spatial analysis of detections. 

Surface water contaminants do not appear to pose potential risks to ecological receptors. 

PAHs, chlordane, DDT, DDE, dieldrin, endrin, Aroclor 1254, copper, iron, lead, and nickel pose potential 

risks to aquatic receptors (primarily benthic invertebrates) in the vicinity of sediment samples SDW-01, 

SDW-02, and SD-14. These three samples are located in close proximity to each other at. the southern 

end of Jericho Island. Copper, iron, lead, and mercury pose potential risks to tern&trial invertebrates 

and/or terrestrial plants in the vicinity of surface soil sample SS-14-01. Additionally, PAHs pose potential 

risks to terrestrial invertebrates/plants in the vicinity of surface soil locations SS-08, SS-14, SWD-01, and 

SDW-02. Iron, lead, and mercury concentrations in soil sample SS-14-01 also pose potential risks to 

some upper-level terrestrial receptors. This soil sample, is in close proximity to sediment samples 

SDW-01 , SDW-02, and SD-14. 
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TABLE 7-1 

TOXICITY REFERENCE VALUES (TRVs) FOR MAMMALS, BIRDS, AND FISH 
SITE 12lSWMU 10 - JERICHO ISLAND DISPOSAL AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 
PAGE 1 OF 4 

Chemical Test Species 
NOAEL LOAEL 

derived TRV derived TRV I NOAEL Source I LOAEL Source I 
I 1 (mglkglday) 1 (mglkglday) 

Semivolatile Organic Compounds 

Mouse - reproduction I 1 I 10 
2-Methylnaphthalene’ European starling - body weight, hemoglobin1 IO 100 

Acenaphthene 

Acenaphthylene 

Channel catfish - mortalit$ 0.3 3.0 
Mouse reproduction - 1.3 2.6 
European starling - body weight, hemoglobin 10 100 
Mouse reproduction - 1.3 2.6 
European starling - body weight, hemoglobin 10 100 

Indeno(l,2,3-cd)pyrene’ I 1 I IO 
g - body weight, hemoglobin1 IO 100 

Sample et al., 1996 
Trust et al., 1993 

.ISample et al., 1996 
ITrust et al., 1993 

Sample et al., 1996 
Trust et al., 1993 
Sample et al., 1996 
Trust et al., 1993 
Sample 
T- .r& -8 

’ Sample -. -. . , . - - - 
Trust et al., 1993 
Sample et. al., 1996 
Trust et al., 1993 

.al., 1996 
t% a,.. 1993 

--...r.- -. -.., . . . ..- 
Sample et al., 1996 
Sample et al., 1996 
Trust et al., 1993 
Sample et al., 1996 
Sample et al., 1996 
Samole et al.. 1996 

v.,..,. 
Sample et al., 1996 
Sample et al., 19! 
Trust et al.,‘1993 I 

ISample et al., 1996 

IERT. 1997 
Trust et al., 1993 

Sample et al., 1996 
Trust et al., 1993 

ERT, 1997 
ERT, 1997 

ISample et al., 1996 

Trust et al., 1993 

ITrust et al., 1993 

ERT, 1997 
ERT, 1997 
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3 TABLE 7-l 

$ 
TOXICITY REFERENCE VALUES (TRVs) FOR MAMMALS, BIRDS, AND FISH 

SITE 12lSWMU 10 -JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 2 OF 4 

NOAEL LOAEL 
Chemical Test Species derived TRV derived TRV NOAEL Source LOAEL Source 

(mglkglday) (mglkglday) 

Naphthalene 
Mouse - reproduction 1.3 2.6 Sample et al., 1996 Sample et al., 1996 
European starling - body weight, hemoglobin IO 100 Trust et al., 1993 Trust et al., 1993 

Pentachlorophenol 
Rat - reproduction 0.24 2.4 Sample et al., 1996 Sample et al., 1996 
Bird: NA NA NA NA NA 

Phenanthrene 
Mouse - reproduction 1.3 2.6 ERT, 1997 ERT, 1997 
European starling - body weight, hemoglobin 10 100 Trust et al., 1993 Trust et al., 1993 

Pyrene’ 
Mouse - reproduction 1 IO Sample et al., 1996 Sample et al., 1996 
European starting -body weight, hemoglobin IO 100 Trust et al., 1993 Trust et al., 1993 

;“ 
E 

3 
0 
8 
8 

Metals and lnorganics 

Aluminum 
Mouse - reproduction I 1.93 I 19.3 ISample et al., 1996 ISample et al., 1996 g 

-, 
\ 

Ringed dove - reproduction 109.7 1097 ISample et al., 1996 ISample et al., 1996 dn 

$2 
. ;rJE 

sg 
0 aa ‘_ 

‘\ ‘\ 



TABLE 7-l 

TOXICITY REFERENCE VALUES (TRVs) FOR MAMMALS, BIRDS, AND FISH 
SITE 121SWMU 10 -JERICHO ISLAND DISPOSAL AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 
PAGE 3 OF 4 

Chemical Test Species 

Mouse - lifespan, longevity 
Bird: NA 

NOAEL Source 
\... J,..J,.m..,, ,...=,.. g/day) 

0.125 1.25 Sample et al., 1996 Sample et al., 1996 
NA NA NA NA 

Arsenic 
Mouse - reproduction I 0.126 1 1.26 ISample et al., 1996 ISample et al., 1996 

! 7.38 ISa 
I 

Brown-headed cowbird - mortality 2.46 

Barium 

na,, l”“W Ll”“, - 3 

Rat - growth, hypl 
4 An., AA ..*i,.lrr 

cL.:rb.n... ,r,.. .a -rowth 
ertension 

I -uay-vlu Irl IltinJ - mortality 
Rat - weight loss, longevity 
Bird: NA I Beryllium F 

ample et al., 1996 Sample et al., 1996 
0.59 7.1 ERT, 1997 ERT, 1997 
5.1 51 Sample et al., 1996 Sample et al., 1996 

20.8 41.7 Sample et al., 1996 Sample et al., 1996 
0.66 6.6 1996 Sample et al., Sample et al., 1996 
NA NA NA NA 

I Cadmium c 
Rat - reproduction I 1 I 10 ISample et al., 1996 ISample et at., 1996 
Bird: NA 1.45 20 ISamole et al.. 1996 I l’&mole et alL 1996 

I Chromium (total) 
Rainbow 

! Mammal: Not Provided ! 1 ! IO I 
DLA. *,a1 LB,,“. ,Y”L l-1”“I”c11 

jduction 
trout - growth 

O-.:-l-~ 

chicknn - nnt nmvidnri 

Mink - reproduction 
l-day-old chicks - growth, mortality 
Not provided 
-. ..-. .-. . . .-. r. - 
Rat - reproductior 
Ja anem, n, anil - 

Rat - re 
Jaoane 

3.28 
1 

0.02 

1 

32.8 
5 

0.12 

IO 

Sample et al., 1996 
Sample et al., 1996 
ERT, 1997 
ZRT, 1997 

JERT, 1997 
ample et al., 1996 
ample et al., 1996 

ERT, 1997 

NOAEL x IO 
Sample et al., 1996 
ERT, 1997 
ERT, 1997 
ERT, 1997 
Sample et al., 1996 
Sample et al., 1996 
ERT, 1997 
CDT 4nn7 I 1ol-l I lfillll IFRT 1997 II 

--r-. .-se quail - growth, behavior 

15.14 Sa 
61.7 Sa 
500 I 

Cobalt 

Copper 

Iron 

Lead 

Manganese 

Rainbow trout - growth 0.008 0.94 IERT, 1997 

l- Ni . . ..ckel 

Selenium 

Rat - reproduction 
Mallard duck - growth 
Rat reproduction - 
Mallard duck - reproduction 

40 80 Sample et al., 1996 Sample et al., 1996 
77.4 107 Sample et al., 1996 Sample et al., 1996 
0.2 0.33 Sample et al., 1996 Sample et al., 1996 
0.4 0.8 Sample et al., 1996 Sample et al., 1996 
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TABLE i-1 

TOXICITY REFERENCE VALUES (TRVs) FOR MAMMALS, BIRDS, AND FISH 
SITE 12lSWMU 10 - JERICHO ISLAND DISPOSAL AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 
PAGE 4 OF 4 

NOAEL LOAEL 

Chemical Test Species derived TRV derived TRV NOAEL Source LOAEL Source 

(mglkglday) (mglkglday) ’ 

1.8 18 Rungby & Danscher, 1984 Rungby & Danscher, 1984 
Silver 

Mouse - behavior 
Bird: NA NA NA NA NA’ 

Rat - reproduction 0.0074 0.074 Sample et al., 1996 Sample et al., 1996 
Thallium 

Bird 0.47 4.7 Hudson et al., 1984 Hudson et al., 1984 

Vanadium 
Rat - reproduction 0.21 2.1 Sample et al., 1996 Sample et al., 1996 

Mallard duck - mortality 11.4 114 Sample et al., 1996 Sample et al., 1996 

Rat - reproduction 160 320 Sample et al., 1996 Sample et al., 1996 
Zinc 

Chicken - reproduction 14.5 131 Sample et al., 1996 Sample et.al., 1996 

NA Not available. 
1. Benzo(a)pyrene value used as- a surrogate for mammal NOAELs and LOAELs; dimethylbenz(a)anthracene used as a surrogate for avian 

NOAELs and LOAELs. 
2 A NOAEL of 0.3 mg/kg/day and a LOAEL of 3.0 mglkglday were used as fish TRVs for all PAHs and were based on the use of 
. benzo(a)pyrene value as a surrogate. 
3 4,4’-DDT used as a surrogate. 
4 BHC mixed isomers used as a surrogate. 
5 Chlordane used as a surrogate. 
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TABLE 7-2 

EXPOSURE PARAMETERS FOR REPRESENTATIVE ECOLOGICAL RECEPTORS 
SITE 12lSWMU 10 - JERICHO ISLAND DISPOSAL AREA 

MCRD PARRIS ISLAND; SOUTH CAROLINA 

Receptor 

Short-tailed shrew 
(Blarina carolinensis) 

Representative Body . Food Assumed Diet for Home Range’ 
Group Weight’ Ingestion” Exposure 

(grams) (grams/day) Assessment’ 
(acres) 

Insectivorous g 73 

Mammal ’ 
6.0 

87% invertebrates 
13% soil4 

0.96’ to 2+13 

Cotton mouse Herbivorous 
(Peromyscus gossypnius) Mammal 

315 8.6 
98% vegetation 

2% soil” 
0.05 to 0.3’ 

Mink Piscivorous 
90.6% aquatic 640 to 4018 acres: 0.6 

(Mustela vi-son) Mammal 
550 121 invertebrates to 1.9 miles of 

9.4% sediment’ shoreline 

Red fox ‘Predatory 97.2% prey 
(Vulpes vulpes) Mammal 

3940 552 
2 8% soil 

140 to 2100 

American woodcock Vermivorous 89.6% invertebrates 
(Scolopax minor) Bird 

134 103 10.4% soil 
8to185 

American robin Omnivorous 35% invertebrates 0.5 to 2.1 
(Turdus migratorius) Bird 77 69 60% vegetation 

5% soil’ 
(nesting season) 

Green Heron 
(Butorides sfriatus) 

Osprey 
(Pandion haliaetus) 

Red-tailed hawk 
(Buteo jamaicensis) 

Mummichog 
(Fundulus heteroclitus) 

Piscivorous Bird 212’O 40” 
100% fish 

soil, sediment: none’ 
250” 

1 
Piscivorous Bird 100% fish 

1403 295 soil, sedimeni: none9 
0.3 to 6 miles13 

Carnivorous 
Bird 

957 105 
100% prey 

soil, sediment: none’ 
940 to 2440 

Forage fish 40-400 yards in tidal 
3.014 0.1815 

N/A; exposure assumed 
equal to sediment creeks15 

I concentrations I I 
Red drum Upper trophic 
(Sciaenops ocellatus) level fish 

1 ooo16 20” 
85% prey, 

15% sediment” 
not available 

1 Exposure parameters are from EPA (1993) unless otherwise noted. 

2 Food ingestion includes intended food items and incidentially ingested soil or sediment. For example,‘a shrew would be 
expected to consume 5.2 g invertebrates plus 0.8 g soil per day. 

3 Cothran et al. (1991). 

4 Talmage and Walton (undated manuscript). 

5 Lowery (I 974). 

6 Based on white-footed mouse (feromyscus leucopus). 
7 Based on deer mouse (Peromyscus maniculatus). 
8 ,lncidental ingestion of soil/sediment not available for mink; assumed to be the same as the raccoon when feeding on 

aquatic prey items. Thus, values shown are those of the raccoon (EPA, 1993). 

9 Sample and Suter (1994). 

10 Dunning (1993). 

11 Estimated using Kushlan’s (1978) equation for food ingestion rate of herons. 

12 Estimated using allometric equation from Peters (1983). 

13 Foraging radius (home range acreage not available). 

14 iannuui et al. (1996). 

15 Abraham (1985). 

16 Wenner (1992); see Section 7.3.3.11 of text. 

17 Evans and Engel (1994). 

18 Gerking (1994); see Sectlon 7.3.3.11 of text. 
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TABLE 7-3 

SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
SURFACE WATER 

SITE 12lSWMU 10 - JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Frequency Range of EPA Region IV Maximum Selected 

Analyte of Detection 
Range of 

Non-Detects 
Location of Maximum Screening Hazard as COPC 

Detection Min 1 Max Value Quotient (Yes/No?) 

Volatile Organic Compounds (ug/L) 
2-Butanone 212 2.1 2.6 0 PAI-I 0-SW-03-00 NA NA Yes 
Acetone l/3 13 13 9.2 - 11 PAI-IO-SW-I 3-00 NA NA Yes 
Carbon disulfide 5/l 3 0.2 1 1 PAI- 0-SW-02-00 NA NA Yes 
Semivolatile Organic Compounds (ug/L) 
Bis(2-ethylhexyl)phthalate 2/l 3 1 10.25 5 PAL1 O-SW-08-OO-AVG NA NA Yes 
Butylbenzyl phthalate 5113 1 2 5 PAI-1 0-SW-04-00 29.4 0.07 No 
Phenol l/13 7 7 5 PAI-I 0-SW-04-00 58 , 6.12 No 
lnorganics (ug/L) 
Aluminum 
#Arsenic 

1 13113 1 
I 13/13 1 t- 

,499 12900 0 
I_ , 2.2 9 , 0 

9)EC) I 
Li).J 

32.1 
7890 

1” 714 -ii E 
0 PAI- O-SW-l 2-00-F NA ’ NA Yes 
0 PAI- O-SW-04-00 103 0.31 No 

‘0 PAI-I 0-SW-04-00 NA NA Yes 
0 --17.5 PAL1 O-SW-O!%00 . . . . .- -__ -- -- NA NA’ Yes 

3 14.675 3.5 PAI-I O-SW-l l-00 71 0.25 No . 
3 14 30.1 0 PAI-IO-SW-I 1-00-F 1 21.3 1.41 Yes 

Ifi1 I 33.9 I 16.1 I PAI-IO-SW-04-00 I NA NA Yes 

PAI- 0-SW-04-00 1 NA 
PAI-I O-SW-01 -00 1 36 

I NA I Yes 
1 0.25 1 No 

2/l 
12/l? 1 
6/l 

I” , .“. . I 
3 1 61.4 1 84:; 1 

I 
4.1 - 11.6 1 PAI-lo-SW-09-00-F 1 86 1 0.98 1 

Thallium 
Vanadium 
Zinc 

N/A = Ecological screening value not available. 

NOTE: The maximum concentrations shown above indicate the maximum concentration of filtered and unfiltered samples. See Appendix C for 
filtered vs. unfiltered data. The denominator in the frequency of detection refers to the numbers of sample locations; one. filtered plus one 0 

7 unfiltered sample were collected at each sample location. c1 
0 ?b 
8 e 
8 an 

g”z 

‘1 
_> 
1 _’ :’ 



TABLE 7-4 

SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
SEDIMENT SAMPLES COLLECTED IN 1998-1999 

SITE IPISWMU 10 -JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 1 OF 2 

Analvte 
Frequency Range of 1 D....a-.s. a..‘ 

of 
I EPA Region IV 1 Maximum 1 Selected 1 

Det ection I .,YY?!:-vI.~ I L oca ton of Maximum I Screenina I Hazard I as COPC I t’ 
I 

e - -_ 

Detection Min 1 Max 
Non-uetecrs 

I Values - 
Volatile Organic Compounds (uglkg) 

Quotient 1 (Yes/No?) 

2-Butanone 2116 5 20 7.1 - 670 PAI-I O-SD-07-01 NA NA Yes 
2-Hexanone l/l6 4.4 4.4 7.1 - 670 PAL1 O-SD-l 5-01 NA NA Yes 
4-Meth- yl-2-pentanone t 6116 i 4 1 53.7 1 7.3-670 1 PAI-IO-SD-06-01 1 r.. rlA I NA Yes 
Acetone 8116 25 1 390 , 1 35-810 1 PAI-IO-SD-08-01 ’ 1 NA I NA Yes 
Carbon disulfide 13/16 1.9 31 5.1 - 400 PAI-lo-SD-08-01 NA NA Yes ;Z 
Toluene 8116 2.5 23 4.3 -400 PAI-IO-SD-08-01 NA NA Yes $;::. 
Xylenes, Total 3116 1.8 2.3 4.3 -400 PAI-IO-SD-04-01 NA NA. yes $2: 
Semivolatile Organic Compounds (uglkg) 

1 A ,? ., ., I $,,@Ly- 
Acenaphthene l/i8 120 120 93-270 , PAI-I O-SD-20-01 6.71 17.9 Yes ;&y '_ I, -;>@p; .i 
Benzo(a)anthracene l/l8 18 18 6.9- 27 PAI-IO-SD-013:01-AVG 74.8 0.24 No .& i. Benzo(a)pyrene 7118 11 38 6.9 - 13 PAI-I 0-SD-008-01 -AVG 88.8 0.43 'F. 

No ah:- 
nzo(b)fluoranthene t 2118 i 25 t 120 1 2.8-42 I PAI-IO-SD-008-Ol-AVG I 88Ra I 1.35 I Yes Ii BeI . . I I ..-.- . . 

Be?zo(k)fluoranthene 1 1117 1 18 1 18 1 2.8-.27 1 PAI-IO-SD-013-0%AVG 1 88.8 a 0.20 No 
Bis(2 -ethylhexyl)phthalate I - .- 8/18 1 45 1 440 1 480-2600 1 PALIO-SD-07-01 I I 1E .32 2.42 Yes 
Chtysene 1 l/l8 1 44 1 44 1 6.9-27 1 PAI-IO-SD-13-Ol-AVG I 108 0.41 No 

IDi-n -octvl phthalate 1 1118 1 63 1 63 1 460-2600 1 PAI-I O-SD-06-01 I 187b 1 0135 1 No 1 .-- 

---- I -. 6.9 - 52 1 PALIO-SD-013-Ol-AVG 1 ;;i 0.81 No 
.lA YA YCS I 26 I 26 i 6.9 -27 I PAI-10-SD-~14-01-~~~~~~ .I \ I\. . 

--- 910-5100 PAL1 O-SD-14-02 NA NA Yes 
9.3 - 27 PAI-IO-SD-13-Ol-AVG 153 0.58 No 
171-326 PAI-IO-SD-008-OIA 1684 n84 No 



TABLE 7-4 
El 
8 SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
s 
?i SEDIMENT SAMPLES COLLECTED IN 1998-1999 

SITE 12lSWMU 10 - JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 2 OF 2 

I 
Analyte 

(Freauencd Ranae 01 

I 
- ---l-----a - -----s - - 

of I 

EPA Region IV r 

Detection 
Range of 

1~ Non-Detects 
Location of Maximum Screening 

vnr1rcln I Detection I Min 1 MC-. I I - -.--- , I. 
PesticideslPCBs. (uglkg) 

14,4’-DDT 1 l/18 1 66 1 66 I I 4.5-41 I 1.19 55 Yes . I PAI-IO-SD-14-02 I 
2.3-21 1 PAI-IO-SD-14-02 I o.5c 24 Yes Alpha-chlordane 

Gamma-chlordane 
ksthnwvehlnr . ..“...-...-“.m.. 
lnorganics (mglkg)- 
. ..- . . . . . . -.-- 
Antimony, 
Arsenic 
Barium 

Beryllium Cadmium 
Chromium 
Cobalt 

Copper 
Iron 

1118 12 12 

l/l8 14 14 , 2.3 - 21 I PAI-lo-SD-14-02 1 0.5” 1 28 1 Yes 1 
PAI-IO-SD-14-02 NA NA Yes I . .- , j80 1 680 1 23-216 1 I I I 1 

0. PAI-IO-SD-08-01 NA NA Yes .-. - 
2118 3.5 6.8 2.3 - 13.2 PAI-I O-SD-09-01 2 3.40 Yes 
18118 0.35 18.5 0 PAI-IO-SD-08-01 7.24 I 2.56 Yes 
11.118 5.7 62.9 3.7 - 6.7 PAL1 O-SD-08-01 NA NA Yes 

13/18 0.21 2 --- - . 3/l 8 0.002 0.84 0.25 - 1.4 PAI- I v-old- 1 -r-v I “.“I ” I .L7 .“” 
18118 3.2 75 0 PAI-IO-SD-08-01 52.3 1.43 Yes 
9118 0.92 10.3 0.92 - 3.4 DAM 4n cn-iA-n9 NA MA YPP 
10118 0.03 113 1.3-2.7 r n,- I “-VW- I -r-v I I”., V.” . . -- 
18118 1420 43100 0.5 - 1.1 PALlo-SD-08-01 NA NA Yes 

0 PAI-I 0-SD-1.4-01 30.2 6.72 Yes 
I 

I l/18 I E 

tAliminm 1 18118 1 1870-1527001 

-.. 
I 0.11 - 0.79 I PAI -- -.in cn no t-34 I NA I NA I vat I I “ho”-““-” I I ,.8-t I I ., . I .YY 

4n cn 4kn4 n ~27~ 1 174 I VPC I 

rt-u- Iv-v”- I7-v.G I I.r\ I ,., . f .-.s 

DAI In-cn-IA-n* I .lR 7 i RI-IA 1 YPC I 

Lead 18/18 1 3.1 203 1 
Manganese 17/18 1 13.3 I I-Lcn~r\-nl I NA I NA I Yc?S I 

IMmmwu I 7118 I 0.06 I 

210 1 9.2 I PAI-, vmvvmvv-v 8 I * ., . I . . . . t - -- 
0.35 I 0.02-O-28 I PAI-I O-SD-14-01 I ao.13 i 2.69 1 Yes - .-- I . ..-. ‘W., , 

Nickel 
l-8118 

1.3 1 106 i0 0 PALIO-SD-14-62 15.9 1 66.7 Yes I 
Seienium , 3/18 0, .l I 10.7 0.1 - 2.5 PAI-IO-SD-20-01 NA I NA YC ?S -._ 

Thallium 1118 0.36 0.36 0.21 13.1 - PAI-1 O-SD-l 4-02 I NA I NA I Yes 
Vanadium 18118 4.9 112 0 PAI- 4n c2n ncl n4 NA 1 -NA Yoc 

Zinc 12/18 8.5 197 4.7 - 9.9’ PAI- 
I “-i)“‘““-” I I 

‘IO-SD-14-01 1 
#“l-l I I .I \ I .“” 
124 1 1.59 1 Yes I 

N/A = Ecological screening value not available. 
a Benzo(a)pyrene was used as surrogate for benzo(b)fluoranthene and benzo(k)fluoranthene. 
b Bis(2-ethylhexyl) phthalate was used as surrogate for di-n -octyl phthalate. 
c Chlordane was used as surrogate for alpha- and gamma-chlordane. 

i 
‘, 

.j‘ J 



s 
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TABLE 7-5 

$ 
SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

SEDIMENT SAMPLES COLLECTED IN 1995 
SITE 12 -JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Analvte 
Frequency 

of 
Range of 
Detection 

rximum Selected 1 EPA Region IV 1 Mz 

I ------ I ------- I I I - . . ...“” , -.“-I.-... , \. V”,.“V ., 
Semivolatile Organic Compounds (uglkg) 
Bis(2-ethylhexyl)phthalate 1 112 1 10000 1 10000 1 780 1 PI-12-01(35)/PAI-IO-SDW-01 182 1 55.0 1 Yes 
Di-n-octyl phthalate I 112 1 900 1 900 1 620 1 PI-l2-01(35)/PAI-lo-SDW-01 182 1 4.95 1 Yes 
Diethyl phthalate I l/2 1 29 1 29 1 200 1 PI-1 2-02(36)/P/ +I-IO-SDW-02 18- 2 1 0.16 1 No 

Total PAH- I ,n I .I1 ’ NA 1 4030-13,000 1 PI-012-Ol(35) 1684 1 
I 

7.70 1 Yes I S I VIL 1 PJn 1 I 
es/PCBs (uglkg) 

I q,c) I #-BE 1 E-an I n I n, .i9 A4,c.3C\,nAI *n c.r\\A, n.4 I .-3 t-l-? I nrr I .,- - I 
Pesticid 
W-DDE 4,4’-DDT 

Aroclor-‘^” ‘IL34 

Did&in - . - _ - _ _ _ _ 
C..A”:.. CllVllll 
alnha-BI *^ 

I LIL , vu , i)L” , ” rl-1L-ut\3i))/r~l-Iu-3uvvYI L.Vl 1 LDI TeS I 111 1 38 1 38 1 0 PI-12-02(36)/PAI-lo-SDW-02 I -- 
1.19 

! 
1 31.9 1 

I 
Yes 

.,n I/L I n*c.ne L4UVV I .-sl,-lr\r\ I L4UUV 1 62 PI-l2-01(35)/PAI-lo-SDW-01 21.6, 
I 

1111 Yes 
l/l 6.2 67 1 “._ 0 PI-1 2-02(36)/PAI-lo-SDW-02 0.02 310 Yes 

I 1 P-l IIL , 19nn IL”” , 4 1200 6.2 PI-l2-01(35)/PAI-lo-SDW-01 0.02 60,000 Yes I . .^ ^ _ ^ _ *- -. 1^ ^-,^^..- -. .- --._. -- _ . _ 
nc 
!-- ‘-l/kg) lnorganics \rnq 

Aluminum -.-... 

antim,.., nnu 
Arsenic 
Barium 
Carjmiup . . . ..-.I. 

ChrL.. nmium 
GiGi, 
?--- Iper 
CA” II Vii 
Lead , 
.I 
Manganese 
Nickel 
Selr 

V.W”“. 
Vanadium 
Zinc 

I l/Z 1 3.1 1 3.1 1 41 1 ~l-~29Z(~~)/PAI-lO-SUW-O2 1 NA 1 NA 1 Yes I 

I11111 I ,I 1 PI4 ~-I~L(~OJ/r”HI-lU-3UW-UZ NA NA Yes 
)7[36)/PAI-lo-SDW-02 2 4.70 Yes 
-(36)/PAI-lo-SDW-02 7.24 6.86 Yes 

212 1 66.8 1 73.2 1 0 1 PI-12-01(35)/PAI-lo-SDW-01 NA NA Yes 
I 3/c) &IL ’ I ‘Q ’ 47 ._._ I 0 1 PI-l 7-n7/~Fi)/PAI-1O-SDW-02 . . .- -- -- 0.676 6.95 Yes 

212 I 
3;; 

I 719 , .w 1 n 
0 

I PI-1 7Jl7/RF . . m-.,-v \ J)/PAl-lo-SDW-02 52.3 2.28 Yes 
I LIL O.L I 12.7 PI-1 2-02(36)/PAI-lo-SDW-0: ’ - - 

cI,n LIL i .+~.e-, -1 IO0 a 189 0 PI-I 2-02( 36)/PAI-lo-SDW-02 1 
212 122nnn +2n .,.‘.I rn ,“7000 --- --. --- 0 

- 
PI-I?-02(36)/PAI-IO-SDW-02 .- - NA NA Yes 

212 589 2nxl --- I n 

0 
I PI-17-r . . .- 32(36)/PAI-lo-SDW-02 30.2 97.0 Yes 

^ I^ 
z/z 

^^_ 
2Y/ 

1 1480 PI-l 2-02(36)/PAI-IO-SDW-02 NA NA Yes 

NA Yes 
t (35)/PAI-IO-SDW-01 0.733 1.64 Yes 

I - --(36)/PAI-lo-SDW-02 NA NA Yes 

I 212 1 751 1 1520 I 0 1 PI-1 2-02(36)/PAI-lo-SDW-02 ’ 

I 212 9580 12PZ.I ’ ? ’ l-t* AC. . ..-...-.a\,-.. 1,. es”...a ..A I L.. I . . . I __ . . ._. 
212 3.3 9.4 0 PI-1 2-L 
212 40.6 49.7 0 PI-12-02 

2 1 . NA I NA I Yes 

18.7 1 26.2 1 Yes 

1 5.47 1 Yes I 

124 1 12.3 1 Yes I 

NA = Ecological screening value not available. 
Bis(2ethylhexyl)phthalate was used as a surrogate for other phthalates. 



TABLE 7-6 

SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
SURFACE SOIL 

SITE 12/SWMU 10 - JERICHO ISLAFjD DiSPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 1 OF 2 

1 Frequency 1 Range of 1 I EPA Reaion IV 1 Maximum 1 Selected 
Rat-me of _ 

I Anaiyte I of L- 

-- - ---v- 

’ Detection -----a- -- Location of Maximum Screening Hazard as COPC 

I 1 Non-Detects Detection 1 Min 1 Max Vaitie Quotient (Yes/No?) 

Volatile Organic Compounds (uglkg) 
2-Hexanone I 1116 1 8.5 1 8.5 5.4 - 680 PALIO-SS-09-01 NA NA. Yes 

* NA Yes 4-Methyl-2-pentanone 6/l 6 1 3.8 1 26 5.6 - 680 PAI-IO-SS-09-01 NA 

4115 23 ’ 350 II-660 PAI-1 0-SS-1 I-01 NA NA Yes 

Bon disuifide 1116 6 
6 3.3 - 410 PAI-I 0-SS-01 A (1995) NA NA Yes 

bon tetrachioride 1116 6 
^^ .*,. PAI-lo-SS-OIA (1995) 1 ,ooo,ooo 6.00E-06 No 

lorm 2116 1.8 
7.50 Yes I.3 .J..J--1” PAi-1 0-SS-1 l-01 1.0 

17 3.3 - 410 PALlo-SS-1 I-01 NA .NA * Yes 
,ane 

achioroethene 
1 3.3 - 410 PAI-I O-S-01 A 10 0.10 No 

Toigene 3.9 1 3.3-410 =Ai-IO-SS-15-01 A 50 0.08 No 
I 

- 

Carl: F Carl: 

Semivoiatiif z Organic Compounds (uglkg) 

Acenapntnene 
Acenaphthylene 
Anthracene 

II IV 
1116 375 
1116 24 ~4 1 atu-~tuu , I 

-SS-OIA (-1995) I 10oa 1.30 1 Yes I !nzo( b)fluoranthene 3116 33 130 340 - 460 PI 
Benzo(g,h,i)peryiene 2116 50 55 340 - 460 PI 

Bento(k)fluoranthene 2116 34 110 340 - 46C 
Bis(2-ethyihexyi)phthaiate 9116 30 480 340 - 440 

I 
Chrysene 3116 1 47 1 160 

I - _ 

NA 
lOOa 

I NA I Yes 

1 1.60 1 Yes 1 340 - 460 PAL 
’ 340 - 460 PAi-1 0-SS-01 A (1995) looa 0.34 No 

,-. 41-l 0-SS-01 A (1995) 200,000 0.009 No 
1 340 -460 PAI-I 0-SS-08-01 100 2.80 Yes 

350 - 460 PAI-IO-SS-12-Ol-AVG 10ob 2.20 Yes 
350 - 460 PAI-IO-SS-08-01 1ooa 0.69 No 
350 - 460 PAi-1 0-SS-12-Ol-AVG 100 14.35 Yes 

Al-l c I-SS-12-0%AVG I 2 I 120 I Yes 
I 

140 1 340-460 I PAi-1 0-SS-08, -01 100 1 1.40 1 Yes I 
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TABLE 7-6 

SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
SURFACE SOIL 

SITE 121SWMU 10 - JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 2 OF 2 

Frequency Range of 
~ Anaiyte of 

- 
Detection 

p-,.3 *F .\a..yr “I I EPA Region IV 

Detection ..?-- I ..- Non-Detects Location of Maximum Screening 
Mill Max 

I I . . . 
value 

Pyrene 4/16 24 239 340 - 460 PAI-I 0-SS-08-01 100 
Total PAHs 5116 782 2992 761-1021 PAI-I 0-SS-12-01 -AVG 1000 
pesticid&DC!ne lmmllm\ 
4,4’-DDE I I, I” , -?d , -T.J , 4.-r-lt.d , rru- I”-oJ’,~-” I I L.D Me” ‘. 

tthoxychlor I 
- 

l/16 1 70 70 
i%rganiCS (mglkg) 

1 1 18-23 1 PAi-1 0-SS-13-01 I 100 _ _ ._ . 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 

Chromium 
Cobalt 
Copper 
iron 
Lead 
Manganese 
Mercury 
Nickel 
Selenium 
Vanadium 
Zinc 

I 16116 1 822 1 5370 1 0 I PAI-IO-SS-14-01 50 
)I 3.5 
\I In 

1116 8 8 0.48 -.2.5 PAI-IO-SS-14-C 
16116 0.24 50.8 0 PAL1 0-SS-14-C , 
12/16 7 76.4 2.7 - 5.9 PAI-IO-SS-14-01 AK5 
5116 0.08 ’ , 0.17 0.02 - 0.19 PAI-IO-SS-12-0%AVG 1.1 
2116 0.06 3.2 0.19 -0.26 PAI-IO-SS-14-01 1.6 
16116 I:8 18.1 0 PAI-I 0-SS-14-01 10C 
6116 0.455 6.6 0.33 - 0.82 PAI-I O-F&l 4-01 20 
8116 0.72 189 0.27 - 1 . PAI-IO-SS-14-01 40 
16/16 485 99700 0 PAI-lo-SS-14-01, 200 
16116 4.4 1100 0 PAi- 0-SS-14-01 50 
IO/16 10.6 522 3.9 - 9.7 PAI-IO-SS-14-01 100 
II/l6 0.02 0.89 0.02 - 0.09 PAI-IO-SS-14-01 0.1 
16/16 0.61 26.5 0 PAI-IO-SS-14-01 30 
5116 0.09 0.12 0.07 -0.44 PAI-I 0-SS-08-01 0.81. 
16116 1.7 9.3 0 PAi-1 0-SS-14-01 2.0 
9116 4.75 1020 1.9-64 PAI-in-s!%1 A41 5n 

Maximum Selected 
Hazard as COPC 

17.2 1 Yes 
0.70 1 No 

Note: Samplernumber PAI-IO-SS-OIA was collected 12114195 and was originally designated as Pi-012-03(37). 
N/A = Ecological screening value (ESV) not available. 
a Benzo(a)pyrene was used as a surrogate for high molecular weight PAH compounds when an ESV was not available. 
b Naphthaiene was used as a surrogate for low molecular weight PAH compounds when an ESV was not available. 

0 C ESV for total chromium. Hexavaient chromium ndt detected. 

0’ 
0 

8 w 



TABLE 7-7 

SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
GROUNDWATER 

SITE IPlSWMU 10 - JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Range of I FPA Rc?r Selected 
Detection 

Range of 
Location of Maximum I 

_. . . ..-dion IV Maximum 
Screening Hazard as COPC .I-.- rc_L--L- 

Min 1 Max 
Non-uerecrs 

I Valuea - 1 Quotient 1 (Yes/No?) 1 
Volatile Organic Compounds @g/L) 
Acetont , I 

I 
Allfl NA Yes . ., .- I R R I 650 I 

~ L-Y’- I 
--- !i - 50 - -- I PAI-I 0-GW-t ._ -~.~ 18-01 1 NA I I 

Cart,- ..l:ra.lfAs I 7114 I n3 I 34 I I -in I PAI-ln-Gw-ln~n~ t NA NA .I Yes 

Analyte 
Frequency 

of 

Detection 

“l, UIJUIII”~ 
I 

I, I-r 
I I 

-7 
I 

I I” , ,.. .” -.. .“-“I * 

nfnrm All A 1 iii 1 A5 I-IO I PAI-IO-GW-04-n 815 I 0.01 1 No I 

oroethene 
I I, 17 , “.L , I 

1 l/14 1 0.4 1 1 ;-ii ml- I u-uvv-u4-U 

Arsenic 
Barium 
Pnrlmi, am 
“Q”lllt”lll 

f?hrnmis am “III”I,,,UIII 
Cabalt 

” I-T” LL I”” I , ., I” Y.. J3’“I 

14/14 0.775 35.9 0 PAI-IO-GW-02-01-F 36 0.997 No 
14114 36.4 366 0 PAI-lo-GW-14-01-F NA NA Yes 

I 
IAllA 
,-VI-r , 

-Ia a3 V._ 7 PAI-I n-GW-12-01 -F .,... .- - 1 9.3 0.99 No 
I I RllA V, . . I &5 t 23.2 I 6.4 - 32 t PAL10-C ..-v , --.- -.. _- - ;w-10-01 I 103 ~~ I 0.23 1. No I 
I a11 A I aa I 15.5 I ?I.? I mi-m-f2wm-n~ = I NA I NA I Yes I L \I, I-T I”.” . , . . .-, -1. -J-VI-f 

vvrrdr 2114 ;:; 8.1 ii PAI-lo-GW-06-01 2.9 2.79 . Yes . 
Iron 13113 2700 124000 0 PAI-1 O-GW-05-01 -F NA NA Yes 
Manganese 13/13 44.4 1530 0 PALlo-GW-06-01 NA NA Yes 
Nickel I 3114 4.05 10.5 4.4 PAI-I O-GW-08-01 8.3 1.27 Yes 
Selenium l/14 7.1 25.8 0.7 - 17.5 PAI- 0-GW-12-01 -F 71 0.36 No 
Thallium l/14 10 10 9- 18 PAI-lo-GW-06-01 21.3 0.47 No 
Vanadium 12114 2.7 14.2 2.6 PAI-I O-GW-09-01 NA NA, Yes 
Zinc 5114 5.9 82.8 7.9 - 19.5 PAI- O-GW-06-01 86 0.96 No 

” 
0 
0 N/A = Ecological screening value not available. 
8 a Average salinity of groundwater samples was 15.7 ppt. Thus, salt water ESVs were used. 



TABLE 7-8 

a 
8 
8 

RESULTS OF FOOD-CHAIN MODELING 
TERRESTRIAL RECEPTORS 

MAXIMUM CONCENTRATIONS 
SITE 12lSWMU IO -JERICHO ISLAND DISPOSAL AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 
PAGE 1 OF 2 

Ecological Contaminant 
of Potential Concern 

Shrew Mouse Robin Hawk Fox Woodcock 

2-Methylnaphthalene 526E-02 5.26G03 2.64E-03 2.64E-04 3.13E-03 3.13E-04 1.33E-04 1.33E-05 3.16E-03 3.16E-04 585E-03 5.65E-04 
Acenaphthene 1.45E-01 7.26E-02 I .73E-03 8.65E-04 1.1 OE-02 l.lOE-03 1 .OOE-03 1 .OOE-04 l.O5E-02 5.25E-03 2.34E-02 2.34E-03 ,‘, 
Acenaphthylene 3.94E-02 1.97E-02 2.13E:03 l.O6E-03 3.05E-03 3.05E-04 1.29E-04 1.29E-05 2.37E-03 l.l8E-03 ,5.70E-03 5.70E-04,” 
Benzo(a)anthracene 1.3lE-02 1.3.lE-03 l.O3E-03 l.O3E-04 7.87E-04 7.87E-05 l.l5E-05 l.l5E-06 6.92E-04 6.92E-05 !.36E-03 1.36E-04$ 
Benzo(a)pyrene 1.4lE-02 1.4lE-03 8.84E-04 8.84E-05 8.38E-04 8.38E-05 2.70E-05 2.70E-06 8.06E-04 8.06E-05 1.52E-03 1,52&l)~@ 

Benzo(b)ftuoranthene 1.49E-02 1.49E-03 9.58E-04 9.58EL05 8.90E-04 8.90E-05 2.73E-05 2.73E-06 8.49E-04 ’ 8.49E-05 1.61E-03 l.SlE-04% 
Benzo(k)ftuoranthene l.l8E-02 l.l8E-03 8.11E-04 8.11E-05 7.07E-04 7.07E-05 1.83E-05 1.83E-06 6.59E-04 6.59E-05 1.26E-03 1.26E-04%~ 
Bis(2ethylhexyl)phthalate 1.62E-02 1.62E-03 3.81E-04 3.8lE-05 1.64E-01 1.64E-02 7.18E-03 7.18E-04 6.39E-04 6.39E-05 .3.35E-01 3.35EwOsz’f 

Chrysene 1.59E-02 1.59E-03 l.l8E-03 l.l8E-04 9.50E-04 9.50E-05 1.84E-05 1.84E-06 8.56E-04 8.56Ei-05 1.66E-03 1.66&04?% 

Fluoranthene 2.49E-02 2.49E-03 2.06E-03 2.06E-04 1.49E-03 1.49E-04 1.46E-05 1.46E-06 1.28E-03 1.28E-04 .2.54E-O3 2.54304”‘~ 

Fluorene 2.32E-02 l.l6E-02 1.25E-03 6.24E-04 1.79E-03 1.79E-04 7.60E-05 7.60E-06 1.39E-03 6.95E-04 3.35E-03 3.35E-04 
Indeno( 1,2,3cd)pyrene 8.66E-03 8.66E-04 5.09E-04 5.09E-05 5.16E-04 5.16&05 1.90E-05 1.90E-06 5.07E-04 5,07E-05 950E-04 9.50E-05 
Naphthalene 1.48E-01 7.41E-02 8.14E-03 4.07E-03 1.14E-02 l.l4E-03 4.72E-04 4.72E-05 8.84E-03 4.42E-03 2.14E-02 2.14E-03 
Pentachlorophenol 6.19E-01 6.19G02 6.36E-03 6.36E-04 NA NA NA NA 1.67E-01 1.67E-02 NA‘ NA 
Phenanthrene 1 .Ol E-02 5.04E-03 7.94E-04 3.97E-04 7.85E-04 7.85E-05 l.l2E-05 l.l2E-06 5.3OE-04 2.65E-04 1.35E-03 1.35E-04 
Pyrene 2.08E-02 2.08E-03 1.70E-03 1.70E-04 1.25E-03 1.25E-04 1.39E-05 1.39E-06 1 .OBE-03 l.O8E-04 2.13E-03 2.13E-04 
Pesticides/PCBs 

4,4’-DDE 1 5.35E-02 1 l.O7E-02 1 4.44E-04 1 8.89E-05 1 8.96E+OO 1 8.96E-01 I 3.44E+ofJ I 3.44E-Of I 1.51~~02 I 3.03~03 I 1.92E+91 1 $.92E+68 

Methoxychlor 1 6.78E-03 1 3.39E-03 1 1.59E-04 1 7.95E-05 1 NA 1 NA 1 NA 1 NA 1 6.87E-05 1 3.43E-05 1 NA 1 NA 
Metals and Inorgahcs 
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TABLE 7-9 

RESULTS OF FOOD-CHAIN MODELING 
TERRESTRIAL RECEPTORS 
MEAN CONCENTRATIONS 

SITE 12lSWMU 10 -JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGElOF2 

Ecological Contaminant of 
Shrew 

Potential Concern NOAEL LOAEL 

HQ HQ 

Semivolatile Oraanic Comoounds 

Mouse Robin 

NOAEL LOAEL NOAEL LOAEL 

HO HQ HQ HQ 

Hawk 

NOAEL LOAEL 

HQ HQ 

Fox Woodcock 

NOAEL LOAEL NOAEL LOAEL 

HQ HQ "Q-m HQ 

So ~~ 

2-Methylnaphthalene 1 2.78E-02 1 2.78E-03 1 ISOE-03 1 1.50E-04 1 1.65E-03 1 1.65E-04 1 3.73E-05 1 3.73E-06 1 1.26E-03 1 1.26E-04 1 3.09E-03 1 3,OgE-04 

Acenaphthene 1 2.05E-02 1 1.02E-02 1 l.l2E-d3 1 5.62E-04 1 1.58E-03 1 1.58E-04 1 3.48E-05 1 3.46~~06 1 9.3lE-04 1 4.66E-04 1 2.95E-03 1 2,95E-04 

Acenaphthylene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

1 2.13E-02 1 l.O7E-02 1 l..15E-03 1 575E-04 1 1.65G03 1 1.65E-04 1 3.72E-05 1 3.72E-06 1 9.67E-04 1 4.83E-04 1 3.08E-03 3.08E-04 
1.58E-02 1.58E-03 1.24E-03 1.24E-04 9.47G04 9.47E-05 8.79E-06 8.79E-07 7.70E-04 7.70E-05 1.64E-03 1.64E-04 
196E-02 1 .afiE-03 1.23E-03 1.23E-04 1.17E-03 l.l7E-04 2.06E-05 2.06E-06 9.11E-04 9.ilE-05 2.12E-03 2.12E-04 
1.97E-02 1.97E-03 1.27E-03 1.27E-04 l.l8E-03 1.18E-04 1.99E-05 1.99E-06 9.21E-04 9.21G05 2.13E-03 2.13E-04 

Benzo(k)ftuoranthene ‘1 1.90E-02 1 1.90E-03 1 1.30E-03 1 1.30E-04 1 1.14E-03 1 l.l4E-04 1 1.67E-05 1 I.67806 9.OlE-04 9.01E-05 2,03E-03 

Bis(2-ethvlhexvhohthalate 1 1 

1 

1 1 

1 1 

1.62E-02 1.62E-03 38lE-04 3.81E-05 1 184E-01 1 1 64E-02 1 7 18F-03 I 7 IRF.n4 I f-i’; 
1 2.03E-04 1 

. _ _,. 
Chrysene 

Fluoranthene 
I 

. ,.J9E-04 6.39E-05 3.35E-01 3.35E-02 
1 1.70E-02 1.70E-03 1 1.26E-03 1.26E-04 l.OlE-03 1 .Ol E-04 l.l7E-05 l.l7E-06 8.16E-04 8.16E-05 1.78E-63 1.78E-04 
1 1.60E-02 1.60E-03 1 1.32E-03 1.32E-04 9.59E-04 9.59E-05 6.66E-06 6.66E-07 7.88E-04 7.88E-05 1.63E-03 1.63E-04 

Fluorene 1 2.32E-02 1 l.l6E-02 1 1.25E-03 1 6.24E-04 1 1.79E-03 1 1.79E-04 1 7.6OE-05 1 7.6OE-06 1 1.39E-03 1 6.95E-rj4 1 3,35E-03 1 3.35E-04 

Indeno( 1,2,3cd)pyrene 2.12E-02 2.12D03 1.24E-03 1.24E-04 1.26E-03 1.26E-04 2.52E-05 2.52E-06 9.75E-04 9.75G05 2.33E-03 2.33E-04 
Naphthalene 2.78E-02 1.39E-02 1.53E-03 7.63E-04 2.15E-03 2.15E-04 4.72E-05 4.72E-06 1.26E-03 6.32E-04 4.00E-03 4.00E-04 
Pentachlorophenol 6.19E-01 6.19E-02 6.36E-03 6.36E-04 NA NA NA NA I .67E-01 1.67E-02 NA NA 

5.13E-04 l.OlE-03 l.OlE~04 9.24E-06 9.24E-07 6.34G04 3.17E-04 1.75E-03 1.75E-04 Phenanthrene 

Pvrene 

1 1.30E-02 1 6.51E-03 1 l.O3E-03 

i 1.49E-02 1 1.49E-03 I 1.22E-03 1 1.22E-04 I 8.97E-04 I 8.97E-05 I 6.84&06 I 6 RdF-r-l7 I 7 34F.nd I 7 uF.c-6 I I r;?Fd-Vl I , F 
I ’ 

PesticideslPCBs 
I -.- .- -- I -.- ‘- -. I .‘- ‘- “. I *..,*- -- , . .YYb “V , ,.;3E-04 1 

4,4’-DDE 1 5.49E-03 1 l.lOE-03 1 4.56E-05 1 Q.llE-06 1 Q.l9E-01 1 Q.lQE-02 1 1.77E-01 1 1.77E-02 1 7.Q2E-04 1 1,58E-04 4,97E+68 

1 1 1 1 

1 

1 

1 1.97E-01 

IQE-04 3.04E-05 1.52E-05 NA NA’ NA 1 NA 1 1.31E-05 1 6.57E-06 1 NA 1 NA \Methoxychlor 1 1.30E-03 1 6.4 
I 

Metals and lnoraanics 



TABLE 7-9 

RESULTS OF FOOD-CHAIN MODELING 
TERRESTRIAL RECEPTORS 

MEAN CONCENTRATIONS 
SITE 12lSWMU 10 -JERICHO ISLAND DISPOSAL AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 
PAGE 2 OF 2 

Shrew Mouse I Robin I Hawk I FOX I Woodcock I 
Ecological Contaminant of 

NOAEL LOAEL 
..^._. . ,-..-* ..-.r. I ..I,-. .IAlF. ,-art Llr\bl-I 

Potential Concern 
HQ HQ HC,l I HU 1 I-U 1 

Chromium Itotal) 2.11E-01 2.11E-02 7.55b03 1 7.55&04 1 3.98E-01 i 7.97E-02 

N”AtL L”HCL lY”ttCL LOAEL NOAEL LOAEL 
““p_” 1 “:k”’ 1 ““?- 1 ‘;iL Hi ,,Q ,,Q ,,Q HQ ,,Q 

l.O3E-02 2.06E-Q3 8.88E-03 8.88E-04 7.9lE-01 1.58E-01 \.... , 

Copper 

Iron 

Leari 

Manganese 

Mercury 

Nickel 

Selenium ’ 

Vanadium 

4.0: 

1.64E+Ol 1 1.6 

Z.ZOE+OO 1 2.20E-01 I 1.5 

i4E+OO 4.5lE+Ol 4.51E+OO 4.83E+Ol 4.83E+OO 4.63E+OO 4.63E-01 1.21E+Ol 1.2lE+OO 8.62E+OO 8.62E-01 

. 8E-01 1.58E-02 l.O4E+Oi 1.04E+OO 1.74E-02 1.74G03 4.16E-02 4.16E-03 1.83E+Ol 1.83E+OO 

1 8.24E-02 1 2.55E-02 1.44E-02 4.46E-03 6.0lE-03 6.01 E-04 7.73E-06 7.73&07 3.06E-03 9.48E-04 7:94E-03 7.94E-04 

1 5.91E+OO 1 3.54E+OO l.O9E+OO .6.54E-01 1.29E+Ol 1.29E+OO 1.80E-02 1.8OE-03 3.29E-02 1!97E-02 1.74E+Ol 1.74woo 

1 4.36E-02 1 2.’ I8E-02 7.00E-04 3.50E-04 1.34E-02 9.69G03 6.14E-04 4.44E-04 1.74E-03 8.69E-04 2.80E-02 2.03G02 

1 2.83E-01 1 1.72E-01 8.74E-02 5.29E-02 l:s6E-01 8.30E-02 1.58E-02 7.9lE-03 4.1lE-02 2.49E-02 1.76E-01 8.80E-02 

1 2.18E+OO 1 2.18E-01 1.26E-01 1.26E-02 2.29E-02 2.29E-03 l.l3E-04 l.l3E-05 9.21 E-02 9.2lE-03 4.24E-02 4.24E-03 

4.75E-02 2.38E-02 6.22E+OO 6.89E-01 2.05E+OO 2.27E-01 2.33E-01 l.l6E-01 l.l4E+Ol 1.26E+OO IZinc 1 8.16E-01 1 4.08E-01 1 

NA = NOAEULOAEL not available. 
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RESULTS OF FOOD-CHAIN MODELING 
AQUATIC RECEPTORS 

MAXIMUM CONCENTRATION OF SAMPLES COLLECTED IN 1998 AND 1999 
SITE 12ISWMU 10 - JERICHO ISLAND DISPOSAL AREA 

MCRD PARIS ISLAND, SOUTH CAROLINA 
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I 

I 
I . . . . 

Mink 
I 
I Heron 

I 

Ecological Contaminant of 8 I Mummichog 
I 
I Red Drum 

LC^” ’ 

Osprey 

NOAEL JAtL 
..-.-* 
NUAtL 

. -.-. 
LUAtL 

..-_-. 
Potential Concern NUAtL LUA~L NOAEL LOAEL NOAEL LOAEL 

I t l-in . a- l HQ HQ HQ HQ HQ , HQ HQ HQ HQ 

Semivolatile Organic Compounds . 

Acenaphthene 1.35G02 6.75E-03 1.43E-03 1.43E-04 2.40E-02 2.40E-03 5.49E-03 5.49E-04 5.00E-04 

Benzo(a)anthracene 

5.00E-05 .,, 

2.63E-03 2.63E-04 2.14E-04 2.14E-05 3.60E-03 3.60E-04 8.23E-04 8.23E-05 7.50E-05 7.50E-06 

Benzo(a)pyrene 5.56E-03 5.56E-04 4.52E-04 4.52E-05 7.60E-03 7.60E-04 1.74E-03 1.74E-04 1.58ELO4 

Benzo(b)fluoranthene’ 1.76E-02 

1.58E-05 j$. 

1.76E-03 1.43E-03 1.43E-04 2.40E-02 2.40E-03 5.49E-03 5.49E-04 5.OOE-04 
pl’.:‘. 

Benxo(k)fluoranthene 2.63E-03 2.63E-04 

5.00E-05 ‘<I 

2.14E-04 2.14E-05 3.60E-03 3.60E-04 8.23E-04 8.23Er05 7.50E-05 

Bis(2-ethylhexyl)phthalate l.O9E-02 NA NA 

7.5&-06 .;j 

l.O9E-03 1.64E-01 1.64E-02 NA NA 5.75E-02 5.75E-93 ;; 

Chrysene 6.44E-03 6.44E-04 5.23E-04 5.23E-05 8.80E-03 
j I 

8.80E-04 2.01 E-03 2.01E-04 1.83E-04 1.83E-05 ‘i-. 

Fluoranthene 1.35E-02 1.35E-03 l.O9E-03 l.O9E-04 1.84E-02 1.84E-03 4.21E-03 4.21E-04 3.83E-04 3.83E-05 5 

Indeno(l.2.3-cd)pyrene 3.80E-03 3.89E-04 3.09E-04 3.09E-05 5.20E-03 5.20E-04 l.l9E-03 l.l9E-04 l.O8E-04 
i’p 

l.O8E-05 :>,. 

Pentachlorophenol 3.40E-01 3.40E-02 NA NA NA NA NA NA NA’ NA 
Pyrene 1.30E-02 1.30E-03 l.O6E-03 l.O6E-04 1.78E-02 1.78E-03 4.07E-03 4.07E-04 3.71E-04 3.71E-05 

PesticideslPCBs 

4,4’-DDT 8.14E-02 1.23E-02 1.61E+ol 1.61 E+OO NA NA NA NA 5.66E+OO 5.66E-01 

Alpha-chlordane 5.45E-03 2.72E-03 l.lOE-02 2.19E-03 NA NA NA NA 3.84E-03 7.69E-04 

Gamma-chlordane 2.99E-03 1.50E-03 5.96E-03 l.l9E-03 NA NA NA NA 2.09E-03 4.17E-04 

Methoxychlor 1.36E-01 8.81 E-02 NA NA NA NA NA NA NA NA 

lnorganics 



. 

TABLE 7-l 0 

RESULTS OF FOOD-CHAIN MODELING 
AQUATIC RECEPTORS 

MAXIMUM CONCENTRATION OF SAMPLES COLLECTED IN 1998 AND 1999 
SITE 12lSWMU 10 - JERICHO ISLAND. DISPOSAL AREA 

MCRD PARIS ISLAND, SOUTH CAROLINA 
PAGE 2 OF 2 

Ecological Contaminant of 
Potential Concern 

Mink 

LOAEL 

Heron Mummichog Red Drum Osprey 

NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 
.- .^ . .^ . ., 

Manganese 1 5.25E-01 1 1.63t 

NA = NOAEULOAEL not available. 
- 



TABLE 7-l 1 

RESULTS OF FOOD-CHAIN MODELING 
AQUATIC RECEPTORS 

MEAN CONCENTRATIONS OF SAMPLES COLLECTED IN 1998 AND 1999 
SITE 121SWMU 10 - JERICHO ISLAND DISPOSAL AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 
PAGE 1 OF 2 

Mink I Heron I Mummichog -I- Red Drum 

NQAEL 1 1 1 1 1 1 
- I Osprey 

LOAEL NOAEL LOAEL NOAEL LOAEL NQAEL LOAEL NOAEL LOAEL 
.- 

1 

I I HQ 1 HQ I HQ I HQ I HQ 1 HQ 1 HP 1 HQ 1 HQ Semivolatile Organic Compounds 1 HQ 1 

tcenaphthene 1 8.02E03 1 4.01E-03 1 8.48E-04 1 8.48E-05 1 1.43E-02 1 1.43E-03 1 3.26E-03 1 3.26E-04 1 2.97E-04 1 2.97&05 1 

I Ecological Contaminant of 
Potential Concern 

i 
‘Benzo(a)anthracene l.O6E-03 l.O6E-04 8.61E-05 8.61E-06 1.45E-03 1.45&04 3.31E-04 3.31E-05 3.01 E-05 3.01E-06 
Benzo(a)pyrene 1.91E-03 1.9lE-04 1.55E-04 155E-05 2.61E-03 2.6lE-04 5.96E-04 5.96E-05 543E-05 5.43E-06 
Benzo(b)fkroranthene 2.64E-03 2.64E-04 2.14E-04 2.14E-05 3.60E-03 3.60E-04 8.24E-04 8.24E-05 750E-05 ’ 7.50E-06 
Benzo(k)fluoranthene 1.03E703 l.O3E-04 8.38E-05 8.38E-06 1.41E-03 1.41E-04 3.22E-04 3.22E-05 2.93E-05 2.93E-06 
Bis(S-ethylhexyl)phthalate 8.37E-03 8.37E-04 1.26E-01 1.26G02 NA NA NA NA r 4.40E-02 4.40E-03 
Chrysene 1.27E-03 1.27E-04 l.O3E-04 l.O3E-05 1.74E-03 1.74E-04 3.97E-04 3.97E-05 3.62E-05 3.62E-06 
Fluoranthene 2.50E-03 2.50E-04 2.03E-04 2.03E-05 3.41 E-03 3.41E-04 7.80E-04 7.80E-05 7.llE-05 7.11E-06 
Indeno(l,2,3cd)pyrene l.lOE-03 l.lOE-04 8.976-05 8.97E-06 1.51E-03 1.53E-04 3.45E-04 3.45E-05 3.14E-05 3.14E-06 
Pentachlorophenol 1.52E+OO 1.52E-01 NA NA NA NA NA NA NA NA 
Pyrene 1.7lE-03 1.71E-04 1.39E-04 1.39E-05 2.33E-03 2.33E-04 5.33E-04 5.33E-05 4.86E-05 
PesticideslPCBs (mglkg) 

4.86E-06 

4,4’-DDT 

Alpha-chlordane 

1 7.95E-03 1 1.59E-03 1 2.09E+OO 1 2.09E-01 1 NA 1 NA 1 7.32E-02 
1 1.44E-03 1 7.19E-04 1 2.90E-03 1 5.80E-04 1 

NA 1 NA 1 7.32E-01. 1 
NA I NA 1 NA 1 NA 1 l.O2E-03 1 2.03E-04 

‘8E-05 Gamma-chlordane 1 7.01E-04 1 3.51E-04 1 1.40E-03 1 2.79E-04 1 NA 1 NA NA NA 4.89E-04 9.7 

i-02 1 6.29E-03 1 

1 1 1 1 

NA I NA I NA 1 NA 1 NA 1 Methoxychlor 

lnorganics (mglkg) 

Antimony 

1 1.26E NA 1 NA 1 NA 

Arsenic 1 8.12E+OO 

Barium ’ 
Beryllium 
Cadmium 

5.23E-01 1 
1.35E-01 
5.12E-02 I 

)I NA NA NA NA 1 
1 8.12E-01 

NA 1 NA 1 
3.57E-01 l.l9E-01 4.73E-01 

5.231 
3.93E-02 I 1.58E-01 1 1.31E-02 1 3.97E.01 

f-02 l.lOE-01 5.48E-02 NA NA 
1.35E-02 NA NA NA NA 1 
c A,..- ,.a n .-.-I- ,-.m ,T A,.#- ^^ .._ . . 

1 1.32E-01 1 

I NA NA 1.22E-01 6.10E-02 
NA NA NA NA 
NA NA 3.38E-02 2.45E-03 

1.83E+Ol 2.71 E+OO 3.42E+OO 684E-03 
NA NA . 4.62E-01 4.62B02 

IChromium Itotal) I -miK+m 
(Cobalt 1 4.83E-01 1 

il.UJC-UL 

3.07E+OO 
4.14E-01 

NA 

3E+00 

NA 
Copper 

Iron 
Lead 

1.83E-01 1.4lE-01 3.90E-02 2.97E-02 NA NA NA NA 4.35E-02 3.31E-02 
4.93EW 4.93E+OO 2.12E+Ol 2.12E+OO NA NA NA NA 2.38E+Ol 2.38E+OO 
6.21E-01 6.21 E-02 3.77E+OO 3.77E-01 NA NA NA NA 4.20E+OO 4.20E-01 
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RESULTS OF FOOD-CHAIN MODELING 
AQUATIC RECEPTORS 

MEAN CONCENTRATIONS OF SAMPLES COLLECTED IN 1998 AND 1999 
SITE 12lSWMU 10 - JERICHO ISLAND DISPOSAL AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 
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Ecological Contaminant of 
Potential Concern 

Mink 
LOAEL NOAEL 

f 

HO HQ 

Manganese 

Mercury 

INickel 

IZinc 1 4.21E-02 1 2. 

NA = NOAEULOAEL not available. 

. 



7 
0 
8 
8 

TABLE.74 2 

RESULTS OF FOOD-CHAIN MODELING 
AQUATIC RECEPTORS 

MAXIMUM CONCENTRATIONS - 1995 SAMPLES 
SITE 12lSWMU 10 - JERICHO ISLAND DISPOSAL AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Ecological Contaminant of Potential 
Mink 

Cnncem NOAEL 1 LOAEL NQAEL 1 LOAEL i NOAEL 1 LOAEL 1 NOAE 

Heron ! Mummichog I R 

- -. - -. . 
I HQ 1 HO HQ HQ HQ HQ --___- -.F - . , ,- HQ HQ ..-.-..?- I I HQ 

‘5 
HQ 

E-01 I 2.48E-02 I 3.73E+00 I 3.73E-01 I NA 1 NA i NA 1 NA I I1IPa.mB I 4 -a.sCt-lA 1 

Pemwolanle urganic bompouna! 
ms(2-ethylhexyl)phthalate 2.48 
DI-n -octyl phthalate 

I _. . . _. . . ., . ..n 
3.14E-02 1 

1 m.“IL-“Y 1.91C‘“I 
3.14E-03 I 3.36E-01 I 3.36E-02 1 NA i NA 1 NA 1 MA* 1 

phthalate biethyl 
I 

. . . . . . . ., . ’ ‘6E-01 I. II 
2.871i E-06 1 NA I 

l.l8E-02 
NA I NA I NA I NA 1 NA 1 . . . NA . . . . I I 

PesticdZ7l%B S 
I .VA NA 

I I 
2.9dE+02 1 2.90E+Ol 1 l.OlE+& 1 

----- -- I I t i 
l..OlE+Ol 1 iii 1 ii I ;;b: I ;., . 

E-01 2.48E-02 I 5.94E-02 I 5.94E-03 I NA I NA NA I NA : 

1 2.18E+OO 1 4.36E-01 1 5.87E+O2 1 5.87E+O: 1 I NA I NA I NA I NA 1 2.0 
1 3.54E-02 I 7:07E-03 I 9.30E+OO I 9.30E-01 I 

I -.-SE+02 2.05E+Ol. 
NA 1 

, 
NA 1 MA 1 YA .I 3.26E+OO 3.26E-01 

J Yi4E+Ol 3.54E+OO 
1 nnr nn 

Aroclor-I 254 

I 1.77E-01 I 1.77E-02 I 4.09E-03 I 1.021 
. . -. . . 

=-03 1 _--- NA 1 NA 1 NA 1 NA l.rlor-vo 1 i).aJc-“‘) 

1.33E+O3 i 1.33E+02 1 2.0lE+Ol 1 2.01E+OO 1 NA 1 NA 
to I 

NA 1 NA 1 
NA I 

1 2.24~~~ I 9 mctin I 

NA I NA I NA I NA I NA I f 
r- -v I &.6-m&T”V 

. . . . . . . , .JA 
1 8.68E+Ol 

NA 
8.68E+OO 3.81 E+OO I .68E+OO 1.40E-01 1.27E+OO 1 5.05E+OO 1 4.20E-01 4.25E+OO 1.42E+OO 

6E+oo 3.16E-01 6.64E-01 3.31F-01 I - -. NA I 1 3.1 . . . , NA NA NA 7.40E-01 
1 l.O3E+OO 

3.69E-01 
l.O3E-01 6.12E-01 E-02 I NA 1 4.43L -- , NA NA NA 6.82E-01 

1 7 !MF+tMl 
__ , 4.94E-02 

7 9RF-nl 7 7!iF+nl A AaFutn I ? C~EU? I c IILC~M 4 afielfi- 1 nac.nr . r~r . ..* - -- _ __ 

Arsenic 
tl arium 
Caumium 
Chromrum 

Corwer 
..- 

1 9.1 
I 4.28E-01 I NA 4.26E+OO 

t- 1.96E 
NA NA . I NA 1 ““E+OO 4.77E-01 

IE+OO 1.67E+OO 
c .dC>ra” 

_--- . ., , 

1 5.79E+02 5.79E i+o1 NA 
6E+OO I 4.89E+02 

0.~1PETu I 
4.89E 1+01 NA L .r 1 

:+oo I l.l5E+OO 1 2.86E-01 1 2.86E-02 
5.45E?O2 1 5.45E+Ol 

NA NA NA NA 2 IoF-n1 I 

GE -01 1 2.12E-01 1 1.53E-01 
‘.lQE-02 , u. ,wLmv, I ., 

NA NA NA NA I z! ?f-iFJll I 1 -.““- “I 
OE-01 1 5.66E-01 I 

NA , NA , NA ..7lE-01 
7 ARF-01 I NA I 

7E-02 I 
I I 6.3lE-01 3 Ir;FJ-ll 

NP MA 1 NA f MA NA NA 
8.28E-01 8.28E-02 
2.20E+Ol 2.44E+OO 

_ - - - - - . . ., . 

7.43E:Of 
NA NA ..,\ 8.n ,m 

im 4.70E+Ol 1 4.70E+OO 7.43E-02 NA NA NA NA 
2.09E+OO 1 l.O5E+OO 1.98E+Ol 2.lQE+OO NA NA NA NA 

NA = NOAEULOAEL not available. 



TABLE 7-13 

RESULTS OF FOOD-CHAIN MODELING 
AQUATIC RECEPTORS 

MEAN CONCENTRATIONS - 1995 SAMPLES 
SITE 121SWMU 10 - JERICHO ISLAND DISPOSAL AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Heron Mummichog Red Drum Osprey 

Ecological Contaminant Of 
Mink 

NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 

Potential Concern 
HQ HO HQ HQ HQ HQ HQ HQ HQ HQ 

Semivolatile Organic Compounds 

Bis(2-ethythexyl)phthaiate 1.29E-01 1.29E-02 l.Q4E+OO 1.94E-01 NA NA NA NA 6.78E-01 6.78E-02 

2.1 IE-02 2.1 IE-03 2.26E-01 2.26E-02 NA NA NA NA 7.90E-02 .7.90E-03 
Di-n-octyl phthalate 

NA NA NA NA NA NA NA 
Diethyl phthalate 5.lOE-05 NA NA. 

PesticideslPCBs NA I .22B+O2 1.22E+Ol 
4,4’-DDE 1.29E+OO 2.58E-01’ 3.47E+02 3.47E+Ol NA NA NA 

3.54E-02. 7.07G03 9.30E+OO 9.30E-01 NA NA NA NA 3.26E+OO 3.26E-01 
4,4’-DDT 
Aroclor-1254 1.45E+02 I .45E+Ol 5.07E+Ol 5.07E+OO NA NA NA NA , 1.77E+Ol 1.77E+OO 

Dieldrir I 

,..,I 

,“,,,,~a-BHC 

lnorganics 
I a’“-:num 

ony 

Urn ,ic 

I -- -- 

1 5.23E. , 
1 7.61~~61 1 7.6lE-02 1 

1.2lE+03 1.2lE+O2 1 1.63E+Ol 1.83E+OO -1 NA 

1.1.2E+Ol 1.1 
7.88E+Ol 7.81 

-. .-- -- 

F.......r. I 618E+OO I 4.77E+OO 1 

Lead 
Manganese 

Nickel 
Selenium 
Silver 
\‘-nadium 

IC 

4.84E+Ol 
2.22E+OO 6.1 

3.53E-61 1.: 

1.13E 

1.41E-01 1.4lE-02 1 NA 

3.00E+Ol 3.8 

1.56E+OO 7.~ 

NA = NQAEULOAEL not available. 



TABLE 7-l 4 

RESULTS OF FOOD-CHAIN MODELING 
AQUATIC RECEPTORS, 

MAXIMUM - FILTERED SURFACE WATER CONCENTfiATlONS 
SITE 1YSWMU 10 - JERICHO ISLAND DISPOSAL AREA 

MC,RD PARRIS ISLAND, SOUTH CAROLINA 

Ecological Contaminant 
of Potential Concern 

Mink Heron Mummichog Red Drum Osprey 

NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 

HQ HQ HQ HQ HQ HQ HQ HQ HQ HQ 

Metal and lnorganics 

FMUITI 

Manganese 

Thallium 

Vanadium 

2.97E-01 2.97E-02 964E-03 4.81E-03 NA NA NA NA l.O2E-02 SlOE-03 

2.28E-01 7.06E-02 1.52E-02 1.52E-03 NA NA NA NA 1.69E-02 1.69E-03 

9.77E+Ol 9.77E+OO 1 ME+00 1.44E-01 NA NA NA NA 1.60E+00 1.60E-01 

l.lOE+Oi l.lOE+OO 7.99E-05 7.99E-06 NA NA NA NA 4.24E-06 4.24E-07 

NA = NOAEULOAEL not available. ’ 



TABLE 7-15 
z 
8 
0 
2. RESULTS OF FOOD-CHAIN MODELING 
-0 

AQUATIC RECEPTORS 
MEAN - FILTERED SURFACE WATER CONCENTRATIONS 

SITE 12/SWMU 10 - JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Ecological Contaminant of 
Potential Concern 

Metals and lnorganics 

Barium 

Manganese 
Thallium 

Vanadium 

Mink Heron Mummichog Red Drum Osprey 

NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 

HQ HQ HQ HQ HQ HQ HQ HQ HQ HQ 

6.93E-02 6.93E-03 4.67E-03 2.33E-03 NA NA NA NA 4.95E-03 2.47E-03 ’ 

1.23E-01 3.83E-02 9.53E-03 9.53E-04 NA NA NA NA i.O6E-02 : l.O6E-03 

2.73E+Ol 2.73E+OO 3.78E-01 3.78E-02 NA NA NA NA 4.20E-01 4.20E-02 

2.28E+OO 2.285-01 508E-05 5.08E-06 NA NA NA NA 2.69E-06 2.69E-07 
. 

NA = NQAELlLOAEL not available.’ NA = NQAELlLOAEL not available.’ 



TABLE 7-16 

REVISION ’ 
OCTOBER 200’ 

PREDICTED FISH TISSUE CONCENTRATIONS BASED ON SEDIMENT DATA 
FROM 1998 AND 1999 

SITE 12lSWMU IO - JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Contaminant of Predicted Fish Tissue Concentrations (mglkg wet weight) 
Potential Concern 

(COPC) 
Mummichog Red Drum 

Maximuma Averageb Maximuma Averageb 

MERCURY NAC NAc - 0.90 0.32 

4,4’-DDT 0.2396 0.0310 0.0753 .0.0098 

Methoxychlor 2.6608 0.2458 0.8363 0.0773 

Alpha-chlordane 0.1244 0.0328 0.0391 0.0103 

Gamma-chlordane 0.0675 0.0158 0.021 0.0498 

a Fish tissue concentration based on maximum sediment concentration of COPC. 
b Fish tissue concentration based on average sediment concentration of COPC. 
C Mercury model was applicable only to the red drum. 

080001/P 
CT0 0053 
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TABLE 7-17 
. 

GUIDELINES FOR PROTECTION OF FISH AND PISCNOROUS RECEPTORS 
MERCURY 

SITE 126WMU 10 - JERICHO ISlAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA . 

Data Associzited With Effects 

Concentration Reference 
Species 

(ms&sl 
Endpoint/Effect 

I Q Al 1 NnFn nG-mtth IERED. 1998 - 

Fish 

Fathead minnow 

-. .-- , - - - 

1 .c) I LVLY yl”““wv (ERED, 1998 
2.75-10.9 No effect - survival 1 Jarvinen and Ankley, 1999 
0.8-10.9 No effect - growth 1 Jarvinen and Ankley, 1999 

1.31,4.76 Reduced growth 1 Jarvinen and Ankley, 1999 
2.84 No effect - reproduction IJarvinen and Ankley, 1999 

1 1.36 IReduced growth, 2”d generation (Jarvinen and Ankley, 1999 1 
.---a *-38: Jarvinen and 1 

I~...*...*rrr m*rl~bm I 16 1 NOED development, morphology l~~k~~; yz 
dqJcll ,=a= I I lFi”QRQ 

Winter flounder 

Rainbow trout 

Brook trout 

. -*“--I, .- 39 
29 LOED development, behavior ERED, 1998 
2 LOED physiology ERED, 1998 

0.14 NOED growth ERED, 1998 
2 LOED mortality ERED, 1998 

1 .s+? 2 No effect - survival Jarvinen and Ankley, 1999 
11 I .2, 12.2 1 Reduced-survjval (Jarvinen and Af;i;i ley, 1999 
2.28-8.63 No effect - growth Jarvinen and Ankley, 1999 

8.6-35 Reduced growth Jarvinen and Ankley, 1999 
5.0-35 No effect - survival ,Jarvinen and Ankley, 1999 

2.7 NQED development, mortality JERED, 1998 
fzn FRFn ICKSI 0.7 

7 
12.5 
10.9 
0.25 
0.25 

1 ^W 

LOED reproduction -. .--, . ..-- 
,LOED physiology ERED, 1998 
Reduced survival Jarvinen and Ankley, 1999 
No effect - survival, growth Jarvinen and Ankley, 1999 
NOED growth ERED, 1998 
LOED growth, development, ERED, 1998 
physiology F=Rcn ~QQFI 
LB--m ---1 

Nor-then 1 pike 

JValleye 

Yellow perch 

Goldfish 

,L’ \LY, 8 ““V 

Z.Y/ iwtu mortality 1 ERED, 1998 
0.135 NOEL y, “...a 8 , ERED, 1998 

7 Reduced survival 1 Jarvinen and Ankley, 1999 
RI Nn offer+ _ CI tnrival Llnrvinen and Ankley, 1999 

wvival (Jarvinen and Ankley, 1999 
I 6.5 ‘j IReduced survival I Jarvinen and Ankley, 1999 

I 
I’.” Yl,““. YY. .I.... ,“-. . 

I . 

I -i:i_ INoeffect - s . 
Y QJPP 

Blueaill 

generic 

generic I 3 

Fish concentration protective of 
piscivorous birds 

Eisler, 1987 

Fish concentration protective of Scheuhammer and Blancher, 
piscivorous birds 1994 
Fish concentration protective of 
piscivorous mammals 

Eisler, 1987 

Protection criterion for adult fish Weiner and Spry, 1996 

NOED - No observable effective dose. 
LOED - Lowest observable effective dose. 

- 

080001/P 7-76 CT0 0053 
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TABLE 7-18 

GUIDELINES FOR PROTECTION OF FISH AND PISCIVOROUS RECEPTORS 
PESTICIDES 

SITE 12/SWMU 10 - JERICHO IsLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 1 OF 2 

Data Associated With Effects 

Fish Species 

4.4.-DDE 

Concentration 
(mglkg) 

-Endpoint/Effect 
Reference 

I 29.2 INKED mortality 1 ERED, i 998 
0.042 (No effect - survival i Jarvinen and Anklev. 1999 

Brook trout 

Lake trout 

1 .o-5.0 No effect - survival, growth Jarvinen and Ankley, 1999 
44.9 LOED behavior ERED, 1998 
1.09 LOED mortality ERED, 1998 
2.68 No effect - arowth Jarvinen and Anklev. 1999 

generic 

0.29 

0.2a 

Reduced survival 
Protection of sensitive wildlife 
soecies 

Jarvinen and Ankley, 1999 

Newell et al., 1987 

generic 

4,4’-DDT 
Golden ide 
Mosquitofish 
Atlantic salmon 
Spiny dogfish 

I 
Brook trout 

0.266 

‘95 
18.6 

3 
0.1 
3.9 

1 .92-25.6a 
0.009 
1 .o-5.0 

1 in 100 cancer risk level for 
piscivorous wildlife Newell et al., 1987 

NOED mortality ERED, 1998 
NOED mortality ERED, 1998 
NOED growth, metabolic rate ERED, 1998 
NOED mortality ERED, 1998 
LOED behavior ERED, 1998 
No effect-survival Jarvinen and Ankley, 1999 

,No effect-survival Jarvinen and Ankley, 1999 
INo effect-survival, growth Jarvinen and Ankley, 1999 

2.8-7.6a I.No effect-survival, growth 
1 .92-25.6a INo effect-survival 

IJarvinen and Ankley, 1999 
1 Jarvinen and Anklev. 1999 

Lake trout 
2 LOED offspring survival BRED, 1998 

2.93a Reduced survival Jarvinen and Ankley, 1999 

Rainbow trout 0.1 5-4.67a INo effect - survival Jarvinen and Ankley, 1999 
1 .27a 1 Reduced survival Jarvinen and Ankley, 1999 

I Fathccwi minnnw 
3.8 ILOED reproduc :tion ERED, 1998 

* W...“I.a r.... I..“.. 
4oa INo effect - survival Jarvinen and Ankley, 1999 

Blueaill I 4.2 ILOED behavior ERED. 1998 

I /wat NIL; 

‘menhaden I 24a I 
No effect - growth IJarvinen and Ankley, 1999 1 

080001 /P 7-77 CT0 0053 
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TABLE 7-I 8 
,~---L~ 

GUIDELINES FOR PROTECTION OF FISH AND PISCIVOROUS RECEPTORS 
PESTICIDES 

SITE 12lSWMU IO - JERICHO ISLAND DISPOSAL AREA 
MCRD ,PARRlS ISLAND, SOUTH CAROLINA 

PAGiE2OF2 
! 

Data Associated With Effects 
Concentration -Endpoint/Effect ,--,1--\ Fish Species 

I 

Reference 

~ survival 
I 

1 Jarvinen and Ankley, 1999 Reduced 
Protection ( If sensitive wildlifl e 
species 

No effect - survival, growth 
No effect - survival 
Non-carcinogenic piscivorous 
wildlife criterion 
1 in 100 cancer risk level for 
piscivorous wildlife 

Newell et al., 1987 

Jarvinen and Ankley, 1999 
Jarvinen and Ankley, 1999 , 

Newell et al., 1987 

Newell et al., 1987 

Green sunfish 

generic 

Alpha-BHC 
Rainbow trout 
GUPPY 

generic 

generic 

24” 

0.2a 

42b 
25 

O.lC 

051C 

Chlordane” 
Sheepshead 
minnow 
spot 
Pinfish 

r 
v 

generic 

1.38 
3.18 
0.01 
16.6 

0.37 

NOED mortality, reproduction ERED, 1998 
LOED mortality, reproduction ERED, 1998 
NOED mortality ERED, 1998 
LOED mortality ERED, 1998 
)rl-- --m*Z-A-~nic piscivorous 

Newell et al., 1987 
wwwe wwrwrl 
1 in 100 cancer risk level for 
piscivorous wildlife 

Newell et al., 1987 

Fish concentration protective of 

I- 
I generic 

ethoxychlor 
-:.A,.., trout 

M 
Rar IIJUW 

F7- 
LaL - JUI “I”clI vuI V ,, IyII and Ankley, 1999 

- 
1 Brook trout 

I 
I 

1.4 INOED - behavior ERED, 1998 
9E 

;:; 

hlrr sffekm4 - PI anriwal nr ,v(v FIIm,.I - uuI rlval vI growth Jarvinen and Ankley, 1999 

Striped mullet 
No effect - survival Jarvinen and Ankley, 1999 

1.64 Reduced survival Jarvinen and Ankley, 1999 
ml-----L---I 

ILOED - reproduction 
I 

I I 
JERED, I 998 
I 

I 0.128 INKED - mortality IERED, 1998 I 

0.3 

6.07 

piscivorous birds and mammals Eisler, 1990 
(based on human health criteria) 

I 

(No effect CI ~mA,el I Iswtrincm 

J3neepsneao I 2.6 I 

/4 
-. 

NOED - No observable effective dose. 
LOED - Lowest observable effective dose. 
a Total DDT. 
b Concentration in muscle tissue; all other concentrations are whole body. 
c Total BHC. 
d Total chlordane. 

_ 

--i 

080001/P 7-78 I CT0 0053 



TABLE 7-19 

COMPARISON OF SEDIMENT CHEMICALS OF POTENTIAL CONCERN (COPCs) TO VARIOUS GUIDELINES 
SITE 12lSWMU 10 - JERICHO ISLAND DISPOSAL AREA 

&lCRD PARRIS ISLAND, SOUTH CAROLINA 
PAGE 1 OF 2 

COPC 
1995 1998-1999 EPA 

Concentration Maximum Mean Region IV ER-M PEL PEC AET Ontario MOE Other 



TABLE 7-19 

COPC 

Chromium 

COMPARISON OF SEDIMENT CHEMICALS OF POTENTIAL CONCERN (COPCs) TO VARIOUS GUIDELINES 
SITE 12lSWMU 10 - JERICHO ISLAND DISPOSAL AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 
PAGE 2 OF 2 

IVY3 1159’1339 EPA 
Region IV ER-M PEL PEC AET Ontario MOE Other 

Concentration Maximum Mean ESV 

_... _.- 

Cobalt 8.2-22.7 
’ 

Copper 

Iron Lead 

Manganese 
Mercury 

168-489 113 390 1 I”, I IV 

122,000-307,000 43,100 11211.67 NA NA NA NA NA ’ On nnn’An 
589-291” 3l-e 77.57 30.2 218 112 396 400 

- 
LJ,- I-J30 

9n7 IA 
210 49.“-. 

f-x-3 NA NA NA 1081 260 4;~,,,,” I.- 
ND 0.35 0.07 i.- 13 n.71 Y 0.696 NA 0.41 0.212 NA , 

37.8-l 19 75 16.26 52.3 370 160 159 6Zh 26/l 10 NA 
10.3 2.196 NA NA NA NA 10 NA 50’ 

4CI.i 9.71 18.7 270 108 77.7 “Z-) NA ~ 
1 ru,uu”r,~“,000 NA 
L “II250 NA 

?ht,,fl NA 

Nickel 41.4-86.9 1060 63.1 15.9 1 5 il.6 42.8 38.5 llOd 16175 NA ~ 
I I 4n7 I IIGR 1 NA i 37 MA Nl “I &.,A NA 

ND 
NA 
ER-M 
PEL 
PEC 
AET 
MOE 
AET 
a 
b 

: 
e 

;i 

Not detected 
Not available 
Effects Range Medium (long et al., 1995). 
Problem Effects Level (FDEP, 1994). 
Probable Effects Concentration, Assessment and Remediation of Contaminanted Sediments Program (U.S. EPA, 1996d). 
Apparent Effects Threshold (Buchman, 1999). 
Ontario Ministry of the Environment: Lowest effect level/ Severe effect level (Jones et al., 1997). 
Apparent Effects Threshold (Buchman, 1999). 
Sediment Qualitiy Benchmark (U.S.EPA, 1996a) based on site specific brganiccarbon content of 2.49%. 
Sediment Quality Advisory Level (U.S.EPA, 1997c) based on site specific organic carbon content of 2.49%. 
Entry is lowest value among AET tests, bivalve and larval (max.). 
Entry is lowest value among AET tests, Echinoderm larvae. 
Entry is lowest value among AET tests, bivalve. 
ER-M of r total DDT. 
Value for total chlordane. 

i\ 

Entry is lowest value among AET levels, Neanthes bioassays. 
Open water disposal guideline, Ontario Ministry of the Environment (Giesy and Hoeke, 1990). 
Entry is lowest value among AET levels, Amphipod. 

) _I‘ 
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TABLE 7-20 

COMPARISON OF SURFACE SOIL CHEMICALS OF POTENTIAL CONCERN (COPCs) TO VARIOUS GUIDELINES 
SITE 12ISWMU 10 - JERICHO ISLAND DISPOSAL AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 
PAGElOF2 ‘, 

COPC 

ORNLa Beyer (1990) I Dutch (I 994) 
Lfi”Y:-..- Llsv., e,AL...,,-,r =-:I I I I 

I 
I.l~*l,,lU,I, 

I 
l”llSal I 

I 
EaluIWullll31 

I 
3Vll 

Microorganisms Phytotoxicity I 
“A” Value 

I 
“B” Value 

I 
Target 

I 
Intervention 

I 
I I I I t I’ I 

Volatile Organic Compounds (uglkg) 
J 

2-Hexanone 8.5 61.21 NA NA,! , NA NA NA NA 
4-Methyl-2-pentanone 26 63.1 NA NA NA NA NA NA 
Acetone 350 123 NA NA NA NA NA NA 
Carbon disulfide 6 36.5 NA NA NA NA NA NA 
Chloroform 7.5 . 36.8 . NA NA NA NA NA . NA 

IChloromethane I 17 1 37.5 1 
Semivolatile Organic Compounds (ug/kg) 
2-Methylnapthanlene I 385 1 2023.4 1 

NA I NA I NA I NA I NA I NA 
I I 

NA I NA I NA I NA I NA I NA I I --_ I ----- I I . -. . I . . . . I . ., , 
I 375 1 202.8 1 NA I NA I 

NA , NA , NA 
I I I NA I 

,: 

:i 

. . . 
I 140 1 168.4 1 NA I NA I NA I NA I lid I NA 1 

Acenaphthylene 
Benzofajanthracene ._ 
Benzo(a)pyrene 120 166.9 NA I 
Benzo(b)fluoranthene 130 171.8 NA r 
Benzo(k)fluoranthene 110 176.8 NA r 
Bis(2-ethylhexyl)phthalate 480. 141.3 NA r 
Chrysene 160 170.9 NA r 
Fluoranthene 280 179.7 NA r 
Fluorene 220 193.1 30 r 

_ . I . _. . I 

A I 100 I .-.. 
I 

1000 I . E 
iA 
A 

N/i NA 
NA NA 

A I NA I NA I 11 
A NA NA I- f 
A I 100 I looof--I ~1 
A NA’ 1 NA 

Naphthalene 1435 269.1 NA r 

Pentachlorophenol 240 380.6 NA r 

Phenanthrene 140 180.9 NA r 

Pyrene 230 165.5 NA r A I 100 I 10000 I r 
Pesticides/PCBs @g/kg) 

14$-DDE i 43 I 4.4 1 NA I NA I NA 1 NA 4000 
Metals and lnoraanic Compounds lmalkal 

I 

w Aluminum 5370 I- 3398.9 600 50 NA NA I NA’.I NA 
Antimony 8 I 1.4 NA 5 NA NA NA I NA 



TABLE 7-20 

COMPARlS0.N OF SURFACE SOIL CHEMICALS OF POTENTIAL CONCEkN (COPCs) TO VARIOUS GUIDELINES 
SITE 12lSWMU 10 - JERICHO ISLAND DISPOSAL AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

I I II ORNLa Beyer ($990) I- Dutch (1994 

COPC 

Arsenic 

Maximum I Mean IFS’ 1 phflrzLicity “A” Value “B” Value Target Intervention 
Microorganisms 

I 
I 

-- ,.A 
10 I 

^^ 
zu 30, I ZY I 

c’c iKl 
- - 12 ! 3.2 0.3 I 20 I 4 I 1 I 29 5 I I 

.l 4.16 1 0.4 1 100 
IfWl 0.8 

.-- I cc. 

NA Not available. 
a Lowest of earthworm and micro-organism screening values. 
b Value for total phthalates. 

? 
0 

8 
8 

18 

189 1.17 50 I 99700 8123.69 2oc IUU kIA I I 

1100 -- -- rnr 1 
522 66.22 1 IUU I 

or ’ - -- ’ 
n4 I f-32 I 

I ..M_” , .-. .- 

3U 
xiii- 

1;;; 
I I”” I 380 

I 36.1 ’ 
-~~ 

I 190 
hlA I MA I NA 

#z.TBn I t-m I.- Iv-i I I .r 1 t 

ou3 50 50 1=n I 85 I ‘U..3U 1 

.- -- 1r.m 500 NA hn , 1.r 
I_ - I ..r 
II ?r 39 U.UY u. I ".cl I "... I 

I 9.3 4.52 20 2 ii-i pt I NA I I 

I in7n 72.42 100 50 200 5 
w-t I I.- I .\IA 
ioo I 140 I 720 

Cadmium 
Chromium 

Copper 
Iron 
Lead 
Manganese 

Mercury 
Vanadium 
Zinc 
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“‘. 
8.0 CONCLUSIONS AND RECOMMENDATIONS 

Conclusions and recommendations for the Site 12 RI/RF1 are summarized below. 

1 .o In surface soil samples, one SVOC [benzo(a)pyrene] and three inorganics (arsenic, iron, and 

lead) exceeded human health screening criteria (U.S. EPA Region 3 residential RBCs). In 

addition, one VOC (chloroform), 13 SVOCs, (pentachlorophenol and 12 PAHs), one pesticide 

(4,4’-DDE), and IO inorganics exceeded ecological screening criteria (U.S. EPA Region 4 Soil 

screening values). 

2.0 In 2001, surface soil sample locations PAI-lo-SS-08 and PAI-IO-SS-12 were resampled at the 

request of the MCRD Parris Island partnering team to confirm 1998 detections and an estimated 

detection of pentachlorophenol at PAI- 0-SS-12. The 2001 analytical results at PAI-lo-SS-08 

confirm the results of the 1998 sampling and indicate that potential risks to human health and the 

environment may be present at this location. The 2001 analytical results at PAI-IO-SS-12 

indicate that risks to human health and the environment are not present at this location and do 

not confirm the 1998 results. 

3.0 In groundwater samples, two VOCs (acetone and chloroform) exceeded human health screening 

criteria (U.S. EPA Region 3 tapwater RBCs). No other organic compounds detected in 

groundwater exceeded a human health screening criterion and no ‘organics exceeded an 

ecological screening criterion. In a comparison of unfiltered inorganic groundwater results to 

human health criteria, detections of four inorganics (arsenic, .iron, manganese, and thallium) 

exceeded such criteria. In a comparison of filtered groundwater results to U.S. EPA Region 4 

surface water ecological screening values (assuming groundwater discharges to surface water), 

only detections of nickel exceeded such criteria. 

4.0 In surface water samples, one SVOC [bis(2-ethylhexyl) phthalate] exceeded a human health 

screening criterion. No other organic compounds detected in surface water exceeded a human 

health screening criterion and no organics exceeded an ecological screening criterion. In a 

comparison of unfiltered inorganic surface water ‘results to human health criteria, detections of 

three inorganics (arsenic, iron, and manganese) exceeded such criteria. In a comparison of 

filtered surface water results to U.S. EPA Region 4 ecological screening values, only detections 

of thallium exceeded such criteria. 

5.0 In sediment samples collected in 1998-99, three inorganics (arsenic, iron, and lead) exceeded a 

human health screening criterion (U.S. EPA Region 3 residential RBCs). Three SVOCs 

080001/P 8-l CT0 0053 
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[acenaphthene, benzo(b)fluoranthene, and bis(Z-ethylhexyl) phthalate] and three pesticides (4,4’- 

DDT, alpha-chloradane, and gamma-chlordane) exceeded ecological screening criteria (U.S. 

EPA Region 4 screening values). Nine inorganics (antimony, arsenic, cadmium, chromium, 

copper, lead, mercury, nickel, and zinc) exceeded their ecological screening criteria; criteria were 

not available for the remaining nine inorganics. 

In sediment waste samples collected in 1995,’ one PCB (Aroclor 1254) and three inorganics 

(arsenic, iron, and lead) exceeded human health screening criteria (U.S. EPA. Region 3 

residential RBCs). Two SVOCs [di-n-octyl phthalate and bis(2-ethylhexyl) phthalate], four 

pesticides (4,4’-DDE, 4,4’-DDT, dieldrin, and endrin), one PCB (Aroclbr 1254), and 10 inorganics 

(antimony, arsenic, cadmium, chromium, copper, iron, lead, nickel, silver, and zinc) exceeded 

ecological screening criteria (U.S. EPA Region 4 screening values). 

The human health risk assessment considered site media exposure to construction workers, 

adolescent trespassers, adolescent recreational users, adult recreational users, potential future 

child residents, potential future adult residents, and hypothetical lifelong residents. The estimated 

cancer risks and hazard indices are summarized as follows. 

. All estimated cancer risks for construction workers, adolescent trespasser, adolescent ,.-.., 

recreational user, and adult recreational user were within U.S. EPA’s target risk range of IO4 to 

IO+. The total cancer risks across all media for each receptor are as follows: construction 

workers (4.5 x lo”), adolescent trespasser (1.3 x 10m5), adolescent recreational user (1.3 x 1 Ov5), 

and adult recreational user (5.9 x 1u6). 

l The estimated HI for a construction worker exposed to surface soil was 1.4, which exceeds the 

acceptable level of 1.0. However, the HIS for the individual target organs were less than the 

acceptable level of 1 .O. Arsenic (HI = 0.52) and iron (HI = 0.8) were the main contributors to the 

HI. Similarly, the estimated HI for exposure to sediment waste was 1 .l, but the HIS for the 

individual target organs were all less than the acceptable level of 1 .O, indicating that no adverse 

health effects are anticipated for construction workers exposed to sediment waste under the 

defined conditions. ‘The estimated HIS for exposure to groundwater, surface water, and sediment 

were each less than 1 .O. The cumulative HI across all media was 2.7. 

l All estimated HIS for the adolescent trespasser and adolescent recreational user were less than 

the acceptable level of 1 .O. These values indicate that no adverse health effects are anticipated 

for adolescent trespassers exposed to surface soil, sediment, surface water, and sediment waste 

under the defined conditions. For both receptors, the cumulative HI across all media was 1 .O. .. 
--*, 
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All estimated HIS for the adult recreational user were less than the acceptable level of 1.0. The 

cumulative HI across all media was 0.70. 

Estimated cancer risks for the on-site child resident were @thin U.S. EPA’s target risk range of 

1’04 to 1 O”, with the exception of exposure to groundwater: Arsenic (ICR = 2.9 x lOA) was the 

major contributor to the cancer risk for exposure to groundwater. The total cancer risk across all 

media was 4.1 x 104. 

Estimated cancer risks for the on-site adult resident were within U.S. EPA’s target risk range of 

IO4 to 1 O6 with the exception of exposure to groundwater. Arsenic (ICR = 4:Q x 104) was the 

major contributor to the cancer risk for exposures to groundwater. The total cancer risk across all 

media was 5.5 x 104. 

Estimated cancer risks for the on-site lifelong resident were within U.S. EPA’s target risk range of 

10e4 to lo6 with the exception of exposure to surface soil and groundwater. Arsenic was the 

major contributor to the cancer risk for exposures to surface soil (ICR = 1.5 x 104) and 

groundwater (ICR = 7.8 x 104). The total cancer risk across all media was 9.6 x 104. 

The estimated HI for a child resident exposed to surface soil was 7.3, which exceeds the 

acceptable level of 1 .O. Arsenic (fil = 2.5) and iron (HI = 4.3) were the main contributors to the HI 

for exposure to surface soil. The estimated HI for a child resident exposed to groundwater was 

43, which exceeds the acceptable level of 1.0. Arsenic (HI = 6.5) cadmium (HI = 1.0) iron 

(HI = 23) manganese (HI = 4.4) and thallium (HI = 7.9) were the main contributors to the HI. 

The estimated HI for a child resident exposed to sediment waste was 4.2, which exceeds the 

acceptable level of 1 .O. Aroclor 1254 (HI = 2.0) and iron (HI = 1.7) were the main contributors to 

the HI for the exposure to sediment waste. The estimated HIS for exposure to sediment and 

surface water were each less than the acceptable level of 1.0, indicating that no adverse health 

effects are anticipated for child residents exposed to sediment and surface water under the 

defined conditions. The cumulative HI across all media was 55.0. 

Estimated HIS for the adult resident were less than the acceptable level of 1 .O with the exception 

of exposure to groundwater. The estimated HI for an adult resident exposed to groundwater was 

73, which exceeds the acceptable level of 1 .O. Acetone (HI = 1.2) arsenic (HI = 1 I), cadmium 

(HI = 1.8), iron (HI = 38) manganese (HI = 7.4) and thallium (HI = 13) were the main contributors 

to the HI. The estimated HIS for exposure to soil, sediment, surface water, and sediment waste 

were each less than the acceptable level of 1 .O. The cumulative HI across all media was 74. 
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- . In summary, arsenic and iron are the leading risk drivers in surface soil. However, only one 

detection of arsenic and iron was observed above human health screening criteria. These 

detections are localized to surface soil sample, location PAI-lo-SS-14. Risks associated with 

surface soil in areas outside PAI-lo-SS-14 are within acceptable risk ranges. Similarly, Aroclor 

1254 and iron are the leading risk drivers in the sediment waste samples [PI-012-01 (35) and 

PI-012-01 (36)]. Risks associated with chemicals detected in other sediment samples are within 

acceptable risk ranges. 

l Risk drivers in groundwater consist of acetone, arsenic, cadmium, iron, manganese, and thallium. 

However, risks to human receptors may be overestimated due to the following circumstances: 

- Iron and manganese are likely attributable to natural sources. 

- Cadmium was detected at concentrations at levels slightly greater than MCLs, however, at 

concentrations less than RBCs. 

- Thallium was detected in only one groundwater sample and. infrequently throughout other 

media. .F--., 

- Arsenic was detected in groundwater samples but at concentrations loss than MCLs. 

- Detected concentrations of acetone are relatively infrequent with minor exceedances that 

could be attributable to laboratory contamination. 

8.0 The initial ecological risk screening determined that one VOC (chloroform), several SVOCs 

[pentachlorophenol, di-nsctyl phthalate, bis(2-ethylhexyl) phthalate, and 13 PAHs], six pesticides 

(4,4-DDE, 4,4’-DDT, alpha-chlordane, dieldrin, endrin, gamma-chlordane), one PCB (Aroclor- 

1254), and several inorganics exceeded U.S. EPA Region 4 screening values, indicating a 

potential risk to ecological receptors. As a result, these constituents were retained as COPCs. In 

addition, several other chemicals were retained as COPCs because they lacked ecological 

screening criteria. 

9.0 The food-chain modeling evaluated five aquatic receptors (the mink, heron, mummichog, red 

drum, and osprey) and six terrestrial receptors (the shrew, mouse, robin, hawk, fox, and 

woodcock). The modeling indicated that the many of the initial COPCs do not. represent a threat 
T--k” 
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to site receptors even under a worst-case scenario (organisms constantly exposed to maximum 

concentrations). Chemicals that pose potential risks are identified below. 

l 4,4-DDE, aluminum, antimony, arsenic, barium, cadmium, chromium, cobalt, copper, iron, 

lead, mercury, vanadium, and. zinc had at least one HQ greater than 1.0 for the terrestrial 

food-chain modeling using maximum concentrations of surface soil. 

. 4,4’-DDT, aluminum, antimony, arsenic, barium, chromium, cobalt, copper, iron, lead, 

mercury, nickel, selenium, thallium, vanadium, and zinc had at least one HQ greater than 1.0 

for the aquatic food-chain modeling using samples collected in i 998 and 1999. 

l Bis(2-ethylhexyl) phthalate, 4,4’-DDE, 4,4’-DDT, Aroclor 1254, endrin, aluminum, antimony, 

arsenic, barium, cadmium, chromium, cobalt, copper, iron, lead, vanadium, and zinc had at 

least one HQ greater than ? .O for the aquatic food-chain modeling using maximum 

concentrations of 1995 sediment COPCs. 

l Only four metals were detected in filtered surface water,samples. Results of the food-chain 

modeling using maximum and mean concentrations of filtered surface water indicated that 

thallium and vanadium had HQs greater than ? .O. 

A feasibility study/corrective measure study (FSKMS) is recommended to address surface 

soil/surface debris in the vicinity of surface soil sample locations PAI-IO-SS-08 and 

PAI-I 0-SS-14.’ No action is recommended for remaining surface soil at Site 12. 

Similarly, an FS/CMS is recommended to address sediment/surface debris in the vicinity of 

sediment sample locations PI-012-01 (35), PI-012-01 (36), and PAI-lo-SD-14. No action is 

recommended for remaining sediment at Site 12. 

Due to the low human and ecological risks attributable to exposure to surface water and the 

relatively few exceedances of surface water screening criteria, no further action is recommended 

for surface water. 

Based on the finding of only relatively minor groundwater criteria exceedances attributable to site- 

related sources, groundwater does not need to be remediated. It is expected that any further 

site-related impacts to groundwater would be minimized through addressing surface soil and 

sediment at the site. Site restrictions on the use of groundwater as a drinking water source 

should address remaining groundwater risks. , 
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Columbia, SC 29201-l 708 CERTIFIED 
COMMISSIONER: 
Douglas E. Bryant May 7, 1998 
BOARD: 
John H. Buniss 
Chairman Commanding General, MCRD 

William M. Hull, Jr., MD 
Vice Chairman 

Roger Leaks. Jr. 
Secretary 

ATTN.: I&L ERR (NREAO) 
P.O. Box 19001 
Parris Island, SC 29905-9001 

Mark B. Kent 

Cyndi C. Mosteller 

Brian K. Smith 

Rodney L. Grandy 

RE: 

Approval: 
DRAFT Remedial Investigation/RCRA Facility Investigation Work Plan for 
Site I2/SKMY IO, Jericho Mand Disposal Site, dated April 2 7, 1998 
Marine Corps Recruit Depot (MCRD) 
Parris Island, South Carolina 
SC6 170 022 767 

Dear Commanding General: 

The Corrective Action Engineering Section and the Hazardous Waste Section/Division of Hydrogeology 
of the South Carolina Department of Health and Environmental Control (Department) are in receipt of and have 
reviewed the RI/RF1 Work Plan for Site IYSWMU 10, Jericho Island Disposal Site. 

The work plan was reviewed with respect to, and was determined to meet the criteria specified in R.61- 
79 of the South Carolina Hazardous Waste Management Regulations (SCHWMR), and appropriate guidance 
documents. The work plan generated two comments (memo: Hargrove to Peterson 5 May 98) but requires no 
revision of the document. The work plan is approved and may be implemented as written. A monitoring well 
approval is enclosed as an attachment. 

If you have any questions, please contact Susan Peterson at (803) 896-4182 or Don Hargrove at (803) 
896-4033. 

Sincerely, 

Joan% 3 
Corrective Action Engineering Section 
Division of Hazardous and Infectious Waste Management 
Bureau of Land and Waste Management 

cc: Susan Peterson, Corrective Action Engineering 
Don Hargrove, Hydrogeology 
Distribution List 

. 

SOUTH CAROLINA DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL 
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2600 Bull Street 
Columbia, SC 2920 1 - 1708 

MEMORANDUM 

TO: 

FROM: 

DATE: 5 May 1998 

RE: Parris Island Marine Corps Recruit Depot (MCRD) 

Susan Peterson, Engineering Associate 
Corrective Action Permitting Section 
Division of Hazardous and Infectious Waste Management 
Bureau of Land and Waste Management 

Donald C. Hargrove, Hydrogeologist 
Hazardous Waste Section 
Division of Hydrogeology 

@J-T 

Bureau of Land and Waste Management 

Parris Island, South Carolina 
Beaufort County 
SC6 170 022 767 

DRAFT Remedial Investigation/RCFU Facility Investigation 
Work Plan for Site 12/SWMU 10. Jericho Island Disposal Area 
(dated April 1998) 

The Division of Hydrogeology has reviewed the DRAFT Remedial 
Investigation Work Plan for Site 12/SWMU 10. Jericho Island Disnosal Area (dated April 1998) at 
MCRD. This work plan (dated 27 April 1998) was received on 29 April 1998. This work plan 
provides a physical description of SWMU 10 that includes the history of the site and previous 
investigations. This work plan is designed to be used in conjunction with Volumes I, II, and III of 
the Master Work Plan for MCRD that was previously approved by the Department. This work plan 
proposes a sampling strategy and analytical parameters for soils, groundwater, sediment, and surface 
water that will fulfill the requirements of a RCRA Facility Investigation (RFI). 

This document was reviewed with respect to R.61-79 of the South Carolina Hazardous Waste 
Management Regulations (SCHWMR), and appropriate guidance documents. The following 
comments were generated: 

1) This work plan is well written and easy to follow. The sampling strategy and analytical 
parameters proposed are suitable as the first phase of investigation for delineation of the 
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nature and extent of contamination. It should be noted that the data generated by this work 
plan might necessitate expansion of the investigation area(s). No revision to the document 
is necessary. 

2) This work plan specifies that a remnant drinking water well is located on this currently 
uninhabited island. This well should be immediately abandoned according to R.6 1-7 1 of the 
South Carolina Well Standards and Regulations. No revision to the document is necessary. 

The Division of Hydrogeology recommends approval and immediate implementation of this work 
plan as written. As previously specified at the Tier I meetings, a monitoring well approval has been 
written (#HW-98-028) and a copy is attached. The official copy has been sent to Art Sanford of the 
Department of the Navy. 

If you have any questions regarding these comments, please contact me at (803)896-4033. 

Attached: Monitoring Well Approval #HW-98-028 
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Columbia, SC 2920 I- 1708 

MONITORING WELL APPROVAL 

Approval is hereby granted to: Commanding Officer 
Department of the Navy 
SOUTHNAVFACENGCOM 
ATTN: Art Sanford (Code 1862) 
2155 Eagle Drive 
N. Charleston, SC 29406 

Date of Issue: 5 May 1998 

Approval Number: HW-98-028 

Facility: Marine Corps Recruit Depot 
Parris Island, South Carolina 
Beaufort County 
SC6 170 022 767 

For the installation of fourteen (14) permanent monitoring wells as follows: 
(I! 

Y---*,\ 

1) Seven (7) shallow and seven (7) deep permanent monitoring wells to be installed at the 
locations specified on Figure 7-3 (attached). 

2) 

3) 

The seven shallow wells will be screened in the uppermost portion of the surficial aquifer. 

The seven deep wells will be screened at the base of the surficial aquifer, just above the 
Hawthorn Formation. 

Conditions: 

1) That the monitoring wells be installed by a well driller’certified by.the state of South 
Carolina. And that the certified well driller must be present during all phases of ,. 
drilling, construction, and completion of these monitoring wells. 

2) That investigation derived waste including, but not necessarily limited to, drill 
cuttings, drilling fluids, development and purge watei, be managed properly and in 
compliance with all applicable requirements. If containerized, each vessel shall be 
clearly labeled with regard to contents, source, and date of activity. 

I) 
DD980312.DCH 
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3) 

4) 

5) 

That the latitude, longitude and actual construction details be submitted to the 
Department within 30 days after installation of the last monitoring well. 

That the monitoring wells be labeled with an identification plate constructed of a 
durable material affixed to the casing or surface pad where it is readily visible. The 
plate shall provide the well identification number, date of construction, static water 
level and driller name and certification number. 

A minimum of (48) hours prior to initiation of drilling activities, provide notice to 
James White, District Hydrogeologist, at Low Country District EQC Office (843)522- 
9097. 

This approval is pursuant to the provisions.of Section 44-55-40 of the 1976 South Carolina Code of 
Laws and the Department of Environmental Control’s Regulation R61-71. 

Approval granted by: 
Donald C. Hargroverdjrdrogeologist 
Bureau of Land and Waste Management 
South Carolina Department of Health and 
Environmental Control 

Attachment: Figure 7-3, Proposed Monitoring Well Locations 

cc: Susan Peterson, Corrective Action Permitting 
James White, Low Country District EQC 
Kenneth Lapierre, Federal Facilities Section, USEPA Region IV 
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- TYPF C-IF tl IRFAfF <FAI . ,’ 

- I.D. OF SURFACE CASING. 
TYPE OF SURFACE CASIN 

l-3 I 

E 
I 

_ - - -.. -- - .-.. . 
i 

- RISER PIPE I.D. 
TVPE OF RISER PIPE: 

- BOREHOLE DIAMETER: 1+Jd 

- TYPE OF BACKFILL: 

- ELEVATION / DEPTH TOP OF SEAL, 

- TYPE OF SEAL: 

- N=f - DEPTH TOP OF SAND PACK: 

- ELEVATION-/ DEPTH TOP OF SCREEN: -#f~/~pf 

- TYPE OF SCREEN: 5=wwk 

SLOT SIZE x LENGTH: 6~32.0 fw x G Ftj’ 

I.D. OF SCREEN: 2 hdcu 

- TYPE OF SAND PACK: 4 ,2 SAGQ 

- ELEVATION I DEPTH BOTTOM OF SCREEN: -a=7 3t3r 

OBSERVATION 

- ELEVATION / DEPTH OF HOLE: 1 An LL- lh 



ELEVATION OF TOP,OF SURFACE CASING : 
ELEVATION OF TOP OF RISER PIPE: 

STICK - UP TOP OF SURFACE CASING: 
STICK : UP WISER PIPE : . am Fl- 

TYPE OF SURFACE SEAL: 

. . 

+-t 

I.D. OF SURFACE CASING 
TYPE OF SURFACE CASIN 

4 

I 

4 

I 

I 

- RISER PIPE I.D. 2 1bJcti 

TYPE OF RISER PIPE: % 4-0 p/c 

- BOREHOLE DIAMETER: f3 hJc.H 

- TYPE OF BACKFILL: &our 

- ELEVATION / DEPTH TOP OF SEAL: 

- TYPE OF SEAL: 

- DEPTH TOP OF SAND PACK: 

- ELEVATION’/ DEPTH TOP OF SCREEN: 

- TYPE OF SCREEN: “scH4oPk 

SLOTSIZE x LENGTH: Ot Ola ju 5 ‘o&i!- 

I.D. OF SCREEN: 21w4 

-4 TYPE OF SAND PACK: *SA& 

---I- ELEVATION / DEPTH BOTTOM OF SCREEN: -?*5W/ j 3,qpj 



OUKll\U NV.1 r-&L- 11; - r-u c 

PM-\0 -w’b@ 

OVERBURDEN 
MONliORINGWELL,SHEET 

:IELD GEOLOGI 
A\- 

I 

GROUND. &3fi 
ELEVATION ,d 

. 

,DRILLER 
DRILLING 
METHOD 

ELEVATION OF TOP OF SURFACE CASING : 
ELEVATION OF TOP OF RISER PIPE: 

ST.lCK - UP TOP OF SURFACE CASING : 
STICK - UP RISER PIPE : 

TYPE OF~~E&L: 

I.D. OF SURFACE CASING: q rPJcJ+ 
TYPE OF SURFACE CASINT;. d IlJs+n\ nJ* 

RISER PIPE I.D. lizbdi 
TYPE OF RISER PIPE: 5t.q 4-o PdC 

BOREHOLE DIAMETER: 

G 

,.A 

TYPE OF BACKFILL: Y-c&i 

ELEVATION/DEPTH 

TYPE OF SEAL: i 

DEPTH TOP OF SAND PACK: 

ELEVATION’/ DEPTH TOP OF SCREEN: 

TYPE OF SCREEN: 

I.D. OF SCREEN: IADLJ 

TYPE OF SAND PACK: 

ELEVATION I DEPTH BOTTOM OF SCREEN: -227 k/3+$7 

ELEVATION / DEPTH BOTTOM OF SAND PACK:%- 

i z 



?A\- ro-My 
I 

VATION A 
. 

. 

- 

- - 
1 0 METHOD L 

1 ELEVATION OF TOP.OF SURFACE CASING : 
ELEVATION OF TOP OF RISER PIPE: ro*47 fr 1 

4 - 
.STlCK - UP TOP OF SURFACE CASING: 
STICK - UP RISER PIPE : at-27 jq-- 

E/$i&4!~6’; 

- 

4 I.D. OF SURFACE CASING: CL f&a 
TYPE OF SURFACE CASING. A lutrvfiuv+ 

- 

RISER PIPE I.D. 2 ;hLH 
TYPE OF RISER PIPE: scu 40 pvt - I 

- 

--I-- BOREHOLE DIAMETER: !!hJcl-\ - 

TYPE OF BACKFILL: - 

ELEVATION / 0 Fr/ j\gq 

TYPE OF SEAL: 

-- DEPTH TOP OF SAND PACK: z\sF;r 

ELEVATION’/ DEPTH TOP OF SCREEN: 447 f?/ 3qq 

TYPE OF SCREEN: z&40 Pde - 
SLOT SIZE x LENGTH: Qa’D bJu y 10 m 

I.D. OF SCREEN: 2w44 _ 

TYPE OF SAND PACK: +J- I 5hJD 

- 

ELEVATION / DEPTH BOTTOM OF SCREEN: --5@3Fi/lJSpf 

3 . . . . . ..$ ca ELEVATION / DEPTH OF HOLE: 

A-a.P 
-- 



BORING NO.:~~&? -w 

PJWlO-p@$-~ 

OVERBURDEN 
: MONliORINCWELLSHEET 

r ,’ 

‘ROJECT %F-b d LOCATIQbj 
t . . N--.. In 

. 

l=+ , ELEVATION OF TOP-OF SURFACE CASING : 
ELEVATION OF TOP OF RISER PIPE: 

STICK - UP TOP OF SURFACE CASING: 
STICK - UP RISER PIPE : 33!r IT- 

I ._ It 
TYPE OF SURFACE SEAL: q’xq x a 

m.q- e.je.. &A$ 0 

I.D. OF SURFACE CASING: 4 :,ry;I-r 

TYPE OF SURFACE CASING. 

. 

RISER PIPE I.D. iz2,titw 

TYPE OF RISER PIPE: 

ELEVATION / DEPTH TOP OF SEAL: 

TYPE OFSEAL: %2&l h-m’i-& pi, &,.+s 

- zzf=r DEPTH TOP OF SAND PACK: 

ELEVATION’/ DEPTH TOP OF SCREEN: 

TYPE OF SCREEN: scd4Gvc 

SLOT SIZE x LENGTH: 6~~ZO,&Jc# K 5FT 

I.D. OF SCREEN: ZItLV 

TYPE OF SAND PACK: 92 Qwl> 

ELEVATION I DEPTH BOTTOM OF SCREEN: 

ELEVATION / DEPTH -2/,?~3b. BOTTOM .OF SAND PACK: (- 



‘ROJECT NO. 

. 

,DRILLER t* kw 
DRILLING * I&\ 

METHOD 

- ELEVATION OF TOP OF SURFACE CASING : 
- ELEVATION OF TOP OF RISER PIPE.: 

- STICK - UP TOP OF SURFACE CASING: 
- STICK - UP RISER PIPE : 

- I.D. OF SURFACE CASING: 41u’ui 
TYPE OF SURFACE CASING. /“l-umt Ido=- - 

- RISER PIPE I.D. d..rtic k. 

TYPE OF RISER PIPE: SC* d-‘t? p’@=- 

- BOREHOLE DIAMETER: 93 fw-44 

- TYPE OF BACKFILL: f$zhqiitr l&r- 

- ELEVATION / DEPTH TOP OF SEAL: 

- TYPE OF SEAL: 

- DEPTH TOP OF SAND PACK: - 3Fscr 

- ELEVATION‘/ DEPTH TOP OF SCREEN: 317 m4Fi” 

- TYPE OF SCREEN: scwb plc - 

SLOT SIZE x LENGTH: 0, 010 u..y: y /o n”’ 

I.D. OF SCREEN: 02 /h-q-i - 

- TYPE OF SAND PACK: * Iso.vP 

- ELEVATION I DEPTH BOTTOM OF SCREEN: -713k/ I rcr< 

- ELEVATION I DEPTH BOTTOM OF SAND PACK: -a3m- 1sFi” 
TYPE OF BACKFILL BELOW OBSERVATION 

- ELEVATION / DEPTH OF HOLE: -a* 1su 
Ia- -l\A -- 



GROUND. L 
ELEVATION 

I .DRILLER L* kw 

RING 1--/U-lu-SU+-’ k 
-1 /rYILi8 METHOD L 

3 DATE 
,-rJTE7L “. 
.\ - .hfh\ 

ELEVATION OF TOP.OF SURFACE CASING : 
ELEVATION OF TOP OF RISER PIPE: 

STICK - UP TOP OF SURFACE CASING: 
STlCK - UP RISER PIPE : 

RISER PIPE I.D. t2 tog-j 

TYPE OF RISER PIPE: 5cj-i j-$(-J py(5 

BOREHOLE DIAMETER: 

TYPE OF BACKFILL: 

,-- 

ELEVATION/DEPTH TOP OF SEAL: 

TYPE OF SEAL: 

DEPTH TOP OF SAND PACK: 

- ELEVATION’/ DEPTH TOP OF SCREEN: -JWFj/ 24iF7 

- TYPE OF SCREEN: w40 Fi/c- 

SLOT SIZE x LENGTH: ma00..& x 5fr 

I.D. OF SCREEN: c2 ?LK.+ 

- TYPE OF SAND PACK: *2+%---D 

- ELEVATION! DEPTH BOTTOM OF SCREEN: -2Mfy 2qEq 

- ELEVATION / DEPTH BOTTOM OF SAND PACK: -22 sq23a 4 

TYPE OF BACKFILL BELOW OBSERVATION 
WELL: 4 sqar+ 

” 

, .i ( . - .._ _ <‘- .-i‘ 

--oa9f~2!SF7 



GROUND..3,Yr 
ELEVATiON / 

- ELEVATION OF TOP OF SURFACE CASING : 
- ELEVATION OF TOP OF RISER PIPE: 

- STICK - UP TOP OF SURFACE CASING: 
- STICK - UP RISER PIPE : 

- I.D. OF SURFACE CASING: q thJ4 
TYPE OF SURFACE CASING;. h\ufllfiurr - 

- RISER PIPE I.D. 2 ).fJW 
TYPE OF RISER PIPE: PVC - 

dsC2 i=T 

- BOREHOLE DIAMETER: 5!?Im.a~ 

.- 
- TYPE OF BACKFILL: hm f6 flpc 

- ELEVATION / DEPTH TOP OF SEAL: 14 k/ZFT 

- TYPE OF SEAL: 

- DEPTH TOP OF SAND PACK: - ST 

- ELEVATION’/ DEPTH TOP OF SCREEN: -~JJdW 

- TYPE OF SCREEN: %\d 40 Fi/b 

SLOTSIZExLENGTH: O*~~o!bt% x tom 

I.D. OF SCREEN: 2rpc4-l - 

- TYPE OF SAND PACK: +h 

- 

- ELEVATION / DEPTH BOTTOM OF SCREEN: -/w7/ J&J Ff 

- ELEVATION / DEPTH BOTTOM OF SAND PACK: - 1llL RJSFi- 
LL BELOW OBSERVATION 

- ELEVATION / DEPTH OF HOLE: -,llLR/I 5f=i 

A-345 
we 



.-, 

THIS PAGE INTENTIONALLY LEFT BLANK .-., 

A-31 



BORING NO.: /&?!C -F&q 
/&g-~ -f ?T.$& A 1.2 p&J 

OVERBURDEN 
- MONli-ORING WELL SHEET 

‘ROJECT - 
,DRILLER t* kw 

Teo3 
DRILLING 
METHOD - pSA 

+A-)361 
‘ROJECT NO. 
:LEVATION 3, q@t 
:IELD GEOLOGI’Si - e 

I 

GROUND. 3,4Fr 
ELEVATION /a/; 

. 

f 

4 

+ 

L t 

4- 
A’ 

- 

+ 

a 

t 

1 

* 

- ELEVATION OF TOP,OF SURFACE CASING : 
- ELEVATION OF TOP OF RISER PIPE: &;I3 l=i- 

- STICK - UP TOP OF SURFACE CASING: 
- STICK - UP RISER PIPE : 

-, TYPE OF S RFACE SEAL: 
cI3oh.a 

4x4 ka” 
c.Ytz!z?z~ PA!TJ 

- I.D. OF SURFACE CASiNG. 
TYPE OF SURFACE CASIN 

- RISER PIPE I.D. a+Jt-H 

- TYPE OF RISERPIPE: =c\ w w c I 
, 

- BOREHOLE DIAMETER: $3 rh.w-l ; - 

- TYPE OF BACKFILL: 

- ELEVATION / DEPTH TOP OF SEAL: -bar+ 2-oiy 

- TYPE OF SEAL: /3Q4&lE ps.pa% _ 

- DEPTH TOP OF SAND PACK: - 22~ 

- ELEVATION‘/ DEPTH TOP OF SCREEN: ?‘wm#q 

- TYPE OF SCREEN: S34-Q PVC - 

SLOT SIZE x LENGTH: 0 ‘0zo rti&t5K 

I.D. OF SCREEN: shw4 

- TYPE OF SAND PACK: 2-5WD - 

I ‘I 

- ELEVATION / DEPTH BOTTOM OF SCREEN: ~=w/L4jq- 

- ELEVATION / DEPTH BOTTOM OF SAND PACK: 

- ELEVATION / DEPTH OF HOLE:, 
-- 

AflT-3 



UVtKl 

GROUND. 333~ 
ELEVATION /A 

WELL SHEET e ,. 

I- - ELEVATION OF TOP-OF SURFACE CASING : 
ELEVATION OF TOP OF RISER PIPE: Cbr6.9 w . 
STICK - UP TOP OF SURFACE CASING: 
STICK - UP RISER PIPE : 

I.D. OF SURFACE CASING: 14 
TYPE QF SURFACE CASING. A~tJmlfi,~m 

RISER PIPE I.D. 2ttiwL 
TYPE OF RISER PIPE: c;w e f+c 

BOREHOLE DIAMETER: 

TYPE OF BACKFILL: 

ELEVATION I DEPTH BOTTOM OF SCREEN: -f&41 GfIYR> 

ELEVATION I DEPTH BOTTOM OF SAND 

.-. -. 

ELEVATION / DEPTH TOP OF SEAL: 

TYPE OF SEAL: 

DEPTH TOP OF SAND PACK: 

ELEVATION‘/ DEPTH TOP OF SCREEN: --ot’ fii /4 & 

TYPE OF SCREEN: srw PVC 

I.D. OF SCREEN: 2 hdcc\ 

TYPE OF SAND PACK: &t 154m 



JKUJtC.1 1-W (m”‘= -I-’ LVLH I Iv1 

‘ROJECT NO. %?+3 BORING 

+ 

4 

4 

1 

4 

4 

4 

4 

4 

- ELEVATION OF TOP OF SURFACE CASING : 
- ELEVATION OF TOP OF RISER PIPE: 

- STICK - UP TOP OF SURFACE CASING: 
- STICK - UP RISER PIPE : dJ3Yfy 

’ WA w- 
b 

- I.D. OF SURFACE CASING: q It=-14 - 

TYPE OF SURFACE CASING. a) I’m’ wuw - 

- RISER PIPE I.D. 2 I.&-H 
TYPE OF RISER PIPE: 4-o (ApL--- 

- BOREHOLE DIAMETER: R rtLH 

- TYPE OF BACKFILL: IT-5 Y4l2.R 

- ELEVATION / DEPTH TOP OF SEAL: 

- TYPE OF SEAL: 

- DEPTH TOP OF SAND PACK: 

- ELEVATION’/ DEPTH TOP OF SCREEN: 

- TYPE OF SCREEN: 544 4-s Pllcc 

SLOT SIZE x LENGTH: 6,520 rbJc3-l >t 5 CT 

I.D. OF SCREEN: 2 ruc2.4 

- TYPE OF SAND PACK: 4+2 5b.m 

- ELEVATION / DEPTH BOTTOM OF SCREEN: -**1&i 3 Fi 

- ELEVATION I DEPTH BOTTOM OF SAND PACK~%%%&$~ 
TYPE OF BACKFILL BELOW OBSkRVATION 
WELL: 

k b-8” tsf &pJf& 
” 0 

- ELEVATiON / DEPTH OF HOLE: - 





I 

.MONITORING WELL DEVELOPMENT RECORD . Page L_ of i 

We& ‘7. ~#~ - ((3 - A (& w[q Depth to Bottom (ft.): / * IS.& L/ = 

Site: 3 W’Unl.4 tO c 
Date ktalled: 

, 
Date Developed: >;/C4/‘9g 

‘&Static Water Level Before (ft.): - 
Static Water Level After (f .): 
Screen Length (ft.): lo . 

Dev. Method: pti,- f 5,,jgp 
\ 

Pump Type: I* 66” ‘PUC 4.&& . 
Specific Capacity: 
Casing ID (in.): 

1 : 

% 
I I I I I I I I I 



‘MONITORING WELL DEVELOPMENT RECORD . Page / of / -- 

Weif: p&c.- ft?-m&i J Depth to Bottom (ft.): s-q3 & Responsible Personnel: fl o/l< 94/r,(Mr$&c& v 
Site: ‘$t\/lrLQ *lo.- Ji?rr’c& &G/ Static Water Level Before (ft.): c.ZS ’ Drilling Co.; pa,+& ff tiff@, &hc . 
Date Installed: %+5&3 - . ” 
Date Developed: g/$y[y@ 

Static Water Level After (ft.): Project Name: &rp,> -‘ZG - $ r;tAo z+ 
Screen Length (ft.): 529 9c. Project Number: ?$J& 3 

/ 

Dev. Method: &w d $cicqp 
Pump Type: /. 66” bp f& &5 

Specific Capacity: -- 
E3. Casing ID (in.): Z in&, 

: 

Time Estimated Cumulative Water Level Temperature ‘pf-f Specific Turbidity Remarks 
Sediment Water Readings (Degrees Cl Conducta ce (odor, color, etc.1 
Thickness Volume (Ft. below TOC) lUnitsm5Oh) --I- 

(NTU) 
,-. . 
(l-r.) 

1239 
a 

,1 . . 
ttiai.1 

0-g 9.25 zo- 

/zq5 - 
I I 

.14,fl) Ii - I ; 

1303 d 

1x114 



.MONITOl?ING WELL DEVELOPMENT RECORD . Page 1 of /’ 

Well: &//a \/Depth to Bottom (ft.): Ai ?f3 Responsible Personnel: r/2&2& .&MI !x? 
Site: &d&/2 &&i Static Water Level Before (ft.): 10. Yf Drilling Co.: p4, ff G/O/#. G.. 
Date I&tallcd: Static Water Level After (fJ.1: Project Name: P-25 z”s: - tie.&-& 2. 
bate Developed: T(&&$ Screen Length (ft.): fO.‘o f Project Number: 7-802 
Dev. Method: ?&D & &+c I * Specific Capacity: 
Pump Type: /. 66 %Q PVC SJ~. &,.,,p Casing ID (in.): 2.0 “00 



‘MONITORING WELL DEVELOPMENT RECORD . 

Well: m&J-q c&n > J Depth to Bottom (ft.): 3%~ Responsible Personnel: hl\4q!z & 
site: &lYX34~&&$&9r, ~wIw@-@ / Static Water Level Before (ft.): &,w Drilling Co.: @@A& &&/&. GC . . ' ” . 
Date Installed: Static Water Level After (f .): 

/ 

Date Developed: r$$ Screen Length (ft.): & s!o ’ - 
Project Name: ??ti, % 24 . fif,iz& z$ - 

pump Type: $$&~!;~~ &w. ;,;;c,;;~;tv’ 2 o” -& 

Project Number: a03 ' 
Dev. Method: 

I,’ 

. . : 
: 

Time Estimated Cumulative Water Level Temperature pH Specific Turbidity Remarks 
Sediment Water Readings (Degrees C) (NTU) (odor, color, etc.) 
Thickness Volume (Ft. below TOC) 

(Ft.1 (Gal.) 

if35 - Gj d.30 22-3 6277 6./3 5999. & L‘. (3.66 '/ gQ/. = c?38 
co-/5 ’ - .2L3, 6.&g IS.9 -/t7. &Q&ko.J+GkQ/. d/y 

Z/.-Z 6.64 2/*p &5i3 l%I z c9.86/&/. z f-32. 
/ 35-q-3 - a-5 6.63 zz-3. -68; ia 4Tg$&g5@[. = /.39 1607~ ,- 58-55 - z-L& 6.62 22-6.. --pY t &I =&!&G/&/u y”f.36 

- ‘- mElQ$7 cN!,PJ (‘&I / ., 
i- I ” I I I I I I 

. 

4 1 

‘. 

-.~, -..,, 



.MONITORING WELL DEVELOPMENT RECORD . Page L- Of/ 

weli: /%wdi ($&l(Ou_)vDepth to Bottom (ft.): 
Site: $#HcH~ tie 

L6-52 Responsible Personnel: &Q& pati, ‘~0 
Static Water Level Before (ft.): ?,55 Drilling Co.: j$$mf W&.&C. 

I 

Date Installed: Static Water Level After ff .I: _-c- 
I 

,b 
Project Name: Q&+%2$ 5~ - G&h Zfr 

Date Developed: Screen Length (ft.): 

.Pump Type: /se&f&~$~f”w ~~~~~“,,‘~*~~ity’ Z.&y: 

Project Number: ?&4 ’ 
Dev. Method: fi 

I 

3 

iL 
P 

: I’ -JyNT- v* J/y@/ I W-P. ,I CR--r I3 ‘“f 3 y ‘q? ryvOr 
Time Estimated Cumulative Water Level Temperature .pf-f Specific Turbidity Remarks 

Sediment Water Readings (Degrees CI Conducta ce W-U) (odor, color, etc.) 
Thickness Volume (Ft. below TOG (Units&& 

IFt.1 (Gal.1 
7 

m2a 
lOSc/ z 

Q-2 7 5-G 21.5 5.55 5.3 / 3 949 00 = /.!d / 5?/. = cL33.Y 
.zQs!5 ’ 3s v+*:. z/.q 5-36 5.93 ,994 @zO.+EJ/. f /*, , z 0.3/-“” 

/13#i - Z/A ’ 5% G sq I --to PO= 2.~/~/<cp/. =c3.3J:’ 
I@. - ,s(Jy \w. 2-A 3 5.?6 ib96 -49 $49 =2.24450/. = 0.38 
mo - r\m ‘F-2$ -f0 Ix, = 1‘ 3-L/. $Q/. = 0.39 

lzzs -ham c zf- y 3.50 -/o m= Gqj. = 6. rg7 
- LDQL$m~ti+ (:de&l& c -w 



Depth to Bottom jft.1: 33.33 
Static Water Level Before (ft.): 3. 6Q Drilling CO.: 
~r~~n~n~t~e~~.~.~fte~-f~)~ + 

Specific Capacity: 
Casing ID (in.): Z.&G~ 

77 
, 

i5 

. 

4. 
,_ 

: 

Time Estimated Cumulaiive Water Level Temperature ‘PH Specific Turbidity Remarks 

Sediment, Water Readings (Degrees Cl Conductaqce O’JTU) (odor, color, etc.) 



‘MONITORING WELL DEVELOPMENT RECCiRD . Page/of. / 

Depth to Bottom (ft.): 16$&c 
tatic Water Level Before (ft.): 9~ / & Drilling Co.: 
tatic Water Level After (f .I: - 

Screen Length (ft.): /” ix%- 
Specific Capacity: - 

a1N.d 

Time Estimated Cumulaiive Water Level Temperature 
Sediment’ Water Readings (Degrees C) 
Thickness Volume (Ft. below TOC) 

I 

I 

I : 

j 

I 

.. ! 

! : , 

I 

‘a. 
i,; : j 

PH 

I 

Specific Remarks 
Conductance (odor, color, etc.) 

: 
, . . 

I I I 
j I 



/q&J -f)F2 

‘MONITORING. W.ELL DEVELOPMENT RECORD e. 

Depth to Bottom (ft.): 
Static Water Level 
Static Water Level After If\.): 
Screen Length (ft.): =JR&&A tbJ> 

Specific Capacity: - 

Casing ID (in.): “>lh) 

Page / - of -&L 

Project Number: 



MONITORING WELL DEVELOPMENT RECORD . Page ///‘of / -- 

CL4 
Depth to Bottom (ft.): 16.66 Responsible Personnel: 
Static Water Level Before (ft.): 9.45 Drilling Co.: 
Static Water Level After (ft.): - 

Screen Length (ft.): fo ’ 
Project Name: @&A& .&,.. .Sc*- ‘$&&I x&&,& 
Project Number: 

Specific Capacity: - 
Casing ID (in.): z.oc’ OD 



~.MONlTORlNG WELL DEVELOPMENT RECORD . Page /of / -- 

?,. -b!jl’i d 
d 

. 

epth to Bottom (ft.): 33.33 
Static Water Level Before (ft.): 6. 00 
Static Water Level 
Screen Length (ft.): 

Dev. Method: .&,,.- & 5ovyp Specific Capacity: - 
Pump Type: I., m& Casing ID (in.): 2.0 “Up, 

Responsible Personnel: ti0r-k .!%YI’v~~ 
Drilling Co.: 

” 

Time 

I 

Estimated Cumulative Water Level Temperature .PH Specific Turbidity Remarks 
Sediment Water Readings (Degrees C) (NTU) (odor, color, etc.) 
Thickness Volume (Ft. below TOC) I 1,. N I 



‘MONITOl%NG WELL DEVELOPMENT RECORD . Page -f of i 

Site: 5UwW 09 
Date Installed: 

Dev. Method: 

Respbnsible Personnel: &f/f< ~Q&fiQ 
Drilling Co.: f9-e WC. * 

I 
I 

Project Name: @fr,.i; 2 _ x. - r;l$rr ‘t;dg ,2r; fp (5 
Project Number: 3803 ’ 

t Ye-Y) 

: 

Time Estimated Cumulative 
Sediment Water 
Thickness Volume 

(Ft.) (Gal.1 . 

foci6 . - u-q- 

Water Level 1 Temperature 1 pH Specific I Turbidity 

(Ft. below TOC) 

Zf-8 q(. f .I 

Remarks I 
(odor, c,!or, etc.) 

I 

.i. 

7: 



‘MONITORING WELL DEVELOPMENT RECORD . Page /of / 

Well: ed;z: /o - pvlr4//2 ,/ Depth to Bottom (ft.): 32. ?q 
Site: sc&$-Ic) - J&&Y x& i/ Static Water Level Before (ft.): 

Responsible Personnel: mrk D~/FI’v~ 
,&+ Drilling Co.: F?qfiv@yY ww#. s&-. b .‘-- 

Date Installed: ~/2,2/~~~ Static Water Level After (fy.): (- 
Date Developed: +f ,&q&8 

Project Name: fly\pt’% 2%. , & - C$%L Jz& .37%/p St’& 4 
+ Screen Length (ft.): Klo’ Project Number: ?Ipo> 

/ 

Dev. Method: &tip & dv1c3p Specific Capacity: J,. 
Pump Type: f.66 “0~ ?‘t&%!!&. Casing ID (in.): Z ,‘..A 8h 

Time 

: 
- 

Temperature 
(Degrees C) 

- 

4 

-! 

PH 1 Specific Turbidity 1 Remarks 



-MONITORING WELL DEVELOPMENT RECORD . 

F 
/&& 

- PageLof Ir 

A”--- 

16. ?$ 
tatic Water Level Before (ft.): 4.3 

Static Water Level After (ft.): -I 
Screen Length (ft.): )al’ 
Specific Capacity: .- 

2.0NQD 

Time 

r 

Estimated Cumulative 
Sediment Water 

Water Level 
Readings 

Temperature pH 
(Degrees Cl 

Specific 
Conductance 

Turbidity 

(NW 

Remarks 
(odor, colpr, etc.) 

Thickness Volume (Ft. below TOC) flJnitsti+4 
(Ft.) (Gal.1 

0-2 w+yo* ZP-? 6.30 
c)/ ,,m A-3 - , - I z-’ 

- ’ 571 1 &Gi9. I# y*/L 2. (0 :& 



.-- r / \ 

/’ Depth to Bottom (ft.): 52.49 Responsible Personnel: 
Site: &@7 4 - J&&25 -5wbt9 ~10 JStatic Water Level Before (ft.): 

Date Developed. &JiJ ’ 

q-83 Drilling Co.: %~y+$- 

/~2//z? 
/ 

Date Installed: 
0 

Static Water Level After - Project Name: P~u;r,.'~ ,lZ&,B 4L - &&z& Js . 
, , . 2 Screen Length (ft.): Project Number:‘ FfiO> 

Dev. Method: P+,,,~ & 4 ,&c Specific Capacity: - \.. 

Pump Type: fi 66 p 6~ && ‘G&t. ?I,& Casing ID (in.): 2 0” QfrJ . 

Time Estimated Cumulative Water Level Temperature pH Specific Turbidity Remarks 
Sediment Water Readings (Degrees C) 
Thickness Volume (Ft. below TOC) 

[Ft.) (Gal.) 
c -_cIL_ a, v-- 

/q&o - 0-z 
rslzz - C-10 - 

@a ‘30 7 I Zl. 0 
I , 

- DO ,” Q.5q/.j&=2.83 

1403 - 35-40 --- 21.0 6.9 yGJ.g ., /38 ‘m = 0.$/&d. Z-Z-B-? 

15l3 - ?5-50 - w-q 6.36 44.5 cf@ 229 = 0. ~iq%??= zxw 

6.5” 70 - , Z/./ 6-33 yes Y? QQ = &.53/5a/= z-68 

/&-p.ps 2 Z/.( 6.75 95.2 

/g/s - 115-m - zq.4 6.34 4.GJ 

/62? .-- qS*fi 

I630 -.-,- /+I?-fty; - y5s 
rs4c- - 150-&5 - 45.5 

1659 - C69- 6 6 
/ ( 





PARTICLE SIZE DI~-fRIBUTION TEST REPORT ,’ 

200 100 10.0 1.0 0.1 0.0’1 0.001 
GRAIN SIZE - mm 

Test % +3” 7% GRAVEL % SAND % SILT % CLAY 
D 16 0.0 0.0 93.1 3.7 3.2 

LL PI D85 D60 D!50 D30 45 DlO 
D NL NP 0.238 0.181 0.163 0.131 0.111 0.0977 

I I I I I I I 
MATERIAL DESCRIPTION 

D Light Brown Poorly Graded Sand with Silt 

=roject No.: 2914 

'reject: JER I CHO I SLANO 

l Locat ion: PAI-lo-SE-001-22 

uses AASHTO 

SP-SM A-3 

Rema r ks : 

Figure No. ____ 



PARTICLE SIZE DISTRIBUTION TEST REPORT ; 

I 
.: :. : i 

: 
. : : 

: : 
I : 

: : 
: : 
: : 

: : : : 

,o; ;I;;;;; i 
I : : 

: f : : 
: : : 

200 100 10.0 1 .o 0.1 
GRAIN SIZE - mm 

Test % +3” % GRAVEL % SAND % SILT % CLAY 
D 5 0.0 0.0 77.2 9.2 13.‘6 

LL PI D85 D60 D50 D30 D15 40 CC C" 
D NL NP 0.219 0.169 0.150 0.100 0.0123 

I I I I I I I 

MATERIAL DESCRIPTION 

0 Orangish Brown Clayey Silty Sand 

Project No.: 2914 

Project: JERICHO ISLAND 

0 Locat ion: PA I - lo-SB-002-04 

Date: 17 Auaust 1998 

KIBER 
ENVIRONMENTAL 
SERVICES,INC. 

-%y-Gs- 
Remarks: 

.-. 

Figure No. 



PART I CLE: S I ZE,. ,.Q~l~ST$? 8’ BUTS I ON TEST REPORT 
c 

; ; .- -e 
. . . 

c .f -c . - 

100 Lo 
I 

:: :: :: :: 
: : : : :: :: 

10.0 1.0 0.1 0.01 
GRAIN SIZE - mm 

Test % +3” % GRAVEL % SAND % SILT % CLAY 
1 20 0.0 0.0 66.6 7.4 26.0 

I I 1 I 
I I 1 

LL PI O85 D60 050 ’ D30 D15 

D'" I 30 12 0.168 0.129 0.116 0.0372 "t" 

I I I 1 I , I I I 

MATERIAL DESCRIPTION uses AASHTO 

I Ye I low Brown Clayey Sand SC A-2-6(0.4) 

=‘roject No.: 2914 

‘reject: JER I CHO ISLAND 

D Locat ion: PAI-lo-SB-002-10 

Remarks: 



PARTICLE SIZE DISTRI‘BUTION TEST REPORT 
.E /---. 

10 

200 100 10.0 1 .o 0.1 0.01 0.001 
GRAIN SIZE - mm 

Test % t-3” % GRAVEL % SAND 7% SILT 3% CLAY 
D 6 0.0 0.0 82.5 12.4 5.1 

LL PI D85 D60 050 030 *15 DlO CC C” 

l NL NP 0.163 0.135 0.126 0.108 0.0555 0.0231 3.75 5.8 

I I I I I I I 

MATERIAL DESCRIPTION 

l Light Brown Si I ty Sand 

Project No.: 2914 

Project: Jericho lslond 

Locat ion: PAI lo-SB-003-02 

Date: 24 JULY 1998 

Remarks: 

Figure No. 



PART I CLE S I ZE ~:I3 16TR Ii-BUT I ON TEST REPORT 
; 

1 

200 100 10.0 ‘1.0 0.1 0.01 0.001 
GRAIN SIZE - mm 

I- 
Test % +3” %. GRAVEL % SAND % SILT 5% CLAY 

B 11 0.0 0.0 89.3 3.4 7.3 

I 
LL PI O85 D60 050 030 45 DIO 

D NL NP 0.257 0.184 0.163 0.127 0.105 0.0531 

I 1 I I I I I 

MATERIAL DESCRIPTION 

l Orange Brown Poorly Graded Sand with Si It 

Project No.: 2914 

Project: Jericho lslond 

l Locat ion: PAI lo-SB-003-30 

Date: 24 JULY 1998 

SP-SM 
I 

A-2-4(0.4) 

I 
Remarks: 

Figure No. _- I 



PARTICLE SIZE DISTRIBUTION TEST REPORT I 
i 

Ii ; .- .g 

- .- 
. c CL 

: 1. :. .; :: :: :: :. 

IelI 

: : : i: 
:: :: :: i: :: :: 

10.0 ‘1 .o 0.1 0.01 
GRAIN SIZE - mm 

Test % +3” % GRAVEL % SAND % SILT % CLAY 
D 5 0.0 0.0 86.1 8.3 5.6 

LL PI D85 D60 D50 D30 D15 010 CC cu 
D NL NP 0.239 0.191 0.174 0.137 0.0894 0.0332 2.95 5.8 

MATERIAL DESCRIPTION 

D Orange Brown Silty Sand 

Project No.: 2914 

Project: Jericho Is lond 

0 Loca t ion : PAI lo-SB-004-02 

Date: 24 JULY 1998 

KIBER 
ENVIRONMENTAL 
SERVICES,~%C. 

,-G-p%%- 
Rema r ks : 

Figure No. 



PART I CLE S I ZE 33 iSTR.I BUT 1 ON TEST REPORT 

30 

20 

10 

0 
200 100 10.0 

I -I . 

i 
1 .o 0.1 0.01 0.001 

GRAIN SIZE - mm 

Test % +3” % GRAVEL % SAND % SILT % CLAY 
D 4 0.0 0.0 89.9 2.3 7.8 

LL PI D85 D60 D50 D30 45 DlO CC CIJ 

D NL NP 0.229 0.176 0.158 0.128 0.109 0.0591 1.57 3.0 

I I I I I I I 

MATER I AL OESCR I PT I ON 

D Orange Brown Poorly Graded Sand with Si It 

Project No.: 2914 

Project: Jericho Island 

l Locat ion: PA I lo-SB-004-06 

Date: 24 JULY 1998 

- KIBER 
~ENVIRONME~TAL 

SERVICFISJNC. 

uses I AASHTO 

SP-SM 
I 

A-3 

Remarks: 

Figure No. _- 



. 

PARTICLE SIZE DISTRIBUTION TEST REPORT 

100 

90 

80 

30 

20 

10 

'0 

6 

10 

: 

: 
I 

200 100 10.0 1 .o 0.1 0.01 O.LJul 
GRAIN SIZE - mm 

Test % +3” % GRAVEL % SAND % SILT % CLAY 
D 10 0.0 0.1 87.7 8.9 3.3 

I 

LL PI D85 D60 D50 D30 45 ho CC C" 
B NL NP 0.153 0.133 0.125 0.112 0.0838 0.0410 2.29 3.2 

I I 1 I I I I 

MATERIAL DESCRIPTION 

(, Light Brown Si Ity Sand 

Project No.: 2914 

Project: Jericho island 

0 Locat ion: PA I lo-SB-005-02 

Date: 24 JULY 1998 

- KIBER 
ENVIRONMENTAL 
SERVICES,INC. 

Rema r ks : 

Figure No. 



PART I ( :LE S I ZE 2 c); l5TR I”.BUT I ON TEST REPORT 

200 100 10.0 1 .o 0. 1 0.01 0.001 
GRAIN SIZE - mm 

Test % +3” % GRAVEL % SAND % SILT 
D 7 0.0 2.3 87.9 6.3 

LL PI D85 D60 O50 D30 45 DlO CC %I 

l NL NP 0.802 0.294 0.219 0.147 0.102 0.0764 0.97 3.8 

I 
I I I I I I 

MATERIAL DESCRIPTION 

l Orange Brown Poorly Graded Sand with Si I t 

I 

Project No.: 2914 

Project: Jericho Island 

0 Locat ion: PAI lo-SB-005-24 

Date: 24 JULY 1998 

- KIBER 

Rema r ks : 

A 
Figure No. _- 



PARTICLE SIZE DISTRI’BUTION TEST REPORT !i _- . _. / 

100 

? 

1 .o 
GRAIN SIZE - 

0.1 0.01 0.001 
mm 

Test % +3” % GRAVEL % SAND % SILT % CLAY 
D 15 0.0 0.0 92.6 0.9 6.5 

LL PI D85 D60 050 D30 45 40 cc C” 

D NL NP 0.220 0.172’ 0.156 0.127 0.110 0.0934 1 .Ol i .a 

I I I I I I 
MATER I AL DESCR I PT I ON 

0 Poorly Graded Brown Sand with Si It 

Project No.: 2914 

Project: JER I CHO I SLANO 

0 Loca t i on : PA I-l 0-SB-006-06 

Date: 17 August 1998 

- GIBER 
F~NVIRONMENT~~ SERVICES, INC. 

I 

Remarks: 

Figure No. 



PARTICLE SIZE~~DI”‘STRiBUTION TEST REPORT 2 

200 100 10.0 1 .o 0.1 0.01 
GRAIN SIZE - mm 

Test % +3” % GRAVEL $5 SAND 
D 3 0.0 1.2 90.2 

LL PI D85 D60 D50 D30 D15 40 

D NL NP 2.00 0.984 0.762 0.405 0,149 0.0938 

I 5 I I I I 

MATERIAL DESCRIPTION 

0 Yellowish Brown Well Graded Sand with Silt 

Project No.: 2914 

Project: JERICHO ISLAND 

0 Locat ion: PAI-10-38-007-26 

Date: 17 August 1998 

KIBER 

Llscs I AASHTO 

SW SM 

I 

A-l-b 

Remarks: 

Figure No. 
1 



PARTICLE SIZE DISTRIBUTION TEST REPORT 
.5 z---x 

100 ” 

go i 

80 ; 

70 i 
fY 

z 

z 

l- 
z 50 _: 

5 
E 40 _i 

30 + 

20 4 

: :: :: 

“_ 

‘1 .o 0.1 0.01 O.lJOl 

GRAIN SIZE - mm 

Test % +3” % GRAVEL % SAND % SILT % CIAY 
1 18 0.0 0.0 91 .6 4.1 4.3 

LL PI D85 O60 D50 D30 D15 40 CC C" 
b 0.224 0.173 0.156 0.127 0.109 0.0854 1.09 2.0 

I I I I I I I 

MATERIAL DESCRIPTION 

D Dark Brown Sand 

Project No.: 2914 

Project: JER I CHO I SLAND 

l Locat ion: PAI-lo-SD-001-01 ’ z 

Date: 17 August 1998 

-KIBER ’ 
iiz%i$Fh . 

I I I 

uses I AASHTO 

Rema r ks : 

Figure No. 



PARTICLE -SIZE 1W?~-Rii3uTio~ TEs.T REPORT 
c ; -* . c ; it! *- ,c c . 

100 rD n 2 2-t ,-ass : 

70 

E 

!? 60 
LL 

200 100 10.0 1 .o 0.1 0.01 0.001 
GRAIN SIZE - mm 

Test % +3” % GRAVEL % SAND % SILT % CLAY 
D 14 0.0 0.0 80.5 7.2 12.3 

LL PI’ ‘- D&3 O60 D50 D30 Dl5 DlO CC C” 

D 0.226 0.183 0.166 0.127 0.0359 0.0018 48.70 100.6 

I I I I I 1 i 

MATERIAL DESCRIPTION 

D Grayish Brown Clayey Sand 

Project No.: 2914 

Project: JERICHO ISLAND 

l Locat ion: PAI-lo-SD-003-01 

Date: 17 August 1998 

KIBER 
zGEEE~Tfi . 

II 
uses AASHTO 

Rema r ks : 

Figure No. _- 



PARTICLE SIZE DISTRIBUTION -TEST REPORT 

: :: : :: ii : :: . . 
20 ; ; 

200 100 10.0 1 .o 0.1 0.01 0.00’ 

.GRAIN SIZE - mm 

Test % -i-3" % GRAVEL % SAND % SILT %CLAY 
14 0.0 0.0 83.4 3.9 12.7 

LL PI 085 D60 D50 D30 D15 DIO CC CU 

0.220 0.165 0.147 0.117 0.0147 0.0017 48.36 96.7 , 
I 

I I I I I 

MATER I AL DESCR I PT I ON 

D Grayish Brown Clayey Sand 

=roject No.: 2914 

Project: Jericho lslond 

b Locat ion: PAI IO-SD-004-01 

Date: 26 AUGUST 1998 

- KIBER 
ENVIRONMENTAL 

- SERVICES,INC. 

1 I I 

uses I AASHTO 

I 
Rema r ks : 

Figure No. 



PART I CLE S I ZE ,D.i’sTR I BUT I ON TEST REPORT 
!i 

200 100 10.0 1 .o 0.1 0.01 0.001 
GRAIN SIZE - mm 

Test % +3” % GRAVEL % SAND % SILT 

. 2 0.0 0.0 83.5 7.6 -1 

I I I I 

LL PI D85 D60 050 D30 4 5 40 CC C” 
l 0.225 0.181 0.164 0.126 0.0610 0.0086 10.17 21 .o 

1 I I I I I I 

MATERIAL DESCRIPTION 

l Grayish Brown Sand 

Project No.: 2914 

Project: JERICHO ISLAND 

0 Locat ion: PAI-lo-SD-005-01 

-=r=- 

Rema r ks : 

Figure No. _ 



PARTICLE SIZE DISTRIBUTION TEST REPORT I 

: :f ff 
: : :: :: 

1 
; ;j ;; 
: :: .. 

: 
; 

I :i ;; :: :: 
o; ; ij;,; ; 

200 100 10.0 1.0 0.1 0.01 0.001 
GRAIN SIZE - mm 

Test % t-3” % GRAVEL % SAND % SILT % CLAY 
. D 4 0.0 0.0 87.5 2.0 10.5 

LL PI D85 D60 050 D30 45 DIO CC cu 
8 0.217 0.166 0.149 0.120 0.0860 0.0038 22.91 43.7 

MATERIAL DESCRIPTION 

D Grayish Brown Clayey Sand 

I 

Project No.: 2914 

Project : JERICHO I SLANO 

0 Locat ion: PAI-lo-SD-006-01 

Rema r ks : 

Figure No. 



PART l CLE S I ZE J3 ~I-STR I-- BUT I ON TEST REPORT -’ 

100 

90 

80 

70 

Et 
5 60 
LL 

30 

20 

IO 

0 

; 
co , 

.: 

i 

. . 

200 100 10.0 .l.O 0.1 0.01 0.00 
GRAIN SIZE - mm 

Test % +3” % GRAVEL % SAND % SILT % ‘CLAY 
D 17 0.0 0.1 81 .5 5.6 12.8 

LL PI D85 D60 D50 D30 015 DlO CC CU 

D 0.226 0.182 0.165 0.126 0.0163 0.0021 42.90 88.6 

I I I I I I I 

MATERIAL DESCRIPTION 

0 Grayish Brown Clayey Sand, 

Project No.: 2914 

Project: JERICHO I SLANO 

e ,Locat ion : PAI-lo-SD-007-01 

Date: 17 August 1998 

KIBER 
-ENVIRONMENTAL 
= SERVICE&IN. 

uses I AASHTO 

I 
Rema r ks : 

Figure No. 

h-65 



PARTICLE SIZE DISTRIBUTION TEST REPORT 

10.0 1 .o 0.1 0.01 O.uO 
GRAIN SIZE - mm 

Test % +3” % GRAVEL % SAND % SILT % CLAY 
D 17 0.0 3.0 11.8 39.1 46.1 

LL PI D85 D60 D50 D30. 015 DIO CC CU 

D 0.0060 0.0019 

I 
I I I I I I I 

MATERIAL DESCRIPTION 

0 Grayish Brown Sandy Silty Clay 

Project No.: 2914 

Project: Jericho Island 

l Locat ion: PA I 1 O-SD-008-0 1 

Date: 26 AUGUST 1998 

KIBER’ 
:sFg%Fa 

4 
I 

Remarks: 

Figure No. 



.: c .~ ,., 

PART I I CLE S I 7E ~43l~STR I BUT I ON TEST REPORT ; 

200 100 10.0 1 .o 0.1 0.01 0.00’ 

GRAIN SIZE - mm 

Test % +3” % GRAVEL % SAND 5% SILT % CLAY 

B 18 0.0 0.0 12.2 40.2 47.6 

LL PI D85 D60 D50 D30 45 DlO CC CU 

b 0.0057 0.0019 

I I I I I I I 

MATERIAL DESCRIPTION 

0 Grayish Brown Sandy Silty Clay 

Project No.: 2914 

Project: Jericho Is land 

0 Locat ion: PAI lo-SD-009-01 

Date: 26 AUGUST 1998 

- KIBER 
- :~~~$~fi . 

I I 

z!3--=- 
Remarks: 

Figure No. 



PARTICLE SIZE DISTRIBUTION TEST REPORT 

1 .o 0.1 0.01 O.bcrl 

GRAIN SIZE - mm 

Test % +3” % GRAVEL % SAND % SILT % CLAY _ 
1 20 0.0 0.0 75.5 13.7 10.8 

r 

LL PI D85 D60 D50 D30 D15 DIO % C" 
D 0.234 0.183 0.164 0.115 0.0111 o.oq41 17.42 44.6 

I I I I I I I 

MATERIAL DESCRIPTION I uses AASHTO 

l Grayish Brown Clayey Si Ity Sand 

Project No.: 2914 

Project: Jericho Is land 

0 Locat ion: PAI IO-SD-010-01 

Date: 26 AUGUST 1998 

Rema r ks : 

Figure No. 

k-b% 



PARTICLE SIZE W%N~JTI~N TEST REPORT ; 

200 100 10.0 1 .o 0.1 0.07 0.001 
GRAIN SIZE - mm 

Test % +3” % GRAVEL % SAND % SILT % CLAY 
D 19 0.0 0.5 70.. 8 15.5 13.2 

LL PI D85 ?60 D50 D30 45 40 CC. C” 

B 0.152 0.126 0.117 0.0788 0.0108 0.0021 23.52 60.0 

I I I I I I I 

MATERIAL DESCRIPTION 

l Grayish Brown Clayey Si I ty Sand 

Project No.: 2914 

Project: Jericho island 

l Locat ion: PAI lo-SD-01 l-01 

’ Date: 26 AUGUST 1998 

h KIBER p.iME$rAL 
I . 

R--d9 

l---L- 
uses AASHTO 

Remarks: 

Figure No. 



PARTICLE SIZE DISTRI’BUTION TEST REPORT c 

200 100 10.0 1 .o 0.1 0.01 
GRAIN SIZE - mm 

Test % +3” % GRAVEL % SAND % SILT % CLAY _ 
t 3 0.0 0.1 74.0 13.6 12.3 

I I I I I 

LL PI D85 D60 D50 D30 D15 ho 1 cc CU 

D 0.208 0.150 0.135 0.103 0.0096 0.0029 23.99 51.3 

MATERIAL DESCRIPTION 

D Grayish Brown Clayey Silty Sand 

uses AASHTO 

Project No.: 2914 

Project: Jericho Island 

0 Locat ion: PAI lo-sd-012-01 

Rema r ks : 

II .-“, 

Date: 26 AUGUST 1998 

Figure No. 



PART I CLE S I ZE DMTR I BUT I ON TEST ; 

200 100 10.0 1 .o 0.1 
GRAIN SIZE - mm 

?EPORT 

Test % +3” % GRAVEL % SAND 
1 4 0.0 0.4 79 * 1 

LL PI D85 D60 D50 D30 45 ho cc % 

1 0.211 0.154 0.139 0.111 0.0130 0.0024 33.73 64.9 

MATERIAL DESCRIPTION 

D Grayish Brown Clayey Sand 

Project No.: 2914 

Project: Jericho lslond 

D Locat ion: PAI lo-SD-013-01 

-=--t AASHTo 
Rema r ks : 

Figure No. _ 



-. 

PARTICLE SIZE DISTRlBUTiON TEST REPORT 
.!t z--b 1 

200 100 10.0 1 .o 0.1 0.01 

GRAIN SIZE - mm 

Test % +3” % GRAVEL % SAND % SILT, % CLAY 
21.4 16.1 ’ 12 0.0 0.3 62.2 

I I I I I 

LL PI O85 D60 050 D30 45 DIO CC CU 

L 0.227 0.152 0.121 0.0451 0.0042 0.0020 6.80 77.2 

I I I I I I I 

MATERIAL DESCRIPTION 

1 Grayish Brown Clayey Silty Sand 

sroject No.: 2914 

‘reject: Jericho Island 

D Locat ion: PA I 1 O-SD-01 4-01 

Date: 26 AUGUST 1998 

KIBER 

t 

uses I AASHTO 

I 

Remarks: 

Figure No. 

A-72 



PART I CLE S I ZE ~D:I,BTd,llBUT I ON TEST 1 
c ; 

!EPORT 

200 100 10.0 1 .o 0.1 0.01 0.001 
GRAIN SIZE - mm 

Test % +3” % GRAVEL % SAND % SILT % CLAY 
B 5 0.0 0.3 77.1 12.8 9.8 

LL PI D85 D60 D50 D30 015 40 cc % 

D 0.215 0.153 0.139 0.110 0.0185 0.0053 Y4.83 28.8 

I I I I I I I 

MATERIAL DESCRIPTION 

l Grayish Brown Clayey Silty Sand 

Project No.: 2914 

Project: Jericho Island 

l Locat ion: PA I 1 O-SD-O 14-02 

Date: 26 AUGUST 1998 

- KIBER 
ENVIRONMENTAL 

.- SEWICES, WC. 

Remarks: 

Figure No. _ 

4-73 



PARTICLE SIZE DISTRI-BUTION TEST REPORT 
6 .- 

; ; ;c - --,- 
100 

90 

80 

.70 
IY 

% 

z 
60 

I- 
z 50 

s 

g 40 

30 

20 

IO 

C 

lo n NS 

200 100 10.0 1.0 0.1 0.01 0. .J)’ 
GRAIN SIZE - mm 

Test % +3” % GRAVEL % SAND % SILT % CLAY 
l 15 0.0 0.0 70.9 14.0 15.1 

LL .PI b35 D60 D50 D30 Dl5 DIO 
0 0.224 0.169 0.147 0.0818 0.0048 0.0019 

I 

I uses I AASHTO 

I I I I I I I 

MATERIAL DESCRIPTION 

l Grayish Brown Clayey Si Ity Sand 

Project No.: 2914 

Project: Jericho island 

l Locat ion: PAI lo-SD-01501 

Date: 26 AUGUST 1998 

- KIBER 
~&~~%~~ 

Rema r ks : 

Figure No. 



PARTICLE SIZE Q:I:STRI’BUTION ,’ TEST REPORT 

1 

GRAIN SIZE - mm 

Test % +3” % GRAVEL % SAND % SILT 
D 19 0.0 0.0 86.7 7.9 

LL PI D85 D60 050 D30 D15 DIO CC cu 
D 0.225 0.184 0.168 ,0.134 0.0896 0.0361 2.71 5.1 

MATERIAL DESCRIPTION uses . AASHTO 

l Dark Brown Sand 

Project No.: 2914 

Project: JER I CHO I SLAhD 

D Locat ion: PA I-1 0-SS-007-01 

Remarks: 

Date: 17 August 1998 

KIBIZR 
ENVIRONMENTAL 

------C SERVICJZS,IN~. 
: 

Figure No. _ 
I 

k-75 



PARTICLE SIZE DISTRIBUTION TEST REPORT 

90 i 

6 
70 ! 

56(-J ;i 
IL 
l- z50 ; 
W 

2 l&J40. i 

30 ; 

20 ; 

10 i 
0 i 
200 100 I 

GRAIN SIZE - mm 

Test % t-3” % GRAVEL % SAND % SILT % CLAY 
t 1 0.0 0.0 87.9 11.7 0.4 

LL PI D85 D60 DC30 D30 h5 DlO CC %I 

D NL NP 0.158 0.135 0.127 0.7 ‘I2 0.0838 0.0635 1.46 2.1 

MATERIAL DESCRIPTION 

D Brown Si I ty Sand 

uses AA!SHTO 

SM A-2-4(0.3} 

Project No.: 2914 

Project: JER I CHO I SLAND 

0 Locat ion : PAI-lo-SS-010-01 

Date: 17 August 1998 

KIBER 

I 
Remarks: 

Figure No. 



REPORT FORM 
ASTM D 4318 

Project: JERICHO ISLAND 
Project No.: 2914 
Sample No. PAI- O-SB-001-22 
Description: 

Testing Date: 31 AUGUST 1998 
Tested By: CG 
Tracking Code: 7892 AT 

Pan No. 
Liquid Limit Determination 

- -.- _--. 

ban Weight 
iA/d Cnil A D-n I YGI UUII 1 I aI I 

Dry Soil + Pan 
Wt of Dry Soil, Ws 
wt of \/l/stnr \AhAf 
Moist 
No. o 
Cot-t-e 

. .UCYI ) . . . . 

ure Content, ASTM 
f Blows, N 
ction Factor, K 

[Liquid Limit NL / 

Liquid Limit: NL 

01 
10 101 

No. of Blows, N 

Plastic Limit: 
(Plasticity Index: NA - - 

INI k 
I A ib 0.d; , 

21 0.979 
22 0.985 

4 

23 0.99 ,0-l 
24 0.995 25 1 .ooo A 
26 1.005 --I 
27 1 .OOQ 
28 1.014 
29 1.018 
30 1.022 

Plastic Limit Determination 
Pan No. 
Pan Weight 
Wet Soil + Pan 
Dry Soil + Pan 
Wt of Dry Soil, Ws 
Wt of Water, Ww ---.--A 
Moisture Content, ASTM I -_-__ 
Plastic Limit NP 



ATTERBERG LIMITS 
REPORT FORM. 
ASTM D\4318 

Project: JERICHO ISLAND 
Project No.: 2914 
Sample No, PAI-I O-SB-002-04 
Description: 

Testing Date: 
Tested By: 
Tracking Code: 

24 JULY 1998 
--- DG 

7813 AT 

Liquid Limit Determination 
Pan No. 
Pan Weight 
Wet Soil + Pan 
Dry Soil + Pan 
Wt of Dry Soil, Ws 
Wt of Water, Ww 
Moisture Content, ASTM 
[No. of Blows, N 
Correction Factor, K 
Liquid Limit NL 

I I Liquid Limit: 
Plastic Limit: 

Plasticity Index: 

NL 
NP 

N/A 

Plastic Limit Determination 
Pan No. 
Pan Weight 
Wet Soil + Pan 
Dry Soil + Pan 
Wt of Dry Soil, Ws 
Wt of Water, Ww 
Moisture Content, ASTM 
Plastic Limit NP 

--., 

--* 



ATTER:B;ERG- LIMITS 
REPORT FORM 
ASTM D 4318 

Project: JERICHO ISLAND 
Project No.: 2914 
Sample No. PAI-I O-SB-002-10 
Description: 

Testing Date: 
Tested By: 
Tracking Code: 

31 AUGUST 1998 
CLG 

7891 AT 

Pan No. 
Pan Weight 
Wet Soil + Pan 

Liquid Limit Determination 
A B 

1.01 g 1.04 g 
8.92 g 10.42 g 

Dry Soil + Pan 
Wt of Dry Soil, Ws 
Wt of Water, Ww 
Moisture Content, ASTM 

7.10 g 8.27 g 
8.09 g 7.23 g 
1.82 g 2.15 g 

29.89 % 29.74 % 7 
No. 23 23 
Correction Factor, K 0.990 0.990 
Liquid Limit 30 29 

Liquid Limit: 30 __--~__ 
Plastic Limit: 18 

Plasticity Index: I2 - -- 

N k _’ 
20 0.974 
21 0.979 
22 0.985 
23 0.990 
24 0.995 
25 1 :ooo 
26 1.005 
27 1.009 
-- _ -. 

4 1 

I -10 100 
No. of Blows, N 

Plastic Limit Determination 
Pan No. 
Pan Weight 
Wet Soil + Pan 
Dry Soil + Pan 
Wt of Dry Soil, Ws 
Wt of Water, Ww 
Moisture Content, ASTM 
Plastic Limit 

c D 
1.05 g 1.04 g 
7.44 g 8.90 g 
6.46 g 7.71 g 
5.41 g 6.67 g 
0.98 g 1.19 g 

18.11 % 17.84 % 
18% 18% . 

A-7cl 



ATTERBERG LIMITS 
REPORT FORM 
ASTM D 4318 

Project: JERICHO 
Project No.: 2857 
Sample No. PAI IO-SB-003-02 
Description: 

Testing Date: 24 JULY 1998 
Tested By: DG 
Tracking Code: 7810 AT 

Liquid Limit Determination 
Pan No. 
Pan Weight I 
Wet Soil + Pan 
Dry Soil + Pan 
Wt of Dry Soil, Ws 
Wt of Water, Ww 
Moisture Content, ASTM 
No. of Blows, N 
Correction Factor, K 
Liquid Limit NL 

I I Liquid Limit: 
Plastic Limit: 

Plasticity Index: 

NL 
NP 

N/A 

Plastic Limit Determination 
Pan No. 
Pan Weight 
Wet Soil + Pan 
Dry Soil + Pan 
Wt of Dry Soil, Ws 
Wt of Water, Ww 
Moisture Content, ASTM 
Pfastic Limit NP . 



ATTERBERG iiMlTS 
REPORT FORM 
ASTM D 4318 

Project: JERICHO ISLAND 
Project No.: 2914 
Sample No. PAI IO-SB-003-30. 
Description: 

Testing Date: 
Tested By: 
Tracking Code: 

24 JULY 1998 
DG 

7805 AT -.._-..--.. 

Liquid Limit Determination 
Pan No. 
Pan Weight 
Wet Soil + Pan 
Dry Soil + Pan 
Wt of Dry Soil, Ws 
JVt of Water, Ww 
fioisture Content, ASTM 
No. of Blows, N 
Correction Factor, K 
Liquid Limit NL 

0 1 
10 1oc 

No. of Blows, N 

Liquid Limit: 
Plastic Limit: 

Plasticity Index: 

NL 
NP 1 

N/A _ 

Pan No. 
Pan Weight 
Wet Soil + Pan 
Dry Soil + Pan 
Wt of Dry Soil, Ws 

Plastic Limit Determination 

Wt of Water, Ww 
Moisture Content, ASTM * 
Plastic Limit NP 



ATTERBERG ‘LIMITS 
REPORT FORM 
ASTM D 4318 

Project: JERICHO 
Project No.: 2857 
Sample No. PAI IO-SB-004-02 
Description: 

Testing Date: 24 JULY 1998 
Tested By: DG 
Tracking Code: 7811 AT 

Liquid Limit Determination 
Pan No. 
Pan Weight 
Wet Soil + Pan 
Dry Soil + Pan 
Wt of Dry Soil, Ws 
Wt of Water, Ww 
Moisture Content, ASTM 
No. of Blows, N 
Correction Factor, K 
Liquid Limit NL 

Liquid Limit: 
Plastic Limit: 

Plasticity Index: 

NL 
NP 

N/A 



ATTERBERG LIM>lTS 
REPORT FORM 
ASTM D 4318 

Project: JERICHO ISLAND Testing Date: 24 JULY 1998 
Project No.: 2857 Tested By: DG 
Sample No. PAI IO-SB-004-08 . Tracking Code: ~~ 7806~AT 
Description: 

Pan No. 
Liquid Limi t Determination 

I 

Pan Weight 
Wet Soil f Pan 
Dry Soil + Pan 
Wt of Dry Soil, Ws 
Wt of Water, Ww 
Moisture Content, ASTM 
No. of Blows, N 
Correction Factor, K 
Liquid Limit NL 

Liquid Limit: 
Plastic Limit: 

Plasticity Index: 

NL 
NP - 

N/A’ - - 

N 
20 
21 
22 
23 

ii: 
26 
27 
28 

Plastic Limit Determination Plastic Limit Determination 
1 1 

Pan No. Pan No. 
Pan Weight Pan Weight 
Wet Soil + Pan Wet Soil + Pan 
Dry Soil + Pan Dry Soil + Pan 
Wt of Dry Soil, Ws Wt of Dry Soil, Ws 
Wt of Water, Ww Wt of Water, Ww 
Moisture Content, ASTM Moisture Content, ASTM 
PIastic Limit PIastic Limit NP NP 



ATTERBERG LIMITS 
REPORT FORM 
ASTM D 4318 

Project: JERICHO 
Project No.: 2857 
Sample No. PAI IO-SB-005-02 
Description: 

Testing Date: ’ 24 JULY 1998 
Tested By: DG 
Tracking Code: 7812 AT 

Liquid Limit Determination 
Pan No. 
Pan Weight 
Wet Soil + Pan 
Dry Soil + Pan 
Wt of Dry Soil, Ws 
Wt of Water, Ww 
Moisture Content, ASTM 
No. of Blows, N 
Cnrmctinn Fector. K -1. * w-..-. . . -----I - - I 

Liquid Limit NL 

I I 
10 100 . . --. -. 

No. of E3lows, N 

Liquid Limit: 
Plastic Limit: 

Plasticity Index: 

NL 
NP 

N/A 



-.- 
. (’ 

ATTEFtti&tG LIMITS 
REPORT FORM 
ASTM D 4318 

Project: JERICHO 
Project No.: 2857 
Sample No. PAI IO-SB-005-24 
Description: 

Testing Date: 24 JULY 1998 
Tested By: DG - 
Tracking Code: 7807 AT 

Liquid Limit Determination 
Pan No. 
Pan Weight 
Wet Soil + Pan 
Dry Soil + Pan 
Wt of Dry Soil, Ws 
Wt of Water, Ww 
Moisture Content, ASTM 
No. of Blows, N 
Correction Factor, K 
Liquid Limit NL 

l- - 
Liquid Limit: 
Plastic Limit: 

Plasticity Index: 

NL 
NP 

N/A - - 

01 
10 

No. of Blows, N 
L 

N k 
20 0.974 
21 0.979 
22 0.985 
23 0.990 
24 0.995 
25 1 .ooo 
26 1.005 
27 1.009 1 
28 1.014 
29 1.018 

-J 
. I 

30 1.022 --J 

Pan No. 
Pan Weight 

Plastic Limit Determination 

1 
IWet Soil + Pan I I 
Dry Soil + Pan 
Wt of Dry Soil, Ws 
Wt of Water, Ww 
Moisture Content, ASTM 
Plastic Limit NP 

. 



ATTERBERG LIMITS 
REPORT FORM 
ASTM D 4318 

Project: JERICHO I 
Project No.: 2914 
Sample No. PAI-IO-SB. 

SLAND 

-006-06 

Testing Date: 31 AUGUST 1998 
Tested By: CG 
Tracking Code: 7890 AT 

Description: 

Liquid Limit Determination 
Pan No. 
Pan Weight 
Wet Soil + Pan 
Dry Soil + Pan 
Wt of Dry Soil, Ws 
Wt of Water, Ww 
Moisture Content, ASTM 
No. of Blows, N 
Correction Factor, K 
Liquid Limit NL 

Liquid Limit: 
Plastic Limit: 

PIasZicity Index; 

NL 
NP 
NA 

N k 
20 0.974 
21 0.979 
22 0.985 
23 0.990 

i 24 0.995 

Plastic Limit Determination 
Pan No. 
Pan Wei$ht 
Wet Soil + Pan 
Dry Soit + Pan 
Wt of Dry Soil, Ws 
Wt of Water, Ww 
Moisture Content, ASTM 
Plastic Limit NP t 



ATTERBERG LIMITS 
REPORT FORM 
ASTM D 4318 

Project: JERICHO ISLAND 
Project No.: 2914 
Sample No. PAI-10-r 
Description: 

58-007-26 

Testing Date: 31 AUGUST 1998 
Tested By: CG 
Tracking Code: 7893 AT 

Pan No. 
Liquid Limit Determination 

1 Pan Weia ht 
Wet Soil + Pan 
Dry Soil + Pan 
Wt of Dry Soil, Ws 
Wt of Water, Ww 

I-M 1 Moisture Content, AS’ 
No. of Blows. N 
Correction Factor, K 
Liquid Limit NL 

I No. of Blows, N I 

Liquid Limit: 
Plastic Limit: 

Plasticity Index: 

NL 
NP - 
NA - - 

N k 
20 0.974 
21 0.979 
22 0.985 
23 0.990 
24 0.995 
25 1 .ooo 
26 1.005 
27 1.009 
28 1.014 
29 1.018 
30 1.022 3 

Plastic Limit Determination 
Pan No. 
Pan Weight 
Wet Soil + Pan 
Dry Soil + Pan 
Wt of Dry Soil, Ws 
Wt of Water, Ww 
Moisture Content, ASTM . 
Plastic Limit NP 

i 

-4 



ATTERBERG ‘LIMITS 
REPORT FORM 
ASTM D 4318 

Project: JERICHO ISLAND 
Project No.: 2914 
Sample No. PAI-IO-SS-010-01 
Description: 

Testing Date: 
Tested By: 
Tracking Code: 

31 AUGUST 1998 
CG 

7889 AT 

Liquid Limit Determination 
Pan No. 
Pan Weight 
Wet Soil + Pan 
Dry Soil + Pan 
Wt of Dry Soil, Ws 
Wt of Water, Ww 
Moisture Content, ASTM 
No. of Blows, N 
Correction Factor, K 
Liquid Limit NL 

Liquid Limit: 
Plastic Limit: 

Plasticity Index: 

NL 
NP 
NA - 

Plastic Limit Determination 
Pan No. 
Pan Weight 
Wet Soil + Pan 
Dry Soil + Pan 
Wt of Dry Soil, Ws 
Wt of Water, Ww 
Moisture Content, ASTM . 
Plastic Limit NP % 



M~~~T~RECONTENT~ETERM~NAT~ON 
REPORT FORM 

PROJECT: JERICHO ISLAND 
PROJECT No.: 2914 
SAMPLE No.: PAI- O-S5001 -22 
TESTING DATE: 24 JULY 1998 
TESTED By: DG 
TRACKING CODE: 7892 MC 



MOISTURE CONTENT DETERMINATION 
REPORT FORM 

PROJECT: JERICHO ISLAND 
PROJECT No.: 2914 

SAMPLE No.: PAI-lo-SB-002-04 __ 

TESTING DATE: 24 JULY 1998 

TESTED BY: DG 

TRACKING CODE: 7813 MC 

8. EPA MOISTURE CONTENT, W 



MOISTURE CONTENT DETERMINATION 
REPORT FORM 

PROJECT: 
PROJECT No.: 
hMPLE No.: 
TESTING DATE: 
TESTED BY: 
TRACKING CODE: 

JERICHO ISLAND --.. 
2916 

PAI- 0-SB-002-10 
24 JULY 1998 

DG 
7891 MC 



~~I~I~T~REcoNTENTC~E~~~~~~N 
REPORT FORM - 

/’ s 

PROJECT: 

PROJECT No.: 
SAMPLE No.: 
TESTING DATE: 

JERICHO ISLAND 
2914 

PAI-lo-SB-003-02 
24 JULY 1998 

DG 
7810 MC 

TESTED BY: I 

TRACKING CODE: 

, 



MOISTURE CdtiTENT DETERMINATION 
REPORT FORM 

PROJECT: 

PROJECT No.: 
SAMPLE No,: 
TESTING DATE: 
TESTED By: 
TRACKING CODE: 

JERICHO ISLAND 
2914 

PAI- 0-SB-003-30 
24 JULY 1998 

DG 
7805 MC 



PROJECT: JERICHO ISLAND 

PROJECT No.: 2914 

SAMPLE No.: PAI- 0-SB-004-02 

TESTING DATE: 24 JULY 1998 

TESTED BY: DG 

TRACKING CODE: 7811 MC 

MOISTURE CONTENT DETERMINATION 
REPORT FORM 

4. ‘M DRY SOIL + TARE 344.11 9 

5. VVT WATER, Ww 5.89 gj 

141.50 g 6. W-l- DRY SOIL. Ws 

7. ASTM MOISTURE CONTENT, W 4.16 % 

8. EPA MOISTURE CONTENT, W 4.00 % 



MOISTURE C6NTENT DETERMINATION 
REPORT FORM 

PROJECX 
PROJECT No.: 
SAMPLE No.: 
TESTING DATE: 
TESTED BY: 
TRACKING CODE: 

JERICHO ISLAND 
2914 

PAI-10-S&004-06 
24 JULY 1998 

DG 
7806 MC 

6. WT DRY SOIL, Ws 121.73 

7. ASTM MOISTURE CONTENT, W 23.08 % 

‘8. EPA MOISTURE CONTENT, W 18.75 % 



MOISTURE CONTENT DETERMINATION 
REPORT FORM 

PROJECT: 
PROJECT No.: 
SAMPLE No.: 
TESTING DATE: 
TESTED BY: 
TRACKING CODE: 

JERICHO ISLAND 
2914 

p~~-u-~s~.nnu~ 

-.e UVL I I s=v 
nc 
IV 

7812 MC 

i 



I  - , ,  

I 

MOISTURE CONTENT DETERMINATION 
REPORT FORM 

PROJECT: 
PROJECT No.: 
SAMPLE No.: 
TESTING DATE: 
TESTED BY: 
TRACKING CODE: 

JERICHO ISLAND 
2914 

PAI-I O-88-005-24 
24 JULY 1998 

DG 
7807 MC 

R -97 



MOISTURE CONTENT DETERMINATION 
REPORT FORM 

PROJECT: JERICHO ISLAND 

PROJECT No.: 2914 

SAMPLE No.: PAI-lo-SB-006-06 

TESTING DATE: 24 JULY 1998 

TESTED BY: DG 

TRACKING CODE: 7890 MC 

MOISTURE CONTENT (Dry 8 Wet Basis) 

1. MOISTURE TIN NO. A 
I 

2. WT MOISTURE TIN (tare weight) 205.46 9 I 

4. WT DRY SOIL + TARE 



MOISTURE CONTENT DETERMINATION 
REPORT FORM 

PROJECT: 
PROJECT No.: 
SAMPLE No.: 
TESTING DATE: 
TESTED By: 
TRACKING CODE: 

JERICHO ISLAND 
2914 

PAI-lo-SB-007-26 
24 JULY 1998 

DG 
7893 MC 

7. ASTM MOISTURE CONTENT, W 20.67 0,: 

8. EPA MOISTURE CONTENT, W 17.13 %J 



MOISTURE CONTENT DETERMINATION 
REPORT FORM 

-. 

PROJECT: 
PROJECT No.: 
SAMPLE No.: 
TESTING DATE: 
TESTED BY: 
TRACKING CODE: 

JERICHO ISLAND 

2914 



MblSTURE CONTEkT DETERMINATION 
REPORT FORM 

PROJECT: JERICHO ISLAND 
PROJECT No.: 2914 
SAMPLE No.: PI 
TESTING DATE: 
TESTED BY: DG 
TRACKING CODE: 7895 MC 

v-1 o-SD-003-01 
24 JULY 1998 



REPORT FORM 

JERICHO ISLAND 
2914 

PAI-lo-SD-004-01 
24 JULY 1998 

DG 
7900-MC 

PROJECT: 

PROJECT No.: 
SAMPLE No.: 
TESTING DATE: 
TESTED BY: 
TRACKING CODE: 

MOISTURE CONTENT DETERMINATION 

L 

R-lo2 



MOISTURE CONTENT DETERMINATION 
REPORT F,ORM 

PROJECT: JERICHO ISlAND 

PROJECT No.: 2914 
SAMPLE No.: 
TESTING DATE: 

PAI-lO-SD-OO4-01 
24 JULY 1998 

TESTED BY: DG 

TRACKING CODE: 7900 MC 



MOISTURE CONTENT DETERMINATION 
REPORT FORM 

PROJECT: 

PROJECT No.: 
SAMPLE No.: 
TESTING DATE: 
TESTED BY: 
TRACKING CODE: 

JERICHO ISLAND 

2914 
PAI-lo-SD-005-01 

24 JULY 1998 
DG 

7898 MC 



MOISTURE CONTENT DETERMINATION 
REPORT FORM 

-l 
PROJECT: JERICHO ISLAND 
PROJECT No.: 2914 
SAMPLE No.: PAI-lo-SD-006-01 
TESTING DATE: 24 JULY 1998 
TESTED BY: DG 
TRACKING CODE: ?899-MC 



MOISTURE CONTENT DliTERMINATION 
REPORT FORM 

, -\ 

PROJECT: 

SAMPLE No.: 
TESTING DATE: 

PROJECT No.: 

TESTED BY: 
TRACKING CODE: 

JERICHO ISLAND 

PAI-10-SD-007-01 
24 JULY 1998 

2914 

DG 
7897 MC 



MOISTURE CCNTEEN~ ~~~TMVIINATION 
REPORT FORM 

PROJECT: JERICHO ISLAND 

PROJECT No.: 2914 

SAMPLE No.: PAI-lo-SD-008-01 

TESTING DATE: 24 JULY 1998 

TESTED BY: - DG 

TRACKING CODE: 7888 MC 

A-lo7 



MOISTURE CONTENT DETERMINATION 
REPORT FORM 

P-, 
PROJECT: 

PROJECT No.: 
SAMPLE No.: 
TESTING DATE: 
TESTED BY: 
TRACKING CODE: 

JERICHO ISLAND 
2914 

PAI-lo-SD-009-01 - 
24 JULY 1998 

DG 
7887 MC 



:’ 

MOISTURE CO’blTkNT DEjERMlNATlON 
REPORT FORM 

PROJECT: 
PROJECT No.: 
SAMPLE No.: 
TESTING DATE: 
TESTED BY: 
TRACKING CODE: 

JERICHO ISLAND - 
2914 

PAI- O-SD-O 1 O-01 
24 JULY 1998 

DG 
7884-MC 

MOISTURE CONTENT (Dry &Wet Basis) 1 

1. MOISTURE TIN NO. A 

210.72 4 

3. WT WET SOIL + TARE 332.09 4 

4. W-T DRY SOIL + TARE 285.12 d 
5. WT WATER, Ww 48.97 I 

'8. WT DRY SOIL, Ws 

q 

74.40 d 

7. ASTM MOISTURE CONTENT, W 63.13 % 

8. EPA MOISTURE CONTENT, W 38.70 01 4 



MOISTURE CONTENT DETERMINATION 

PROJECT: 
PROJECT No.: 
SAMPLE No.: 
TESTING DATE: 
TESTED BY: 
TRACKING CODE: 

REPORT FORM 
r--- ’ ‘, 

JERlCHO~lS4jdD 
2914 

F ‘Al-l O-SD-01 l-01 
24 JULY 1998 

DG --.- 
7881 MC -- 

. 



MOISTURE CONTENT DETERMINATION 
REPORT FbRM 

PROJECT: JERICHO ISLAND 
PROJECT No.: 2914 
SAMPLE No.: PAI-IO-SD-012-01 
TESTING DATE: 24 JULY 1998 
TESTED BY: DG 
TRACKING CODE: 7883 MC 



MOISTURE CONTENT DETERMINATION 
REPORT FORM 

h , I 

PROJECT: JERICHO ISLAND 
PROJECT No.: 2914 
SAMPLE No.: PAI-IO-SD-013-01 
TESTING DATE: 24 JULY 1998 
TESTED BY: DG 
TRACKING CODE: 7882 MC 



MOISTURE CONTENT DETERMINATION 
REPORT FORM 

PROJECT: 
PROJECT No.: 
SAMPLE No.: 
TESTING DATE: 
TESTED By: 
TRACKING CODE: 

JERICHO ISLAND 
2914 

PAI-I O-SD-01 4-01 
24 JULY 1998 

DG 
7886 MC 



MOISTURE CONTENT DETERMINATION 
REPORT FORM 

PROJECT: 
PROJECT No.: 
SAMPLE No.: 
TESTING DATE: 
TESTED BY: 
TRACKING CODE: 

JERICHO ISLAND 
2914 

PAI-lo-SD-014-02 
24 JULY 1998 

DG 
7880 MC 



_., 
MOISTURE CONTENT DETERMINATION I .&EPORT FORM 

PROJECT: 
PROJECT No.: 
SAMPLE No.: 
TESTING DATE: 
TESTED BY: 
TRACKING CODE: 

JERICHO ISLAND --- 
2914 

PAI-IO-SD-015-01 
24 JULY 1998 

DG 
7885 MC 

18. EPA MOISTURE CONTENT, W 43.78 ‘S&j 



MOISTURE CONTENT DETERMINATION 
REPORT FORM 

- 
-, 

PROJECT: JERICHO ISLAND .._._._. -. _ .._ 
PROJECT No.: 2914 --.--_-_._ 
SAMPLE No.: PAI- 0-SS-007-01 

TESTING DATE: 24 JULY 1998 

TESTED BY: DG 

TRACKING CODE: 7894 MC 



MOISTURE CONTENT DETERMINATION 
REPORT FORM 

PROJECT: 
PROJECT No.: 
SAMPLE No.: 
TESTING DATE: 
TESTED BY: 
TRACKING CODE: 

JERICHO ISLAND 
2914 

PAI-lo-SS-010-01 
24 JULY 1998 

DG 
7889 MC 



UNIT WEIGHT DETERMINATION 
DATA SHEET 

PROJECT: JERICHO ISLAND 
PROJECT No.: 2914 
SAMPLE No.: PAI-lo-SB-OOl-22 
TESTING DATE: 12 AUGUST 1998 
TESTED BY: DG 
TRACKING CODE: 7892 VW 



UNIT WElGfif‘DEiii%fllNATlON 
DATA SHEET 

PROJECT: 
PROJECT No.: 
SAMPLE No.: 
TESTJNG DATE: 
TESTED BY: 
TRACKING CODE: 

JERICHO ISLAND 
2914 

PAI-IO-SB-002-10 
12 AUGUST 1998 

DG 
7891 UW 

UNIT WEIGHT (DENSITY) 
, 

1. SAMPLE NO. A / B / C 

2. WT OF MOLD (tare weight) 21.01 9’ 21.01 $ 21.01 g 

3. WT OF MOLD + SOIL 380.89 g’ 380.51 g 381.09 I g 

4. WT OF WET SOIL, W 359.88 9’ 360.08 g 

5. DIAMETER OF SPECIMEN, D 2.00 ifj 2.00 irl/ 2.00 ir / / 

5. HEIGHT OF SPECIMEN, H 4.00 ii 4.00 id 4.00 in 

7. VOLUME OF SPECIMEN 12.57 in{ 12.57 ini 12.57 in’ 
I 

8. BULK UNIT WEIGHT 109.1 pd: 109.0 pd 109.2 pd 

9. BULK SPECIFIC GRAVITY 1.7 1.7 1.7 , 



UNIT WEIGHT DETERMINATION 
DATA SHEET 

PROJECT: 
PROJECT No.: 
SAMPLE No.: 
TESTING DATE: 
TESTED BY: 
TRACKING CODE: 

JERICHO ISLAND 
2857 

PAI lo-SB-003-30 
23 JULY 1998 

DG 
7805 UW 

8. HEIGHT OF SPECIMEN, H 4.00 id 4.00 ir 4.00 ir 8 

7. VOLUME OF SPECIMEN 12.57 in{ 12.57 in” 12.57 in’ 

8. BULK UNIT WEIGHT 116.7 pcl 116.6 pd 116.7 pcl 

9. BULK SPECIFIC GRAVITY 1.9 , 1.9 1.9 



r 
UNIT wEi&iT DETER~VII~JATION 

DATA SHEET 

PROJECT: 
PROJECT No.: 
SAMPLE No.: 
TESTING DATE: 
TESTED BY: 
TRACKING CODE: 

JERICHO ISlAND 
2914 

PAI 1 O-S B-004-06 
23 JULY 1998 

DG 
7806 UW 

R-I2\ 



UNIT WEIGHT DETERMINATION 
DATA SHEET 

PROJECT: JERICHO ISLAND 
PROJECT No.: 2857 
SAMPLE No.: PAI- O-SB-005-24 
TESTING DATE: 23 JULY 1998 
TESTED BY: DG 
TRACKING CODE: 7807 UW 

.r 



PROJECT: JERICHO ISLAND 
PROJECT No.: 2914 
SAMPLE No.: PAI-lo-SB-006-06 
TESTING DATE: 12 AUGUST 1998 
TESTED BY: DG 
TRACKING CODE: 7890 UW 



UNIT WEIGHT DETERMINATION 
DATA SHEET 

PROJECT: JERICHO ISLAND 

PROJECT No.: 2914 

SAMPLE No.: PAI-I 0-SB-007-26 

TESTING DATE: 12 AUGUST 1998 
TESTED BY: DG 
TRACKING CODE: 7893 UW 

f--l. 



UNIT WEl6;~i’~tiE~E~~INATlON 
DATA SHEET 

PROJECT: JERICHO ISLAND 
PROJECT No.: 2914 
SAMPLE No.: PAI-IO-SD-003-01 
TESTING DATE: 12 AUGUST 1998 
TESTED BY: DG 
TRACKING CODE: 7895 UW 

7. VOLUME OF SPECIMEN 

8. BULK UNIT WEIGHT 

,9. BULK SPECIFIC GRAVITY 

12.57 ins 12.57 ina 12.57 in” 

110.8 pcf 108.4 pd 109.1 pd 

1.8 1.7 ‘, 1.7 , 



UNIT WEIGHT DETERMINATION 
DATA SHEET 

PROJECT: JERICHO ISLAND 
PROJECT No.: 2914 

SAMPLE No.: PAI-IO-SD-0044 

TESTING DATE: I2 AUGUST 1998 
TESTED BY: DG 
TRACKING CODE: 7900 uw 

R-lab 



., ._’ 3, ’ 

UNIT WEIWH ~~E~ERMINATIoN 
DATA SHEET 

PROJECT: JERICHO ISLAND 
PROJECT No.: 2914 
SAMPLE No.: PAI-IO-SD-005-01 
TESTING DATE: 12 AUGUST 1998 
TESTED By: DG 
TRACKING CODE: 7898 UW 



UNIT WEIGHT DETERMINATION 
DATA SHEET 

PROJECT: JERICHO ISLAND 
PROJECT No.: 
SAMPLE No.: 
TESTING’ DATE: 
TESTED BY: 
TRACKING CODE: 

2914 
PAI-IO-SD-006-01 
12 AUGUST 1998 

DG 
7899 UW 

’ i 

7. VOLUME OF SPECIMEN 

8. BULK UNIT WEIGHT 

<9. BULK SPECIFIC GRAVITY 

112.5 pd 111.9 pd 112.9 pcl 

1.8 I.8 1.8 



UNIT WEIGHT DETERMINATION 
DATA SHEET 

PROJECT: JERICHO ISLAND 

PROJECT No.: 2914 
SAMPLE No.: PAI-I O-SD-007-01 
TESTING DATE: 12 AUGUST 1998 
TESTED BY: DG 
TRACKING CODE: 7897~ UW 

6. HEIGHT OF SPECIMEN, H 4.00 in 4.00 itj -_..--__ irJ 4.00 

7. VOLUME OF SPECIMEN 12.57 in’ 12.57 in? 
I 

12.57 in? 

8. BULK UNIT WEIGHT 106.8 pcf 105.3 pdf 105.7 PC{ 

9. BULK SPECIFIC GRAVITY I 1.7 1.7 I 1.7 1 



UNIT WEIGHT DETERMINATION 
DATA SHEET 

PROJECT: JERICHO ISLAND 
PROJECT No.: 
SAMPLE No.: 
TESTING DATE: 
TESTED BY:, 
TRACKING CODE: 

2914 
PAI-IO-SD-008-01 
18 AUGUST 1998 

DG 
7888 UW 

6. HEIGHT OF SPECIMEN, H 4.00 ir 4.00 ir 4.00 ir 

7. VOLUME OF SPECIMEN 12.57 in’ 12.57 in’ 12.57 in’ 

8. BULK UNIT WEIGHT 74.1 pd 74.0 pcl 74.0 pcf 

9. BULK SPECIFIC GRAVITY 1.2 I.2 I.2 



PROJECT: JERICHO ISLAND 

PROJECT No.: 2914 
SAMPLE No.: POAI-IO-SD-009-01 
TESTING DATE: 18 AUGUST 1998 
TESTED BY: DG 
TRACKING CODE: 7887 UW 

. 

UNIT WEIGHi DETERMINATION 
DATA SHEET 

6. HEIGHT OF SPECIMEN, H 4.00 iri 4.00 it-’ 4.00 ir 

7. VOLUME OF SPECIMEN 12.57 in7 12.57 in” 12.57 in’ 
I 

8. BULK UNIT WEIGHT 76.4 pcf 76.4 pd 76.4 pcf 

9. BULK SPECIFIC GRAVIN 1.2 1.2 1.2 

A-431 



. 

UNIT WEIGHT DETERMINATION 
DATA SHEET 

PROJECT: JERICHO ISLAND 
PROJECT No.: 2914 

SAMPLE No.: PAI-IO-SD-010-01 

TESTING DATE: 18 AUGUST 1998 

TESTED BY: DG 

TRACKING CODE: 7884 UW 

7. VOLUME OF SPECIMEN 

8. BULK UNIT WEIGHT 

9. BULK SPECIFIC GRAVITY I 1.6 1.6 ‘, -----..L!J-.. 

. 

A-Isa 



. 

UNIT WEIGHT DETERMINATION 
DATA SHEET 

PROJECT: JERICHO ISLAND 
PROJECT No.: 2914 
SAMPLE No.: PAI-I O-SD-01 l-01 
TESTING DATE: I8 AUGUST 1998 
TESTED BY: DG 
TRACKING CODE: 7881 UW 

6. HEIGHT OF SPECIMEN, H I 4.00 ir 4.00 in 4.00 ir 

7. VOLUME OF SPECIMEN 12.57 in” 12.57 ina 12.57 ina 

4. BULK UNIT WEIGHT 100.9 Pcl 99.9 pcl 100.6 pcf 

-9. BULK SPECIFIC GRAVITY 1.6 1.6 1.6 

63433 



UNIT WEIGHT DETERMINATION 
DATA SHEET 

PROJECT: 
PROJECT No.: 
SAMPLE No.: 
TESTING DATE: 
TESTED BY: 
TRACKING CODE: 

JERICHO ISLAND 
2914 

PAI-IO-SD-012-01 
18 AUGUST 1998 

DG 
7883 UW 

-_-_. _... _....___ _., 

sm.___;_ 

7. VOLUME OF SPECIMEN 12.57 in4 12.57 id 12.57 id 

8. BULK UNIT WEIGHT 99.4 pet 100.4 pcl 100.2 pd 

9. BULK SPECIFIC GRAVITY 1.6 1.6 1.6 



UNIT WEIGHT’ DETERiVllNATlON 
DATA SHEET 

PROJECT: JERICHO ISLAND 
PROJECT No.: 
SAMPLE No.: 
TESTING DATE: 
TESTED BY: 
TRACKING CODE: 

. 

2914 
PAI- O-SD-01 3-01 
18 AUGUST 1998 

DG 
7882 UW 

6. HEIGHT OF SPECIMEN, H 4.00 if 4.00 ir 4.00 it 

7. VOLUME OF SPECIMEN 12.57 ins 12.57 in’ 12.57 in’ 
1 

8. BULK UNIT WEIGHT I 91.6 pcl 92.2 pcf 92.6 pd 
/ 

9. BULK SPECIFIC GRAVITY 1.5 1.5 1.5 



UNIT WEIGHT DETEfiMlNATlON 
DATA SHEET 

PROJECT: JERICHO ISLAND 
PROJECT No.: 2914 
SAMPLE No.: PAI-IO-SD-014-01 
TESTING DATE: 18 AUGUST 1998 
TESTED BY: DG 
TRACKING CODE: 7886 UW 



UNIT WEIGHT DETERMINATION 
DATA SHEET .l 

PROJECT: JERICHO ISLAND 
PROJECT No.: 2914 
SAMPLE No.: PAI-lO-SD-014-02 
TESTING DATE: 18 AUGUST 1998 
TESTED BY: DG 
TRACKING CODE: 7880 UW 



UNIT WEIGHT DETERMINATION 
DATA SHEET 

PROJECT: JERICHO ISLAND 

PROJECT No.: 2914 

SAMPLE No.: PAI-lo-SD-01501 

TESTING DATE: 18 AUGUST 1998 

TESTED BY: DG 

TRACKING CODE: 7885 UW 



UNIT WEIGHT DETERMINATION 
DATA SHEET 

PROJECT: JERICHO ISLAND __ 
PROJECT No.: 2914 
SAMPLE No.: PAI- 0-SS-007-01 -- 
TESTING DATE: 12 AUGUST 1998 
TESTED BY: DG 
TRACKING CODE: 7894 UW 

P -w 



UNIT WEIGHT DETERMINATION 
DATA SHEET 

PROJECT: JERICHO ISLAND 
PROJECT No.: 2914 
SAMPLE No.: PAI-IO-SS-010-01 
TESTING DATE: 12 AUGUST 1998 
TESTED BY: DG 
TRACKING CODE: 7889 UW 



SOLID SPECIFIC~GRAVITY 
ASTM D 854 

DATA SHEET 

, 

PROJEC;: JERICHO ISLAND 

PROJECT No.: 2914 

TESTING DATE: 30 JULY 1998 

TESTED BY: DG 

TRACKING CODE: 7825-GS2 

1 

SOLID SPECIFIC GRAVITY 
I I I 

111. Gs@20”C I 2.69 1 2.69 1 2.67 ] 



SOLID SPECIFIC GRAVITY 
ASTM D 854 
DATA SHEET 

PROJECT: JERICHO ISLAND 

PROJECT No.: 2914 

TliSTlNG DATE: 25 AUGUST 1998 

TESTED BY: MC 

TRACKING CODE: 7908-GS2 

10. CORRECTION FACTOR K 0.9992 0.9992 0.9992 

11. Gs@20”C 2.67 2.68 2.67 



SOLID SPECIFIC GRAVITY 
ASTM D 854 
DATA SHEET 

PROJECT: JERICHO iSLAND 

PROJECT No.: 2914 

TESTING DATE: 25 AUGUST 1998 

TESTED BY: MC 

TRACKING CODE: 7916-GS2 

SOLID SPECIFIC GRAVITY 

1 . SAMPLE NUMBER 1 OSB-006-06 1 OSB-002-i 0 IOSB-001-22 

2. FLASK NUMBER 1 2 3 

3. TEMPERATURE 21.6 C 21.1 “C 21.1 ‘C 

4. WT. FLASK & WATER 200.18 g 194.77 g 201.46 g 

10. CORRECTION FACTOR K 

2.73 2.70 2.73 





SEDIMENT SAMPLE LOG SHEET 

n--e I a‘ I 

Project Site Name: &&?j2.1S z&&B Sample ID No.: 
Project No.: -7 as,3 Sample Locationew 

Sampled By: 
&\.,Surface Soil C.O.C. No.: 2za-z. 

x Subsurface Soil gar-lb 
0 Sediment T pe of Sample: 
0 Other: . iii Low Concentration 
[I QA Sample Type: 0 High Concentration 

;RAE SAMPLE DATA: 

Me: 7Bq 4g I Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

sic& 

lonitor Rea&ng (pprn): ’ 0 
* 2g$$f 

r 
,F& 

giiyi&#9 

:OMPOSITE SAMPLE DATA: v 

)ate: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

. , 

lethod: /.A ’ 
H--- I 

lonitor Readings 

%ange in ppm): ,’ 

AMPLE COLLECTION INFORMATION: 



Project Site Name: 
Project No.: 

~-Surface Soil 
_ 0 Subsurface Soil 

0 Sediment 
fl Other: 
fl QA Sample Type: 

T pe of Sample: 

lisG Low Concentration 
0 High Concentration 

fate: Time Dep;h Color Description (Sand, Silt, Clay, Moisture, etc.) 
I 1 

lelhod: 

2onitor Readings 

?ange in ppm): 

SEDIMENT SAMPLE LOG SHEET 
. 
PageL of 

1 I 

AMPLE COLLECTION INFORMATION: 

I 1 I 

BSERVATIONS I NOTES: IMAP: .- 

I 

ircle if Applicable: Signature(s): 

MSlhlSD Duplicate ID No.: . 



Project Site Name: 
Project No.: 

ubsurface Soil 

i Other: 
0 QA Sample Type: 

. 

Page/ of 

.Sample ID No.: I% -NJ -z&3-- 02-k 
Sample Location: Hz-,0 +Joz 
Sampled By: 0-G 

C.O.C. No.: ‘wbm 

Type of Sample: 
aa4b Jo/q 

&Low Concentration 
fl High Concentration 

I Method: 

I Monitor Readings 

I (Range in ppm): 

I I I I 
! SAMPLE COLLECTION INFORMATION: 

C 
I . 

C :ircle if Applicable: 

MSlMSD Duplicate ID No.: 



Sample ID No.: f?~~/C?~-~ Y.@-c 
Sample Location: J-+?~-~o-~/&EQ 7 
Sampled By: gi G 
C.O.C. No.: aa4q 

’ SOIL & SEDIMENT SAMPLE LOG SHEET 

is* Page of m- 
.’ \ -1 II 

Project Site Name: 
Project No.: 

fj Surface Soil 
‘x Subsurface Soil 

0 Sediment Type of Sample: 
fl Other: 0 Low Concentration 
fl QA Sample Type: 0 High Concentration 

G iRAB SAMPLE DATA: ’ .’ ‘. ..: .’ ; :. 

c late: Y/j 3 /$5 Depth Color Description (Sand, Silt, Clay, Moisture. etc.) 

1 lme: f /&pc 

A dethod: H~,7yfi ‘. - - ‘/ 

h lonitor Rea&g (pprt+ &A+ 
g2 y 

C :OMPOSITESAMPLE DATA: 

C bate: Time Depth I Color Description (Sand, Silt, Clay, Moisture, etc.) 

I I 

k lethod: 

lu lonitor Readings 

(1 ?arige in ppm): 

I 1 

S #AMPLE COLLECTION INFORMATION: 

Analysis 

1 I 

I Container Requirements I Collected 1 Other 

I 

0 1BSERVATlONS I NOTES: 

ircle if Applicable: 

MAP: 

C 

MSIMSD Dtiplicate ID No.: 



SOIL 8 SEDIMENT SAMPLE LOG SHEET 

PaQe of -- - 

Project Site Name: )‘$4?fT? -- /?)&&s ~/!I+cz~ 
Project No.: 7 &.,.i; -3 

Sample-ID No.: fl$y -..$$ w $J;s. 
Sample Location: I XT?& ‘.M ./I i‘ 
.Sampled By: 6 6 

fj Surface Soil C.O.C. No.: %Zc;/ “*i 
)ktr, Subsurface Soil 

0 Sediment Type of Sample: 
’ 0 Other: --v 

ow Concentration 
0 QA Sample Type: 0 High Concentratiqn 

;RAB SAMPLE DATA: ,. .- 

bate: 7//.3/W Depth . .Color Description (Sand, Silt, Clay, Moisture, etc.) 

ime: ‘-//‘!y$y 

lethod: f&T r-&f 

lonitor Reading (ppm): 0 

:OMPOSITE SAMPLE DATA:., Y 

tate: Time Depth Color , Description (Sand, Silt, Clay, Moisture, etc.) 

lethod: 

lonitor Readings 

?ange in ppm): 

:AMPLE COLLECTiON INP’ORMATION:‘ 

IBSERVATlONS I NOTES: MAP: 

:ircle if Applicable: 

MSIMSD Duplicate ID No.: 



SEDIMENT SAMPLE LOG SHEET 

, 
Page_/ of 

‘I 

Project Site Name: 
Project No.: 

Sample ID No.: pj- ~&-s&i53 -3y -,, 
Sample Location: @4&I-/~-5&33 
Sampled By: G-6 
C.O.C. No.: f---o 

- O’Sediment 
0 Other: 
0 QA Sample Type: 

SRAB SAMPLE DATA: 

3ate: 7/j 3/q 9 
rime: t ]I*) 5 

tiethod: cxw 

vlonitor Reading (ppm): /J 

:OMPOSITE SAMPLE DATA: 

)ate: 

nethod: 

h nonitor Readings 

(’ Range in ppm): 

1 I I 
AMPLE COLLECTION INFORMATION: 

Depth Color 

3dJ-3A bf=- 4 
CT crh 

T pe of Sample: 
kLow Concentration 
fl High Concentration 

Description (Sand. Silt. Clay, Moisture, etc.) 

F/LO scL/r-~ o-j/y &Q-J+ 

Cb+vc+ F” &+..xA 
” 

Time Deplh Color Description (Sand. Silt, Clay. Moisture, etc.) 

/( 

BSERVATIONS I NOTES: 
- 

rcle if Applicable: 

Duplicate ID No.: 

MAP: 



SOIL 8 SEDlMEN,T SAMPLE LOG SHEET 
.: 

A/ 

fl Surface Soil C.O.C. No.: 
wubsuiface Soil 

Type of Sample: 0 Sediment 
0 Other: ow Concentration 
0 QA Sample Type: -% 0 Igh Concentration 

;RAB SAMPLE DAT& ,..‘. ” . ..’ . 

late: ‘-7 //(y/J L;; ‘& Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

ime: ‘,I _ . $&,:i 
I 

lethod: w/--&f&?- . -;z-4.’ Q%rti 
jE iTjI&Q -- j-J 

phsc 
lonitor Readihg (ppm)!- % ’ 

:OMPOSlTE SAMPLE DAT&. 

late: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

lethod: 

lonitor Readings 

iange in ppm): 

AMPLE COLLECTION INFORMATION: 

ircle if Applicable: 

MSlMSD Duplicate ID No.: 
:,,,,-<b.- 

L 



SOIL & SEDIMENT SAMPLE LOG SHEET 
. 
Page- of - 

Project Site Name: .,?z/& &/ Sample ID No.: 
Project No.: 79& 3 

&yt5;c?c?cig 
’ Sample Location: d( I -jo ~3 

Sampled By: & 

f’j Surface Soil C.O.C. No.: c: 

=T 
ubsurface Soil 

, 

0 ediment pe of Sample: 
[I Other: 

!% 
Low Concentration 

[I CIA Sample Type: 0 igh Concentration 

;wB SAMPLE DATA: :?...I:..- ::. ,. 

bate: &/y/s/ /“’ 
> 

I 6 Depth C&or Description (Sand, Silt, Clay, Moisture, etc.) 

‘ime: 
I L // -20 

lethod: -a,y-&&m b-g ’ 
&--Yj&yq. F=- ~!$-(qJ .. l/uqf 

lonitor Reading (ppm): 0 

:OMPOSlTESAMPLE DAT&. .> .’ 

Bate: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

lethod: 

lonitor Readings 

iange in ppm): 

AMPLE COLLECTION INFORMATION: 



SEDIMENT SAMPLE LOG SHEET . 
PageL of 

c 

G 

0 

T 

M 
M 

C 

0 

M 

M 

(6 

S1 

‘. 

i 

t 

Project Site Name: 
Project No.: 

$3. w-face Soil 

#kf 
Subsurface Soil 

0 Sediment 
0 Other: 
0 QA Sample Type: 

Sample ID No.: - 10 -s- ?Yf+l 
Sample Location: @~-Q+&,u 
Sampled By: GG 

-C.O.C. No.: =zL I 

T pe of Sample: 
ik Low Concentration 

fl High Concentration 

Nate: ?/&?R 
ime: f /5:)0 

lethod: m T-,&T,-- 

lonitor Readikg (pbm): 2’) 

OMPOSITE SAMPLE DATA: 

ale: Time 

ethod: 

Depth Color Description (Sand. Silt. Clay, Moisture. etc.) 

8-m $3 -3 g 

3 0 

Depth Color Description (Sand. Silt, Clay. Moisture. etc.) 

I 

onitor Readings 

lange in ppm): 

4MPLE COLLECTION INFORMATION: 

I 
,BSERVATlONS I NOTES: 

:irclc if Applicable: 

MSlMSD Duplicate ID No.: 

MAP: 

Signature(s): 



SOIL 8s SEDIMENT SAMPLE LOG WEE? 

Pane-’ nf , 

Project Site Name: 
Project No.: ” - .- ~k>-~> 

0 Surface Soil 

fl Other: 
I] QA Sample Type: 

GRAB SAMPJ$ DATA: .::..” ., 

late: “7 / icgp& Depth 

‘ime: 8) ;7--= ,c) 

dethod: ~.--c*~:?-qfi 

Monitor Redding (ppm): 

:OMPOSlTE SAMPLE DATA:. .,’ 

bate: Time Depth 

lethod: 

. Color 

Color 

Type of Sample: 

Description (Sand, Silt, Clay, Moisture, etc.) 

Description (Sand, Silt, Clay, Moisture, etc.) 

fionitor Readings 

Range in ppm): 

Container Requirements I Collected Other 

/ _ ~~&3J~~ I 
/A - .&r;..:T 

,7f 

1 

tBSERVATJONS I NOTES: ,: .., 

ircle if Applicable: 5 

MSlMSD Duplicate ID No.: 
CT. ,/A.., 



SOIL & SEDIMENT SAMPLE LOG SHEET 
n--l A 

Project Site Name: 
Project No.: ‘7 q.‘-- \(-;: -+ / 

[I Surface Soil 

0 Other: 
E] QA Sample Type: 

;~BSAMfJ~DAT& ., : . . . . . :.. ‘. .:::.. 

bate: (y/$_“;,, Z& Depth 
‘ime: i ~~~~- 

dethod: “.-* ).f --.5 -;5- &yy., 

ftonitor Readinb (ppm): 
:OMPOSITE SAMPLE DATA:. 

Sample location: 
Sampled By: 
C.O.C. No.: 

Type of Sample: 

_.‘. 

. Cplor Description (Sand, Silt, Clay, Moisture, etc.) 

u 

Range in ppm): 

BSERVATIONS I NOTES: MAP: ..,. ,:, .:,. 

-I______L 

ircJe if Applicable: 

MSIMSD Duplicate ID No.: 



SOIL 8 SEDIMENT SAMPLE LOG SHEET 

Paae i of .: 

Project Site Name: 
Project No.: 

ubsurface Soil 

fl Other: 
fl QA Sample Type: fl High Concentration 

3RAB SAMPLE DATA: ., :: .I : .: 

late: 
, i-. --i 

q J.3 / < I Depth Color Description (Sand, Silt; Clay, Moisture, etc.) 

rime: / /,f. C”. +-,.,-- 

ulethod: Tf.7, ,T ;$b&m 

wtonitor Reading (ppr& (/ -T 

:OMPOSITESAMP&DATAz. ..’ : .’ L: 

late: Time Depth Color Description (Sand. Silt, Clay, Moisture, etc.) 

utethod: 

aonitor Readings 

Range in ppm): 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

IBSERVATIONS I NOTES: MAP: . ‘. ,. 
,e- 

w 
c= ---~ 

:ircle if Applicable: 

MSIMSD Duplicate ID No.: 



SEDIMENT SAMPLE LOG SHEET 

Pagel of / -- 
Project Site Name: 
Project No.: 

ubsurface Soil 

0 Other: 
0 QA Sample Type: 

;RAB SAMRLE DATA: 

late: 

‘ime: I @* 

Sample ID No.: 
Sample Location: 
Sampled By: 

C.O.C. No.: 

T pe of Sample: 
oaaqb 

&Low Concentration 
0 High Concentration 

Depth Color Description (Sand. Silt, Clay, Moisture. etc.) 

lonitor Redding (ppk): 2-3 
t&--B cry.. 

:OMPOSITE SAMPLE DATA: 

bate: Time 

lethod: 

Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

lonitor Readings 

iange in ppm): 

. 



Project Site Name: 
Project No.: 

:I): Surface Soil 

X Subsurface Soil 
0 Sediment 
0 Other: 
fl QA Sample Type: 

Sample ID No.: M-/O -sd- 
Sample Location: 

07-2 

Sampled By: 
C.O.C. No.: 5 iiiz.50 

T pe of Sample: 
&Low Concentration 

fl High Concentration 

. 

Page_/ of 

h 

h 

(1 

5RAB SAMPLE DATA: 

Color 

I bf . . 2-b 

Description (Sand, Silt, Clay, Moisture, etc.) 

fz &+a 5%-e Qdm 

Depth 

Janitor Reading @pm’): 

:OMPOSITE SAMPLE DATA: 

)ate: 

nethod: 

Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

-------- 

donitor Readings 

Range in ppm): 

. 

I 
BSERVATIONS I NOTES: 

rcle if Applicable: 

MSIMSD Duplicate ID No.: 

MAP: 



SOIL & SEDlMEfJT SAMPLE LOG SHEET 

- -z- - -- 1 

Project Site Name: r;Jjl<.z2) ~$,$&~~j&~ < Sample JD No.1 fi c-/L: .:&5-- c:T-z 
Project No.: Sample Location: f4cjC- s&j q 

Sampled By: (A I 

0 Surface Soil C.O.C. No.: e.-;+ Gee.‘, 
Subsurface Soil 
Sediment Type of Sample: saw 

[I Other: &Low Concentration 
0 QA Sample Type: 0 High Concentration 

#AS SAMPLE DATA: ., ; :. 

late: 7/-&Ppyj Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

ime: f &&J 

lethod: ,~?‘-~ ‘. 71 -‘w 

lonitor Readihg (ppmf d 

OMPOSITESAMPLE DATA: i 

ate: Time Depth Color .Description (Sand, Silt, Clay, Moisture, etc.) 

lethod: 

onitor Readings 

lange in ppm): 

r 

I 
r\MPLE COLLECTION INFORMATION: 

n Analysis 

/ G-emF~-l-l 
r- /J 4/r /+qgj$~~,/i- 

Container Requirements 

/ l.WH2-T 

Collected Other 

3SERVATIONS I NOTES: MAP: .: ‘. 

:ircle if Applicable: Signature(s): 

MSIMSD Duplicate ID No.: 

9 





SURFACE WATER SAMPLE LOG SHEET 

Paae I of I 4- -. - 

Project Site Name: /dm .2&2Q\ S & O&Q Sample ID No.: 

%?0.3 

p/f-,&a-. 3 t-4 
Project No.: Sample Location:,e&ZIj%- suO 1 

Sampled By: s. m 
0 Stream C.O.C. No.: ogg7r 
fl Spring 
0 Pond Type of Sample: 
u Lake < 

/IiuL FLR+ 

rrb, Low Concentration . 
rOther: - 0 High Concentration 
0 Qk Sample Type: 

;AMPLlNG DATA: 
late: 7/u/QP) Color PH S.C. Temp. Turbidity DO Salinity Other 

7me: 
I 

/As Yisuai Standard &/cm Dqrees C h-i-U wn 5 tiA 

depth: swh- 

Aethod: &J& % 7 27 3b.b 30.9 ‘rs a& ;1.w 
;AMPLE COLLECTION INFORMATION: 

\ 
ircle if Applicable: 

MSIMSD Duplicate ID No.: 



SURFACE WATER SAMPLE LOG SHEET 

Paoe I of I -=-A -.- 

Project Site Name: 
Project No.: 

0 Stream C.O.C. No.: 

n Spring 
0 Pond Type of Sample: 

0 Lake ,& Low Concentration 
- 

gOther: - imc Fit [I High Concentration ’ 

0 QA Sample Type: 

SAMPLING DATA: 
late: T/&g/p 0’ 
3me: 

I 
/da 2 

lepth: se 
Aethod: &q& ’ 

PH S.C. Temp. Turbidity DO Salinity Other 

Staodard &/cm Degrees C NA 
I 

7.3r 33.t 36. s 



SURFACE WATER SAMPLE LOG SHEET 
1 . 

Pal-w I nf / 

Project Site Name: f*m , ?A??$&\ $ 5 &JJ Sample ID No.: * p&.-,ics~7 b3 -, 
Project No.: 3Fm.3 Sample Location: P&-,t-~wos 

4wckb Zamd~ 
Sampled By: Se klek9Go 

0 Stream C.O.C. No.: Q 2273 
n Spring 
fl Pond Type of Sample: 

0 Lake -: 
m- 

8 Low Concentration 
rOther: - IrWL 0 High Concentration ’ 
0 QA Sample Type: 

SAMPLING DATA: 
late: 7/29/H Color PH S.C. Temp. Turbidity DO Salinity Other 

‘ime: / v,3s visual Standard ,&/cm Degrees C h-l-U wn % NA 

depth: Swb 
lethod: && v da/ Z@ $%A 37*4 33 SW 3.M . 

;AMPLE COLLECTION INiORMATION: 



SURFACE WATER SAMPLE LOG SHEET 

0 Stream C.O.C. No.: 

’ fl Spring 
0 Pond 
0 Lake 
rOther: - 

PageI of 1, 

Project Site Name: 
Project No.: 

I 

Type of Sample: 
4W7G7 6 p@ 

J& Law Concentration 
fl High Concentration ’ 

I] QA Sample Type: I 

SAMPLING DATA: 

Iate: 7j2ip/ 9$? 
I 

rime: lz 73 

SAMPLE COLLECTION 

Color PH S.C. Temp. Turbidity DO Salinity Other 

ViSUl Staodard ,4&m DqreesC h’L1J man % NA 

$ka7 (;.$w g.49 

Analysis 

ata- 

1 Preservative 

I HCL 

Container Requirements 1 Collected ’ 
I / 

~~ ~~ 
I 

3BSERVATIONS / NOTES: MAP: 

:irde if Applicable: 

MS/MS0 Duplicate 10 No.: 

#-ibZ 



: 

SURFACE WATER SAMPLE LOG SHEET 

’ =yc- VI 1, 

Project Site Name: Sample ID NO.: 4% 1 -lo - ~6 -,a” . 
Project No.: Sample Location: pA1 10 ~~5 

.Sampled By: ii,d LiimYd 
0 Stream C.O.C. No.: 
I] Spring $8b-p% WI 
fl Pond Type of Sample: 
0 Lake rr), Low Concentration 

)$/Other: - -iL. ~7lePfw 0 High Concentration . 
fl QA Sample Type: 

iAMPLlNG DATA: 
late: 07 u lf $ Color PH S.C. Temp. Turbidity DO Salinity Other 

‘ime: 1 wz \%ual Smdard &$km D~~~FsC h-l-U NA 

depth: &-&CL 
kthod: &I&’ r clr %yo N i 33.b 7s 
iAMPLE COLLECTION INF.ORMATION: 

,BSERVATIONS i NOTES: MAP: 

MSIMSD Duplicate ID No.: 



SURFACE WATER SAMPLE LOG SHEET 

Paoe I af / 

Project Site Name: 
Project No.: 

Sampled By: 

/J Stream C.O.C. No.: 0 2172 
1 Spring 
0 Pond Type of Sample: 

/J Lake & Low Concentration 

rOther: - T&AL FLH- 0 High Concentration . 

0 QA Sample Type: 

SAMPLING DATA: 
late: 7/218/9f 

I 
‘ime: 

Depth: 
helhod: && 

Color PH S.C. Temp. Turbidity 

\‘isud Standard .&/cm Dqrees C h-IV 
1 

,,CfW 7s 368% 30.b ‘2 

DO Salinity 

mpln I 

3.(/3 2.vs 

Other 

NA 



SURFACE WATER SAMPLE LOG SHEET, 
\ 

5 PanP I nf t 

Project Site Name: fdm , ?~WJ$ & &.D Sample ID No.: J~.-/o-,~.-~~ 
Project No.: em3 Sample Location: &Qr-/2-5~07 

Sampled By: &&,$+?q 
0 Stream C.O.C. No.: oat273 
0 Spring 
[I Pond Type of Sample: 
0 Lake, rrj, Low Concentration 

rOther: - 
e 

IiiPL F/k+ 0 High Concentration 
u QA Sample Type: 

SAMPLING DATA: 
late: 7/*9/98 Color PH S.C. Temp. Turbidity DO Salinity Other 

Yme: 
I 

/+q5 \‘iwll Standard ,&@/cm Dqrees C h7-u WI Qn NA 
depth: ,whe 
Method: && LM 79 38.1 33.9 -70 7*/l A.5m 
SAMPLE COLLECTION INFORMATION: 

ircle if Applicable: 

MSlMSD Duplicate ID No.: 



. 

SURFACE WATER SAMPLE LOG SHEET 

PageJ- of 1_ 
i 

Project Site Name: Sample ID No.: 

Project No.: ’ Sample Location: 
Sampled By: 

fl Stream C.O.C. No.: 

n Spring 
0 Pbnd Type of Sample: 

Jj Lake .& Low Concentration 

gOther: - 
- 

/In-% [I High Concentration . 

u QA Sample Type: 

SAMPLING DATA: 
I Date: s$?f/y@ Color PH S.C. Temp. Turbidity DO Salinity Other 

Time: 
I 

*SC ViSUill Standard mS/cm Dqrees C h-l-u tiA 
I Depth: w 

Uethod: &x& 9 ’ 

I I I 
f I 

( 3BSERVATIONS I NOTES: MAP: 

/307 H-/7 



SURFACE WATER SAMPLE LOG SHEET 

-n--- I -* J 
rdgel "I 1_ 

Project Site Name: /*m , qbm\s & b%J) Sample ID No.: @--/a *sx0- ,*- 
Project No.: mz?3 Sample Location: 

Sampled By: 
*AT3&zsq 

0 Stream C.O.C. No.: swQ<j;- 
0 Spring 
1 Pond Type of Sample: 
0 Lake .Q Low Concentration 

rOther: - 
< 

IriMl- 0 High Concentration ’ 
u CIA Sample Type: 

;AMPLING DATA: 



0 Stream C.O.C. No.: 

fl Spring 
fl Pond Type of Sample: 

0 Lake 8 Low Concentration 

rOther: - 
- 

/, I iM I- i High Concentration 

fl QA Sample Type: 

SAMPLING DATA: 
late: f5/l//q~9 

T ‘ime: 
Y G 

PT 
C depth: w 

h kthod: && p 

I 

PH S.C. Temp. Turbidity DO Salinity Other 

Standard mSlcm DqrceC h’ ti.4 

SURFACE WATER SAMPLE LOG SHEET 

Page1 of 1_ 

Project Site Name: 
Project No.: 

I 
IBSERVATIONS / NOTES: MAP: 

ircle if Applicable: 

MWMSD Duplicate ID No.: 

Signature(s): 



SURFACE WATER SAMPLE LOG SHEET 

? Paoe I nf I 
-=-- -‘- 

Project Site Name: pK!&3 *$&zQ,s /t 5 k&l Sample ID No.: pfp/o -SW. //-UC 
Project No.: mu-3 Sample Location: &r- i0--Ju;/ 

Sampled By: 66 SP 
0 Stream C.O.C. No.: 2244 
n Spring 
0 Pond Type of Sample: 
fl Lake .& Low Concentration 

gOther: - 
- 

I rm~ F/b+ 0 High Concentration 

u QA Sample Type: 

iAMPLlNG DATA: 
late: ‘UWBYC Color PH S.C. Temp. Turbidity DO Salinity Other 

‘ime: /o .J 5 visual Standard mSlcm Degrees C hxu mgn z NA 
depth: 4 i/ 

lethod: 6#\d 
- ~-h- 630 967 263 a7 6: 5 3,iy 

;AMPLE COLLECTION INFORMATION: 

rcle if Applicable: 

MSlMSD Duplicale 10 No.: 

Signature(s): 

b - 1 b9 
-_-. _ _ 
._ 



SURFACE WATER SAMPLE LOG SHEET 

PageL of 1, 

Sample ID No.: 
Sample Location: 
Sample& By: 
C.O.C. No.: 

-. 
3 

.J 

Project Site Name: 
Project No.: 

0 Stream 
0 Spring 
0 Pond Type of Sample: 

0 Lake rrE, Low Concentration 

gOther: - 
Y 

/lb% 0 High Concentration ’ 

0 CIA Sample Type: 

;AMPLlNG DATA: 
,Color PH S.C. Temp. Turbidity DO Salinity Other 

L+ Standard mS/cm Dqrees C rim mgn cm tiA 

,BSERVATIONS /NOTES: 

i 

_1 
ircle if Applicable: 

MSIMSD Duplicate ID No.: 

- ----__ -. 

,.. - R-l?0 

Signature(s): 



SURFACE WATER SAMPLE LOG SHEET 

Page/ 0fI 

Project Site Name: 
Project No.: 

0 Stream 
n Spring 
0 Pond 
0 Lake 

rOther: - 
u QA Sample Type: 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 

Type of Sample: 
.& Low Concentration 

0 High Concentration 

I 
BSERVATlO,NS / NOTES: 

I 

MA?: 

rcle if Applicable: 
MSIMSD Duplicate ID No.: 

Signature(s): 



. 

t 
Page_l of 1_ 

Project Site Name: f+W .j?A~,S -t cJ &a 

ORE- 

Sample ID No.: pr\~-l~-Sw _ _ ,b-6 
Project No.: Sample Location: ~~,a-~cJ,b 

Sampled By: 
0 Stream C.O.C. No.: 
fl Spring 
0 Pond Type of Sample: 
0 Lake 

)$/Other: - 
- 

& Low Concentration 

IIrnL SN fl High Concentration ’ 
fl QA Sample Type: 

SAMPLING DATA: 

Standard mS/cm D~reesC h-I-U man a h-A. 

bz q+ 3 a7.y 7 
sercrclzs 

3.25 a.g7 
k 

iAMPLE COLLECTION INFORMATION: 
0.7sQ: IL 

I Container Requirements ) 1 Collected 
I 

r/O& 
I / 

z+ 

1BSERVATiONS / NOTES: 

SURFACE WATER SAMPLE LOG SHEET 

_’ 

, I 

I 

I 

MAP: 

\ 

I 
:ircle if Applicable: 

MSIMSD’ Dupkate 10 No.: 

. 



SURFACE WATER SAMPLE LOG SHEET 

PageL of 1, 

Project Site Name: /.fQfigl pAm,$ < 5 &a 

Project Nd.: wxF3 

Sample ID No.: ?q..-,ps,.,~- neo I 
Sample Localion: met- r6-Cw,2 

0 Stream 
Sampled By: 
C.O.C. No.: 

d&l 

0 Spring 
za!a 

0 Pond 
0 Lake 

Type of Sample: 

rOther: - 7ib.k sqo&qlfb 
I& Low Concentration 

0 High Concentration ’ 
0 QA Sample Type: 

;AMPLiNG DATA: 
Jate: 09 /o 08 Color PH S.C. Temp. Turbidity DO 

‘ime: 
Salinity Other 

/vu ViSUd Stmdard mS/cm 
kpth: &,-h tQ 

DereesC h-I-U 

dethod: && ” J8-7 



SURFACE WATER SAMPLE LOG SHEET 

PageL of 1_ 

Project Site Name: 
Project No.: 

0 -Stream 
fl Spring 

Sample ID No.: plr-b-sw- 
Sample Location: ~~-Io-stc, B- 
Sampled By: 
C.O.C. No.: 

fl Pond Type of Sample: 
0 Lake & Low Concentration 

wOth&: - 
Y 

/IWL Sk+&,/)+ 0 High Concentration . 
fl QA Sample Type: 

SAMPLING DATA: 
late: Color PH S.C. Temp. Turbidity DO Salinity other 
‘ime: ViSUd Staadard c&cm DegreerC h-l-U &I 

depth: 

lethod: && 33 3.77 
;AMPLE COLLECTION INiORMA?lON: 

I 
BSERVATIONS / NOTES: MAP: 

,cle if Applicable: 

HSlMSD Duplicate ID No.: 

.’ 





AMPLE LOG SHEET 

Project Site Name: 
Project No.: 

Sample ID No:: 
Sample Location: p4.. -12 -sac 1 

0 Sutface Soil * Ji+dD -&+I~ 
Sampled By: S.CL&U.dM 
C.O.C. No.: Ot2 7/ 

0 Subsurface Soil 

;8: 
Sediment T pe of Sample: 

0 Other: dt/Low Concentration 
0 QA Sample Type: 0 High Concentration 

iRAB SAMPLE DATA: 

)ate: 7 t7 f$ Depth Color Description (Sand. Silt. Clay, Moisture, etc.) 

‘ime: 
I - 

I /LOS’ 
lethod: &,& 

rlonitor Reading (ppm): 
0 - OJp 

:OMPOSITE SAMPLE DATA: 

iange in ppm): 



SOIL 8 SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

D Surface Soil 
0 Subsurface Soil 

Jr Sediment 
D Other: 
fl QA Sample Type: 

iRAB SAMPLE DATA: 

late: /i//%5 
imc: l b!!GS 
Iethod: 

lonrtor Reading (ppm): dfl 

- -a-- -. - 
‘16 -sk3-0/-0/4q 

Sample ID No.: 
T&g3 Sample Location 

Sampled 6y: 
C.O.C. No.: 

\ 
? 

"i Low Concentration 
fl High Concentration 

/ Depth Color ( j Description (Sand. Silt, Clay, Moisture. etc.) 

~ 

lethod: 

3ange in ppm): 

MSlMSD Duplicate ID No.: 



SOIL. AMPLE LOG SHEET 

_ Page_/ of_L 

ph?RIS _;-a&J~ 
YAZ’Iu-~cOdd/ 

’ Sample ID No.: 
78fJ3 Sample Location: p/r-,= - 

;Tey ;cb LtS bd 
Sampled By: 
C.O.C. No.: I 

G 

II 

T 

Iv 

N 

C 

D 

M 

M 

(F 

SI 

.I 

Project Site Name: 
Project No.: 

[3 Surface Soil 
II Subsurface Soil 

fl QA Sample Type: 

;RAB SAMPLE DATA: 

late: 

ime: 

iethod: &$, 

lonitor Reading (ppm): 

OMPOSITE SAMPLE DATA: 

T pe of Sample: 
k : Low Concentration 

0 High Concentration 

Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

0 - d.r.-.f 

,ethod: 

onitor Readings 

tange in ppm): 

I 

3SERVATIONS I NOTES: nAP: 

Duplicate ID No.: @g-/~-sr, -cm.-Q/& 

;ignature(s): 



SOIL a SEDIMENT SAMPLE LOG SHEET 

mfi -%WV& &&& Sample ID No.: 
w-3 

Page/ of J- 

C.O.C. No.: 

Project Site Name: 
Project No.: 

D Surface Soil 
0 Subsurface Soil 

x 
Sediment 

0 Other: 
0 QA Sample Type: 

T pe of Sample: 

;K Low Concentration 
0 High Concentration 

Monitor Readings 

Range in ppm): 

;AMPLE COLLECTION INFORMATION: 

Analysis 

f?Ad sy,,&& .--f?zasio 

Container Requirements 
-- &Li& 

Collected/ Other 

IBSERVATIONS I NOTES: MAP: 



AMPLE LOG SHEET 

Panp / nf 1 

Project Site Name: 
Project No;: 

0 Surface Soil 
0 Subsurface Soil 

0 QA Sample Type: 

RAB SAMPLE DATA: 

ate: 7/29/p $ 
me: /o ys 

onitor Reading (ppm): 

3MPOSlTE SAMPLE DATA: 

Jziiidcb 33sn\d 

Depth Color 

/+%=/+6&&3 -< 
Sample ID No..: w 
Sample Location: p&r- /a - s~b3 
Sampled By: 
C.O.C. No.: 

T pe of Sample: 
&Low Concentration 
0 High Concentration 

Description (Sand. Siit. Clay, Moisture. etc.) 

d w ~CWSQ y---d zs%bnd, 

*bwncLm+ /m+.. / w-ace s;& 



AMPLE LOG SHEET 

Paae / of I 

, 

Project Site Name: 
Project No.: 

0 Surface Soil 
Subsurface Soil 

C.O.C. No.: 

0 CIA Sample Type: 

iRA8 SAMPLE DATA: 

late: 7&p/98 
‘ime: /o q.3 

Method: && 

bnitor Reading (ppm): 

Depth 

0 High Concentration 

Description (Sand. Silt, Clay, Moisture, etc.) 

/lad w izGwb-SQ q-d sibud, 

*bumdm+ &=, ‘“A- S;/+ 

lethod: 

lonitor Readings 

Range in ppm): 



SOIL &SEDIMENT SAMPLE LOG SHEET 

RanP / nf I ” ..$g’& v. 

yp*-- /o-s0*3 -o/, 
Project Site Name: fiw2.2~ -~~Z&J Sample ID No.: w 
Project No.: Z&ti~ Sample Location: pAfi/& sm 3 

Sampled By: c&f5 
0 Surface Soil C.O.C. No.: 
[I Subsurface Soil 

~ZZiS 

*Sediment .T pe of Sample: 
0 Other: iii Low Concentration 
0 QA Sample Type: fl High Concentration 

iRA8 SAMPLE DATA: 

pate: j’LJlq/ QH Depth , Color Description (Sand. Silt, Clay, Moisture. etc.) 

‘ime: ’ j ZLy. [ 

Ieihod: && ’ &O,q- ‘ 

lonltor Reading (ppm): dA %“c3 

yY4 lx@54 .&-b-L&- 

p&,Gw~ 

:OMPOSITE SAMPLE DATA: 

AMPLE COLLECTION INFORMATION: 

Analysis 1 Container Requirements 1 Collected_ 1 Other 

SLA32p/La - B-3/r, I 

I I 

I. __ I 
I I 

Duplicate ID No.: 



LOG SHEET 

Paae / of ! 

I 

Project Site Name: 
Project No.: 

0 Surface Soil 
[I Subsurface Soil 

F 
Sediment 

[I Other: 
I] QA Sample Type: 

iRA8 SAMPLE DATA: 

bate: 7/27/.~ 
‘ime: 04.5 
fethod: && 

lonitor Reading (ppm): 

:OMPOSITE SAMPLE DATA: 

- -- & 
flJ3O -sfPoq4, 

p&?eiS. cam Sample ID No.: w 
72’03 Sample Location: ~-,x-coa~ * 

zIz&ko I_s\sd 
Sampled By: 5 SPlP~IrD _ . 
C.O.C. No.: b 227/ 

T pe of Sample: 
&Low Concentration 
0 High Concentration 

Depth Color Description (Sand. Silt; Clay, Moisture. etc.) 

&$J ,4;44-p44. sawa 

lethod: 

lonitor Readings 

iange in ppm): 



SOIL 8 SEDIMENT SAMPLE LOG SHEET 

Project Site Name: clgg -g7w& Sample ID No.: 
Project No.: -5&&?c,3. Sample Location: 

Sampled By: 
I). Surface Soil C.O.C. No.: 

’ 0 Subsurface Soil 
XSediment 

0 Other: Low Concentration 
i 0 QA Sample Type: 0 High Concentration 

IGRA8 SAMPiE DATA: 
/ 
,Date: /w/ 4 /qa Dipth Color Description (Sand, Silt, Clay, Moisture. etc.] 

Time: fz $l& 

Method: Geb 
Monrtor Reading @pm): 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture.. etc.) 

\ 

Method: 

Monitor Readings 

(Range in ppm): 

SAMPLE COLLECTlON INFORMATION: 

Analysis 
e 5 C.’ - p&y -(A&b --~LsT&y’J 

I 

1 Container Requirements 

f_ - PM37 

I 

. 

collccJed 1 Other 
4 I 

Duplicate ID No.: 



SOIL AMPLE LOG SHEET 

Parre / of / 

Project Site Name: 
Project No.: 

fl Surface Soil 
Subsurface Soil 

fl QA Sample Type: 

RA8 SAMPLE DATA: 

ate: 7’2 7/9g 

onitor Reading (ppm): 

-- - 
-r-/d -50 -&s-o, 

p&e& ~&&JJ) Sample ID No.: flw 
7m3 Sample Location: #~./2-~36~ 

Sampled 8y: 
J-&&o ;Lrad C.O.C. No.: 

T pe of Sample: 
&Low Concentration 
0 High Concentration 

Depth color Description (Sand. Silt, Clay, Moisture. etc.) 

0 -0 sbt d/d 

ethod: 

Description (Sand, Silt, Clay, Moisture, etc.) 

onitor Readings 

lange in ppm): 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 

0 Subsurface Soil 

Low Concentration 
0. High Condentration 

t G RA8 SAMPLE DATA,! i 
Color Description (Sand. Silt, Clay, Moisture. etc.) 

OMPOSITE SAMPLE DATA: u 

5th I Cnlnr I ‘Sand. Silt. Clav. Moisture 

. 
I 

I 
I 

I . 
I I I 

4MPLE COLLECTION INFORMATION: 

Analysis 1 Containtr Requirements 

(??a’ +a 
I Collects 1 Dthcr 

23%a-s31a I’ (-=-- I 
I I I 

I 
. I 

I 
I 

I 

I 1 1 I 

ISERVATIONS I NOTES: 
I 

IMAP: 
I I 

.- 

/ 

de if Applicable: 
h 

MS/MS0 Duplicate lD.No.: 

d 

I WA I/ J 0 



Project Site Name: F&&~IS: cOytJD Sample ID No..: 
Project No.: 3fs sample LocatIon: 

Sampled By: 
0 Surface Soil 

JiitcLt& Glud C.O.C. No.: 
0 Subsurface Soil 

;8: 
Sediment T pe of Sample: 

[I Other: k Loti Concentration 
fl QA Sample Type: 0 High Concentration 

;RAB SAMPLE DATA: 

late: 7/27 /Fg I Depth Color Description (Sand, Silt, Clay, Moisture. etc.) 

Aethod: && 

donitor Reading @pm): 

Aethod: 

Aonitor Readings 

Range in ppm): 



Project Site Name: 
Project No.: 

D Surface Soil 
fl Subsurface Soil 

P 
ediment 

0 Other: 
0 QA Sarnple Type: 

iRA8 SAMPLE DATA: 

‘ime: ‘/S 
lethod: &-Z& 

lonrtor Reading (ppm): /Jfi 

:OMPOSITE SAMPLE DATA: 

late: lime 

lethod: 

,- ,:;t’. ,,,, _. s 

-lFLc,? 

Depth Color 

Q-QL5/=t-- 

Depth Color 

Page_/ of 

Sample ID No.: 
Sample Locatio 
Sampled By: 
C.O.C. No.: 

Low Concentration 
fl High Concentration 

Description (Sand. Silt. Clay, Moisture. etc.) 

d 

Description (Sand, Silt, Clay, Moisture. etc.) 

lonitor Readings 

iange in ppm): 

AMPLE COLLECTION INFORMATION: 

Analysis 1 Container Requirements I j Other 

fsq= - sm s+% - ~J,~O I 7 -ebz? I 

I 

I 
I 

I 

I I I 

I I 

I 
I 

BSERVATIONS I NOTES: 

c 



L 
t 

C 

T 

k 

k 

C 

C 

Iv 

Iv 

v 

S 

AMPLE LOG SHEET 

Page/ of 1_ 
YA-C-/o -a -7%-o/l- 

Project Site Name: 
Proiect No.: d 

fl Surface Soil 

Sample Location: A.- _ hZ-I2 
Sampled 8y: 
C.O.C. No.: 

5.2 
022: 

Sample ID No.: 

u Subsurface Soil 

0 QA Sample Type: 

T pe of Sample: 
&Low Concentration 
0 High Concentration 

;RAE SAMPLE DATA: 

bate: 7/27 78 
I 

‘ime: /6OjL 
tethod: &&, 

lonitor Reading (ppm): 

:OMPOSITE SAMPLE DATA: 

late: 

lethod: 

lonitor Readings 

iange in ppm): 

Depth 

0-OSp- 

Color Description (Sand. Silt. Clay, Moisture. etc.) 

AMPLE COLLECT1 U INFORMATION: 

I 

BSERVATIONS I NOTES: 

rcle if Applicable: . 

MS/MS0 Duplicate ID No.: 

dAP: 

t 

N 

signature(s): 



SOIL 8 SEDIMENT SAMPLE LOG SHEET 
. 

Project Site Name: 
Project No.: 

fj Surface Soil 

Low Concentration 
fl QA Sample Type: fl High Concentration 

;RAB SAMPLE DA,TA: 

late: w7e Depth Color Description (Sand, Silt. Clay, Moisture, etc.) 

imt: ‘ /3/y: 
lethod: cj8345 _ &-c?A- 

lomtor Reading (ppm): d/J = (j-bp&[~ ) 

OMPOSITE SAMPLE DATA: i) 

lethod: 

AMPLE COLLECTION INFORMATION: 

Analysis 

DAli awss - ;52/a 

Container Requirements 

! 

Colltctc& 1 Other 

I 



, 

\ 777LziLa SOIL. AMPLE LOG SHEET 

Project Site Name: 
Project No.: 

0 Surface Soil 
1 Subsurface Soil 

;B( 
Sediment 

0 Other: 
fl QA Sample Type: 

T pe of Sample: 
k : Low Concentration 
0 High Concentration 

iRAB SAMPLE DATA: 

)ate: Ofi/0 $?$ 

‘ime: /SOa 

lethod: 67oc, 

lonitor Reading (ppm): 

:DMPOSITE SAMPLE DATA: 

Depth 

O-c!5 

Description (Sand, Silt, Clay, Moisture, etc.) 

5 f-/+2 ‘h-y, f&/y&f 

5i?dw&. 

Description (Sand, Silt, Clay, Moisture, etc.) 

lethod: 

lonitor Readings 

?ange in ppm): 

3SERVATIONS I NOTES: 
I 

ircle if Applicable: Signature(s): 

MSlMSD Duplicate ID No.: 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Paae / af I 

u Surface Soil 
(J Subsurface Soil 

ediment 
.-s 

T pe of Sample: 
0 ther: k Low Concentration 
0 QA Sample Type: 0 High Concentration 

3RAE SAMPLE DATA: 

late: /.&I+/ 9s Depth Color Description (Sand. Silt. Clay, Moisture. etc.) 

rime: Q3 K 

&&hod: . Grdb 
donitor Reading (ppm): Q/b 

_ o-l&g &)?-~ 5i.&$LJ ,;&a& 

:OMPOSITE SAMPLE DATA: 

Aethod: 

Range in ppm): 

;AMPLE COLLECTION INFORMATION: 

Analysis 

y?L~ &G p&?& ---B3fO 
Container Requirements 

1 - - 
Collect@ 1 Other 

J 

._ 

BSERVATIONS I NOTES: 

I 

1 I 

I 

I 
MAP: 

MSIMSD Duplicate ID No.: 



AMPLE LOG SHEET 

Page/ of 1_ 

Project Site Name: 
Project No.: 

0 Surface Soil 

McZD p 
,--~-so -CD 9 

&‘~~&~~Q’J) 
7 

Sample ID No..: FL* 
Sample Location: p~f--~0-j~04 
Sampled By: <P 4L 
C.O.C. No.: 224% ‘ 3106 

0 Subsurface Soil 

3 
Sediment T pe of Sample: 

u Other: ;h;: : Low Concentration 
fl QA Sample Type: 0 High Concentration 

RAE SAMPLE DATA: 

ale: U&a y@ Depth Color Description (Sand. Silt, Clay, Moisture, etc.) 

me: iSY0 
&hod: ‘&U,5/ cth..yH> fhY 1 t-+r*3+ .sU~/.&e~ 

xtitor Reading (ppm): I I I 
ZJMPOSITE SAMPLE DATA: 

OBSERVATIONS I NOTES: 

cle if Applicable: 

MS/MS0 Duplicate ID No.: 

IAP: _- 

iignature(s): 

&& , 

/ 

63-w 



I Project Site Name: p&m - &.A 
Proiect No.: 

a Surface Soil 
ll Subsurface Soil 

fl QA Sample Type: 
Low Concentration 

0 High Concentration 

;RAB SAMPLE DATA: 

late: <//w 
ime: ’ j+Jgr 

lethod: e----4 . 
lonitor Reading (ppm): u& 

OMPOSITE SAMPLE DATA: 

Depth Color Description (Sand, Silt, Clay, Moisture. etc.) 

ale: Time Depth I Color I Description (Sand. Silt, Clay, Moisture, etc.) 

lethod: 

lonitor Readings 

Zange in ppm): 

I 1 
I 

._ 
I 

I 

I 

I 

OBSERVATIONS I NOTES: 

Gil rcle if Applicable: 

MS/MS0 Duplicate ID No.: 



LOG SHEET 

Page/ of J_ 

Project Site Name: 
px+o %5!D-/o -0 f 

- ,’ 

Project No.: 
Sample ID No:: h ;c 5~ 

k\ 

Sample Location: //I -/O-SD /o 
Sampled By: SP cs& 

0 Surface Soil C.O.C. No.: -says . . .g?J 06 - 
fl Subsurface Soil 

z 
Sediment T pe of Sample: 

u Other: &Low Concentration 
0 QA Sample Type: fl High Concentration 

RAB SAMPLE DATA: 

ate: us/o 5% Depth . Color Description (Sand, Silt, Clay, Moisture. etc.) 

me: /L/Y5 

&hod: cf-WV 
Gb&tpy fi? 

Dnitor Reading (ppm): 
&rk fl%k Yze+.97&, Sv/~~7cc/ 

3MPOSlTE SAMPLE DATA: 

ISERVATIONS I NOTES: I 

I I 

! ! I 
I 
I I 

I 

AAP: m. 

f 

hi 

cle if Acmlicable: 3gnature(s): 

MS/MS0 

I 

Duplicate IO No.: 



SOIL ,8 SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

D Surface Soil 
0 Subsurface Soil 

fl QA Sample Type: 

iRA6 SAMPLE DATA: 

late: /2 - irf- 4 9 
‘ime: 1,500 

lethod: &T&?& 
tomtor Reading (ppm): dfi 

:OMPOSITE SAMPLE DATA: 

rays/ “I A 

flew> - z-1 AZ< I>\\ 
7Ef,G3 

C.O.C. No.: 

Low Concentration 
0 High Concentration 

Dipth Color Description (Sand, Silt. Clay, Moisture. etc.) 

o-0,s 

AMPLE COLLECTION INFORMATION: 

Analysis Container Requirements 1 Collected 1 Other 

8 T&J -z~LQz~~A--~JO i I 
I 

I 



AMPLE LOG SHEET 

Paae / of I - 

Project Site Name: 
Project No.: 

0 Surface Soil C.O.C. No.: da+‘~, 2206 
0 Subsurface Soil 

T pe of Sample: 

k Low Concentration 
0 CIA Sample Type: 0 High Concentration 

;RAB SAMPLE DATA: 

late: O&/u ye Depth Color Description (Sand, Silt, Clay, Moisture. etc.) 

‘ime: Oycl7 
lethod: && O-0.5’ 

J&A dmw 753 

lonitor Reading (ppm): 
b/&t 7%/b? /a+ Mr7~ lQFW&d 

late: 

lethod: 

lonitor Readings 

iange in ppm): 

BSERVATIONS I NOTES: 

I 

I 

MAP: *. 

? 

hE 

rcle if Applicable: Signature(s): 

MS/MS0 Duplicate ID No.: 

I 

--.-=r .- - 



I 

SOIL & SEDIMENT SAMPLE LOG SHEET 

_,. ” ParIp / nf I . .m=-- “. 

t 

Project Site Name: p\cJ?Z? - .&(,b i 
Project No.: “7#03 

Sample ID No.: fl@gz 
Sample Location: FAX. /b -Z/I 
Sampled By: 

D Surface Soil C.O.C. No.: ‘3 
0 Subsurface Soil 

2x7 Sediment 
0 Other: Low Concentration 
0 QA Sample Type: 0 High Concentration 

iRAB SAMPLE DATA: 

late: &- /q-&f Color Description (Sand. Silt, Clay, Moisture. etc.) 

‘ime: lSl0 
lethod: &%@. 

lomtor Reading (ppm)M/$k 

:OMPOSITE SAMPLE DATA: 

iange in ppm): 

AMPLE COLLECTION INFORMATION: 

Analysis 1 Container Requirements ColIcfled 1 Other 

Sti+‘& - f35io 
. - 

I 

I 

I 

I 
I 

I I 

#-!sb 



/ cmK-- wu2;, -_._ @&-AMPLE LOG SHEET Page . 
1 I 

2773 SCXL 6 

A.G-N -: 
Project Site Name: Sample ID No..: ‘e 
Project No.: 

J?-;zOc!m 
3 Sample Location: F/J- 10-i 

Sampled By: 
n Surface Soil C.O.C. No.: 
i Subsurface Soil 

;8: 
Sediment 

0 Other: 
fl QA Sample Type: 

T pe of Sample: 

k Low Concentration 
fl High Concentration 

;RAB SAMPLE DATA: 

late: 06/O Y6 
3me: OEvo 

tlethod: && 

Monitor Reading (ppm): 

Depth 

O-OS’ 

Color Description (Sand, Silt, Clay, Moisture. etc.) 

l-/by, 72m 5+. Jmd 

-%J& f-2 H7afJ, 5&2&J 

Range in ppm): 

I 

IBSERVATIONS I NOTES: 

ircle if Applicable: 

MS/MS0 Duplicate ID No.: 



SOIL 8 SEDlMeNT SAMPLE LOG SHEET 

Project Site Name: / x&‘& E, Sample ID No.: 
Project No.: 7p>es Sample Locatio 

Sampled By: 
fj Surface Soil C.O.C. No.: 
I] Subsurface Soil 

ediment 
% 

T pe of Sample: 
0 ther: ;i;: Low Concentration 
fl QA Sample Type: fl High Concentration 

RAB SAMPLE DATA: 

ate: id-,q -43 Dizpth Color Description (Sand, Silt, Clay, Moisture. etc.) 

me: f,q& 

ethod: fi&@ 6 --o,T K 
onttor Reading (ppm): ,%I & 

+a-+* $s=&$ .Nm ~~~v-.k--yk 

n-d, 
DMPOSITE SAMPLE DATA: 

ale: lime Depth . Color Description (Sand, Silt, Clay, Moisture, etc.) 

ethod: 

onitor ,Readings 

,ange in ppm): 

. 

WPLE COLLECTION 1NFORhlATION: 

Analysis I Container Requirements Collectfl Other 

I444 5fiu.qyg& - 8rslv I- 

. I 

I 
I 



Project Site Name: 
Project No.: 

A,MPLE LOG SHEET 

~ Page/ of_L 
-m -4s-/3 -a 4. 

&$$&‘~I~O$&&JJl 
7 

Sample ID No..: Z-/Q -58-e. 
Sample Location: p$.- /o-J&j3 
Sampled By: SP GG 

0 Surface Soil 
0 Subsurface Soil 

;B( 
Sediment 

0 Other: 
[I QA Sample Type: 

C.O.C. No.: d2”/5,2dO6 

Low Concentration 

;RAB SAMPLE DATA: 

late: UWOYB 
‘ime: (J7L/3 
lethod: &Q& 

lonitor Reading (ppm): 
:OMPOSITE SAMPLE DATA: 

Depth 

6-0.3 

Color 

iange in ppm): 

I/ 

AMPLE COLLECTtiN INFORMATION: 

f 
BSERVATIONS I NOTES: 

lrcle if Applicable: 

. MS/MS0 Duplicate 10 No.: 

MAP: 



SOIL.8 SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

D Surface Soil 
gubsurface Soil 

Page/ of 

b3a Sample ID No.: 
3 Sample Location: 

Sampled By: 
C.O.C. No.; 

T pe of Sample: 

k Low Concentration 
0 High Concentration 

iRA8 SAMPLE DATA: c 
C 

1 e- 

AMPLE COLLECTION INFORMATION: 

Analysis 
&7&J - S.uj+f&--~~/~ ; 

Container Requirements Collcgttd } Other 

r t/ I 

I 

I 

I I I ~~- 

BSERVATIONS I NOTES: 

rclc if Applicable: 

MS?MSD Duplicate 10 No.: 



AMPLE LOG SHEET 

Pane / of I - -a-- -~ - 
pAz-/o a’-/4 --o / 

Project Site Name: Fcr\c;zi> ‘&?Ris zat.JJ Sample ID No.: A 
Project No.: B 7Eu3 Sample Location: /%+I- o- ml q 

‘Sampled By: SP , (TG 
0 Surface Soil C.O.C. NC.: da?75 12206 
0 Subsurface Soil 

F 
Sediment T pe of Sample: 

0 Other: k Low Concentration 
0 QA Sample Type: 0 High Concentration 

iRAE SAMPLE DATA: 

late: O&/o 78 Depth Color Description (Sand, Silt, Clay, Moisture. etc.) 

‘ime: OqC,@ 
- O-c?5 

s,‘/l’y c4y, -7hm 75- sa-90$ 
Aethod: && 

nonitor Reading (ppm): 

Aelhod: 

Range in ppm): 



SOIL 8 SEDlfilENT SAMPLE LOG SHEET 

Project Site Name: 

D Surface Soil 
0 Subsurface Soil 

0 QA Sample Type: 

;RAB SAMPLE DATA: 

Jate: j&jLC-Q 

:OMPOSITE SAMPLE DATA: 

late: Time 

lethod: 

Depth 

b--C,% fq 

Depth 

rr 

Cow Concentration 
0 High Concentration 

Description (Sand. Silt, Clay, Moisture. etc.) 

lonitor Readings 

Sange in ppm): 

AMPLE COLLECTJON INFORMATION: 

Analysis Container Requirements I Collccte$. 1 Other 
PAH - .Zir~&l~ -42,%3j~ I -- I 

I 



- ..-- -- 

t / [J Subsurface Soil 
0 Sediment 

Project Site Name: 

0 Other: 

Project No.: 

[] QA Sample Type: 

-\ 

X Surface Soil 

T pe of Sample: 

@ii Low Concentration 
/I High Concentration 

GRAB SAMPLE DATA: 

Date: O@/ 7 46 

Time: 0730 
Method: G&b 

Monitor Reading (ppm): - 

COMPOSITE SAMPLE DATA: 

Date: Time 

Method: 

Depth 

u.5- /’ 

Depth 

Color 

Color 

Description (Sand, Silt. Clay, Moisture, etc.) 

Description (Sand, Silt. Clay. Moisture, etc.) 

Monitor Readings 

(Range in ppm): 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

i 

I 

1 
:ircle if Applicable: Signature(s): . 

MSIMSD Duplicate ID No.: . 



I 

: : PageL of 

- 
, Project Site Name: flcpa & Js . 4 Sample ID No.: 
i Project NO.: 7$3Y3 Sample Locatio 

I ’ D Surface Soil 
Sampled By: 

D Surface Soil C.O.C. No.: C.O.C. No.: 
3 Subsurface Soil J.&;;;$;e Soi1 

T pe of Sample: 
fl Other: k Low Concentration 
0 QA Sample Type: 0 Wigh Concentration 

GRAB SAMPLE DATA: I 

[Range in ppm): 

I I 
SAMPLE COLLECTION INFORMATION: 

I I 
~- 

Analysis 1 Container Requirements I CO~lCC!~ 1 Other 

&I fl- S@&,ilz,- 85/m I 
w 

I 
I I . 
I 

. 
I 

I 
I 

I 

I 
! 
I 

j 

I 
BESERVATIONS I NOTES: 

ircfc if Applicable: 

. MSl,MSD 
I 

Duplicate 10 No,: 

I I 
IAP: 



AMPLE LOG SHEET 

Dsns / nf 1 

Project Site Name: 
Project No.: 

0 Surface Soil 
0 Subsurface Soil 

0 CIA Sample Type: 

iRAB SAMPLE DATA: 

late: 0 G/o $+ E: 

‘ime: /5 /c/ 
dcthod: && 

nonitor Reading (ppm): 

:OMPOSITE SAMPLE DATA: 

, cay*- “. - 

-i/O-Sa-/&--O/ 
&(?zlS -cr(;i4m Sample ID No.:~~ ( 

7&2? Sample Location: /~.f-/o- ~-416 
Sampled By: 
C.O.C. No.: 

’ T pe of Sample: 

k Low Concentration 
0 High Concentration 

Oepth Color Oescription (S&d. Silt, Clay, Moisture, etc.) 

o-o,5f 
oki pay 7% &+r/oy, SDH=+? $9. 5-74 

&wk $7,2/2 /em&, r-b-*eJ 

lethod: 

lonitor Readings 

9ange in ppm): 

BSERVATIONS I NOTES: MAP: _. 

N 
3+&b 

G527d 

ircle if Applicable: Signature(s): 

MS/MS0 Ouplicate IO No.: 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Paoe / of I 

Project Site Name: 
Project No.: 

a Surface Soil 
i] Subsurface Soil 

Yw Sediment 
0 Other: 
0 QA Sample Type: 

iRAE SAMPLE DATA: 

late: /z - /L/H 4 2 

~f3cL-3 

Depth Color 

Sample ID No.: 
Sample Location 
Sampled By: &Gil 
C.O.C. No.: 2X% 

T pe of Sample: 

k Low Concentration 
13 High Concentration 

Ocscription (Sand, Silt. Clay, Moisture, etc.) 

Pange in ppm): 

AMPLE COLLECTION INFORMATION: 

Analysis 1 Container Ryirements I Collectep 1 Other 

pw 

~ j 

SB i- I 
I 



-.>,G-+I~ LO-/ : 23 fC-‘KUM:TE’I‘KH TECH NU5 - AlKEfl~ SC 
lD:8036428454 PAGE 11113 

I 

-1 -- - 

SO11 LOG SHEET 

Project SW Name: 
Project No.: 

0 ~+urface Soil 
fl Subsurface Soil 

Sample ID No.: 
Sample Location: 
Sampled 3~: 
C.O.C. No.: 

Low Concentration 
fl QA Sample Type: 1 u High Concentration 

iRA8 SAMPLE DATA: 

we: as@ yv 

4 

1 Depth Color Description Wmd. Silt. Chy. Moisttjre. d&j 

,ucmw4+ 

lOMPOSlTE SAMPLE OAT& 

Depth 
-- 

1 Oescription (Sand. Silt. Clay. Moisture. tk.l 

I 

tange in ppm): 

1 I 

I I 

I 
I 

~8SfERVATlONS I NOTES: 
I I 

MAP:. ~_ 

:Ifck if Applicable: 

vyz7pzK- . 



_’ 

07: 22 FROM:TETRA TECH “$d - Af%kN ‘SC 
ID:8036428454 

~11, & YEOIMENT SAMPLE LOG SHEET 
PRGE 7/1: 

Project Site Name: . 
Project No.: 

13. Surface Soil 

c Other: 
u ?A SaypIe Type: : 

ID No.; Sample 
Sample Location: 2 
Sampled By: d 
C.O.C. No.: 5 

upe 0; Sample: . . 
X Low Conc+ration 
0 High Concentration 

eonw Ra8ang (ppm): ILW I -- 

:OMPOSlTE SAMPLE DATA: 

I I 
VXRVATIDNS I NOTES: 

I 

. . 

. ’ * 

. 

. . . 



~“~-26-99 @7:23 FpOM:TETRA TECH NUS - AIKEN SC I~~~~036428454 
PAGE 12/13 

AMPLE LOG SHEET 

- -L-- .- 

Project Site Name: g3iAm 
79Q3 

Sample ID No.: ‘&=.+,-W 
AZ-/o-SO-ye, 

Project No.: Sample Location: 
Sampled By: 

0 Surface Soil C.O.C. No.: 
Subsurface Soil 

of Sample: 
Low Concentration 

0 QA Sample Type: 1 0 High Concentration 

%A8 SAMPLE DATA: 

late: Oq~qg Q Depth . Color Description (Sara Silt. Clay, Moisture. e1c.1 

ime: 

mhaa: && de 
hitor Rasaing (ppm): 



07521 FROM:TETRA TECH yus - hIKEN sc 
ID.6036426464 

WlL 8 SEDiMENT SAMPLE LOG SHEET ..L 

PAGE s/1: 

I Project Site Name: NV& - &A i&& 
Proiect No.: 7-a. 

Sample lb No.: ff 
Samale Lamtiori: 

I -I-‘-- --. 
-“..,r” VW---. 

Sampfed By: 
a Surface Soil 
(J S,ubsur?ace Soil 

3% Sedlmenl 
0 Other: 
0 OA Samyple Type: 

. 

- 

C.0.k No.. 

pe 0; Sample: 
% cow Concgntration 

0 Jiigh Concentralion 

time 1. 
. 

1 Color Oescription ISand, Silt. Clay. Moisture. tic.) 

tniror Rcsaings 

ange in ppm): 

.’ I----T- 1 I 
I I 

LMPLE COLLECtION tNFORMATU’J: 
I I 



PAGE 13/13 

J"L-~~-SS 07:24 FROM:TETRA TECH NUS - AIKEN SC ID:6036426454 

=JiL TDIMEYAMPLE LOG SHEET ^ _~ , -I , 

rage/ 01 a 
fl4g40 SD-/~ -c 

Project Site Name: Sample ID No.: 
Project No.: Sample Location: 

Sampled By: 
0 Surface Soil C.O.C. No.: 

Subsurface Soil 
T pe of Sample: 
k 

. 
Low Concentration 

[i QA Sample Type: 1 0 High Concentration 

iRAB SAMPLE OAT& 

>atc: fipaQQ1F/ DCPUl . Color Descriptkn (Sand. Silt. Clay. Maisture. efc] 

rime: 

htnod: && 
Aonitor Reading (ppm): o-atsqf- 

:OMPOSlTE SAMPLE: DATA: 

bUtor Attidings 

A -au 



JUL- 

I$ .,. i.... I _,,, 1; 

07:21 FROM:TETRA TECH NUS - AIKEN-6C ID:6036426454 

ourLd~&UIMtNI=rAMFL~LOGSHEET 

MC& r~&,d Sample ID No.:[- 
Sample Locatiun: c3 
Sampled By: . 
C.O.C. N0.i x 

PAGE 6/13 

1/ICSediment 
0 Other. 
I] QA S$mpfe Type: 1 

.T pe of SampI& 
k 

. 
Low Conc~ntfation 

I]. High Concentration . 

I I I 1 

OMPLE COLLECTION CNFORMATCGN: 

Analysis 1 . Comalncr Rcquiremrnts I coltected J alflar 

su&ct6-w5/c3 ’ I 1. * I 
I 1 I I 1 
I I I 

. . . 
I f t 

t 1 I . . 

I I I 

I J 
I 

ISERVA’HONS I NOTES: 4- 

. 

;igrutWS(S]: - 



Tetra Tech NUS, Inc. ~~IL~~~AMPLE~~G~HEEJ 

Paae i of 1 -- - 

M(ap %.0:5 r&.I~d. 

Project Site Name: s:ir t~/~wrnu ,,a L J-S.-S& I&,1-d \ Sample ID No.: p&ZS-W-5D - tDiz( 

Project No.: JOJ’i.~ Sample Location: f.+f-ro -4~ - rci 
Sampled By: ‘s. r3ib..rn 

u Surface Soil C:O.C. No.: c*z;la7 
[] Subsurface Soil 

Type of Sample: 
j$ Low Concentration 
0 High Concentration 

;RAB SAMP1;E’ DjXlYfi..:. . . . . : .. .: ‘: .,. ..,, :,, .:.: ..,. :Y’: i.., ‘:, .: : .:. I. 
late: i-L l/5/44 DeP* Color Description (Sand, Silt, Clay, Moisture, etc.) 

ime: Oi3ZQ 

lethod: 
D- & r’. b iHL ~/ii& 

7 c L 
a 

w:-+h cp* c-+5 

lonitor Reading (ppm): 0 

:OMPOSlT~SAQAP.~E~D~~~ 

bate: Time DePti Color Description (Sand, Slit, Clay, Moisture, etc.) 

lethod: 

lonitor Readings 

3ange in ppm): 

;~P~E.COLtECTI~i’INFOR~~~~~~,l’,, .y, ..:‘. ‘ii/ :‘i-i. ::gj: .:,, :,/ i ..:i., ,, ,:;:,;.; .’ .:, :’ : ,, ., : :._. .y.,: ,.,, :’ ‘: . ..,. ‘, ‘,. ., : ” .,,. ..,::. 

Analysis Container Requirements Collactad Other 

StiQ,Lt, “;7c’3/&.,+ ~ QA Hj , TAL iw+d>)/cti on< - %-02 JciC I, 

ircle,tl Applicable:+ : :. :: 

MSIMSD Duplicate ID No.: 

Signature(s): 

- 



0 R Tetra Tech NUS, Inc. SAMPLE LOG SHEET 

Pann I nf I . - z-6 -- - 

ficgp P-.rr:s Z&l-d 

Project Site Name: f:tr lz- /+mI io LTu.cLw r,l.- d\ Sample ID No.: Q*I-I~-~o-z~;--~ \ ’ 
Project No.: dOc~Cl5 Sample Location: B~%-Io -. 60 -to 

Sampled By: =r 8tiw* 
[] Surface Soil Ci0.C. No.: 0 222-l 
[] Subsurface Soil 
w Sediment Type of Sample: 
0 Other: & Low Concentration 
u QA Sample Type: 0 High Concentration 

iRAB SAMPLE DATAF ‘,. . . .’ ,... “‘. .. /;: :.. 

bate: ~z/r~/s $ bP* Color Description (Sand, Slit, Clay, Moisture, etc.) 
ime: oan 3 

lethod: 
0-L ” 25 1-c 

Y 
w:bl 3rec.4 -l fiy 5 

lonitor Reading (ppm): 
cc 

7- 

L “7 

‘0 

:OMPOSITE SAMPLE:‘DATk 

late: Time Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

lethod: 

lonitor Readings 

Range in ppm): 

;AMpLE COLI;ECTION..IN,FORMATIO;M,:~ ;:: . . .. ;.,‘:..:: ,‘:;< ‘1 ,; ;,..I .: ,j:‘,.:; : -. .LY . . ‘. . . ;.., ., ...I ,: y; I,: : 

Analysis Container Requirements Collected Other 
TCIL %a~.,. $‘ce/ fss+ , PpcI +, TAL m~lr),/~y I- aoz / 

:lrcleJf Applicable::.: .. :. .:. 

M!YMSD Duplicate ID No.: 

‘. Signature(s): 



Tetra Tech NUS, Inc; SOIL & SEDIMENT SAMPLE LOG SHEET 

Dana I mf i . -..=“A “I - 

Project Site Name: zl- CC: A* s (em 4 -$,k% SampleIDNo.: QL\I- 10 -5s -izMaz 
Project No.: 7803 SampleLocation: pn,-ro -,5- (Z 

Sampled By: 
KSurface Soil 

SS6 --DB?J 
C.O.C. No.: 0 qz70 I 

0 Subsurface Soil 
0 Sediment TypC of Sample: 
n Other: ‘8: Low Concentration 
[I CIA Sample Type: [I High Concentration 

iRAB SAMPLE DATA: 

jate: y/zt, /*; 
ime: 1230 
lethod: 

I 

Depth Interval Color Description (Send, Silt, Clay, hkisture, etc.) 

, 
6-I -w,r 

./ 

lo&or Reading (ppm): ~,cv- 

:OMPOSIlE SAMPLE DATA: 

late: lime Depth interval Color Description (Sand, Silt, Clay, Moisture, etc.) 

Whod: 

lonitor Readings 

iange in ppm): 

I Contelner Requlrempnts 

-2 8 0% ,.I- 
/ 

Collected 

r, 

Other 

lB&RVATiONS I NOTE& 

ircie If Applicable: 

MSIMSD Duplicate ID No.: 



Tetra Tech NUS, inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page. 1 of 1 - ---- 

Project Site Name:. &: s r-s, I,, d - 5:ic IL/ ++ m.&iii$e ID No.: ?A 1 -10 - 55 -0cL -6x 
Project No.: -I%03 Sample Location: @AI - t 0 - 5 5 - 0 is 

Sampled By: PPb *=I3 
SSufface Soil C.O.C. No.: 0427OI 
0 Subsurface Soil 
[I Sediment 
0 Other: T~~o~~ZZkition 
0 QA Sample Type: [I High Concentration 

WAS SAMPLE DATA: 

)ate: YIZGl. i Depth lntenral 

‘ime: II40 
Aethod: 

4 !, 

Color Description (Sand, Silt, Clay, Molsture, etc.) 

I 
L>- I L ;+l+ S-d;, \ DC 

Monitor Reading (ppm): Brom “J- 

:OMPOSIIE SAMPLE DATA: 

late: The Depth Interual Color Descrlptlon (Sand, Silt, Clay, Moisture, etc.) 

Jethod: 

Jlonitor Readings 

Range in Ppm): 

SAMPLE COLLECTlO~TlON: 

Analysis 

TCL Q&cl\ 

Cqntalner Requirements 

?‘L 

Collected 
4 

Other 

BSERVATiONS I NOTES: 

. 

:ircle If Applicable: 

WJMSD Duplicate ID No.: 





SEDIMENT SAMPLE LOG SHEET SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

Subsurface Soil 

Page/ of 
vA7---ro-~-n~ -aI 

I 

I ’ 
3SERVATIONS I NOTES: Of 

; 

Gil rcld if Applicable: 

MSlhlSD 

6 Sediment 
u Other: 
0 QA Sample Type: 

T pe of Sample: 
k Low Concentration 
0 High Copcentration 

;RAB SAMPLE DATA: 

late: 7/w p& 

rime: 
I 

09za 

Aethod: q[, 

Monitor Rdding (ppm): /. / 

:OMPOSITE SAMPLE DATA: 

Depth . Color Description (Sand, Sill, Clay, Moisture, etc.) 

o-/ Jf & 0 

late: 

lethod. 

Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

lonrtor Readings 

?.ange in ppm): 

I 
Y\ I I 

/I 

AMPLE COLLECTION INFORMATION: 

Duplicate ID No.: 

..- . 

vlAP: 

Signature(s): 

__.. ~~~“~~F-z ___.__ _F_ ,_ _.. --- __-. c‘i-. ---- -_..,- .~_-” -.._ 



SEDIMENT SAMPLE LOG SHEET 

PltlP / nf / - -z-- -- & 
kar- /CL-$&-oz- 0 

Project Site Name: Sample ID No.: mve 
Project No.: Sample Location: @&~-~a- sss 2 

Sampled By: s- 2?-4=+1u3 
C.O.C. No.: 022T~ 

Subsurface Soil 
0 Sediment 
0 Other: 
I] QA Sample Type: 0 High Concentration 

iRAB SAMPLE DATA: 

tate: T/ Z$/QS Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

‘ime: Oblc/O 

lethod: rrab 
tonitor Reading (ppm): 2tS 

o-i/+ 

:OMPOSITE SAMPLE DATA: 

late: Time Depth Color Description (Sand, Silt, Clay, Moisture. etc.) 

I // 

lethod: 

\ 

lonitor Readings 

iange in ppm): 

AMPLE COLLECTION INFORMATION: 

Analysis 

(‘73iAi,I\ 
tilccc 

pH 
r-esh& iEtJi PH 

/4l%/3EM 

BSERVATIONS I NOTES: MAP: 

ircle if Applicable: Signature(s): 

MS/MS0 Duplicate ID No.: 



SEDIMENT SAMPLE LOG SHEET . 
Damn / nf / 

Project Site Name: 
Project No.: 

$&@ei5 5%” 
.4z-/o-.s-o3~/ 

?s_-3 
Sample ID No..: (&&,!m~ 
Sample Locatron: p&z -a- ~8~9 

5k.ram J2dm-d Sampled By: s .7QJ@PJLa 
C.O.C. No.: c7727I 

Subsurface Soil 
fl Sediment 
(j Other: Low Concentration 
0 CIA Sample Type: 0 High Concentration 

;RAB SAMPLE DATA: 

late: 7/&e/F f Depth . Color Description (Sand, Silt, Clay, Moisture, etc.) 

Yme: ’ /o/o 

qfab 
04% Bh 

FL 54 v3~T~--~ 
nethod: 
nonilor Readgg (ppm): 0 

d-b--p tom, Toot%.. 
7--c= a.&-* lw$TL-lti, 

:OMPOSITE SAMPLE DATA: I 

late: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

nethod: 

\, 

lonitor Readings 

Range in pprn): 

AMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 
7-u \l&&A, tj Em s4w 7 Y 

7-u Ql/oc& aA-#fcu 

t-lXiAi\ L, 
L/ 

7Y.L ?+5m54oa /@Jl3s J 
c, 
L/ 

ImAJaEii c!Jd 14 Et 
S/SEd 2gJ 02 J 
/ 

t 

BSERVATIONS /NOTES: MAP: .- 

rcle if Applicable: Signature(s): 

MSlMSD Duplicate ID No.: . 



1 

Paoe / of / 

Project Site Name: 
Project No.: 

Subsurface Soil 
fl Sediment 
0 Other: 
0 CIA Sample Type: 

?~~~~$..~~~ 
83, 

C.O.C. No.: 0 2%72- 

T pe of Sample: 

k Low Concentration 
0 High Concentration 

:OMPOSITE SAMPLE DATA: 

late: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

lethod: 

lonilor Readings 

Range in ppm): 

AMPLE COLLECTION INFORMATION: 

Analysis I Container Requirements 

Ed smd= f 

k, 02 

I?- 44% OL 

s- &G 02 

d As 0% 

Collected 1 Other 

I 

J, 

/ 

. 

1BSERVATlONS I NOTES: MAP: 

rcle if Applicable: Signature(s): _ 

MSlMSD Duplicate ID No.: . 

- - 



SEDIMENT SAMPLE LOG SHEET 

r 

Project Site Name: 
Project No.: 

Subsurface Soil 
IJ Sediment 
u Other: 
[ QA Sample Type: 

T pe of Sample: 

k Low Concentration 
[1. High Concentralion 

;RAB SAMPLE DATA: 

late: 7 28 fg 
ime: /2$9 
lethod: era/, 

lonitor Readfng (ppm): 

OMPOSITE SAMPLE DATA: 

Depth Color Description (Sand, Silt. Clay, Moisture. etc.) 

6-j” A. 9*,474* s-d 

ale: 

&hod: 

Description (Sand, Silt. Clay, Moisture, etc.) 

orvtor Readings 

lange in ppm): 

9MPLE COLLECTION INFORMATION: 

Analvsis .- Container Requirements I Collected 1 Other 

-t-CL VW8 A - 
. 

6 E:rJccps 54mdis 7 I 
-. - , - 

Y 

01 J 

?n I c/ 
I 

/ 
7 bz-’ J. 

d EL ! I 
I ,/ I 

- 
- 

I Y I 

t 

I , I 
ISERVATIONS / NOTES: (MAP: -- 

1 

cle if Applicable: 

MS/MS0 Duplicate ID No.: . 



SiDlMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

F 
Surface Soil 

[I Subsurface Soil 
fl Sediment 
0 Other: 
0 QA Sample Type: 

iRAB SAMPLE DATA: 

)ate: 7/28 / 9 V 

rlethod: w& 
lonitor Read;ng (ppm): 

lethod: 

Depth 

o--/d+- 

Color 

Color 

Sample .(P $0. 
Sample .hwcd 
Sampled By: h/L 
C.O.C. No.: 02272 

T pe of Sample: 

k Low Concentration 
0 High Concentration 

Description (Sand, Silt, Clay, Moisture, etc.) 

d- I* &~fa+f+ hi-d-frsld- sad 

/ ‘/-/a” 6fld mbda-yy-Q9-4* 
/ 

Description (Sand, Silt, Clay, Moisture, etc.) 

lonitor Readings 

Range in pprn): 

c. 
3 



SEDIMENT SAMPLE LOG SHEET 

B-b-r / AC / raLJJr:/ VI & 

Project Site Name: Sample .ID b-b. 
Project No.: Sample &Q&*.: 

r&F a0 ,Lciwj 
Sampled By: 
C.O.C. No.: fix3 72 

Subsurface Soil 
0 Sediment 
0 Other: 
0 QA Sample Type: 0 High Concentration 

RAE SAMPLE DATA: 

ate: 7/a/9 8 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

ime: 0437 6-2” 4< $wy*““d. sad 

3 r/Sal broum , c0w.e 43 A. 
s&, h-w&f 

OMPOSITE SAMPLE DATA: 

ate: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

ethod: 

onitor Readings 

lange in ppm): 

4MPLE COLLECTION INFORMATION: 

l 
oa7 

de if Applicable: Signature(s): 

USlMSD Duplicate ID No.: 



r 

h 

h 

(1 

SEDIMENT SAMPLE LOG SHEET 
m--- , ,.‘ / 

Project Site Name: 
Project No.: 

x Surface Soil 

samplec 
c.0.c. r 

/ [] Subsurface Soil 
0 Sediment 
0 Other: 
[] QA Sample Type: 

T pe of Sample: 

k Low Concentration 
0 High Concentration 

;RAB SAMPLE DATA: 

late: [ Depth Color 

‘ime: /WS 
nethod: c2fQb 
nonitor Read&g (ppm): 

o-qt 

:OMPOSITE SAMPLE DATA: 

Iale: Time Depth I Color 

Aethod: 

Description (Sand, Silt, Clay, Moisture, etc.) 

b-3” &. j#aj , M&d. 2!b”d 

3’-w* b-y, g-w@ tBGcTsc s&q 

Description (Sand, Silt, Clay, Moisture, etc.) 

nonrtor Readings 

Range in ppm): 

I 

BSERVATIONS I NOTES: 

ircle if Applicable: 

MSlhiSD Duplicate ID No.: 

MAP: 

Signature(s): 



t-’ \ 

f-Y 

I 

Project Site Name: 
Project No.: 

Subsurface Soil 

P SEDlhENi SAMPLE LOG SHEET 
I : 

C.O.C. No.. - -., 

0 Sediment 
0 Other: 
[] QA Sample Type: 

T pe of Sample: 

iit Low Concefltration 
0 High Concentration 

Date: Time Depth Color Description (Sand. Sill, Clay, Moisture, etc.) 
- 

I Monitor Readings 

(Range in ppm): 
I , 

.-- - 

I 
OBSERVATIONS I NOTES: 

ircle if Applicable: 

MSlMSD Duplicate ID No.: a 

MAP: 

Signature(s): 



C 

T 

k 
k 

C 

C 

bJ 

ru 

(f 

s 

-0 SOIL SEDIMENT SAMPLE LOG SHEET 
l 

Project Site Name: 
Project No.: 

C.O.C. No.: 
/ [1 -Subsurface Soil 

0 Sediment T pe of Sample: 
0 Other: k Low Concentration 
0 QA Sample Type: 0 High Concentration 

bate: 

;RAB SAMPLE DATA: 

tate: 7/2$/9f 
ime: 

Zelhod: ,&& 
lonitor Readfbg (ppm): 

Depth 

b- /& 

Color Description (Sand, Silt, Clay, Moisture, etc.) 

o-t” y4. jwp&. - 

E -12” 

:OMPOSITE SAMPLE DATA: 
1 

lethod: 

lonitor Readings 

iange in ppm): 

AMPLE COLLECTI 

Time Depth I Color Description (Sand, Silt, Clay, Moisture, etc.) 

I 

3N INFORMATION: 

I 
BSERVATIONS I NOTES: 

#rcle if Applicable: 

MSIMSD Duplicate ID No.: . 

n-aai 

kIAP: 

SignaW&i+ 



SEDIMikT SAMPLE LOG SHEET 

~ I”I 
/ 

,4, -_ ‘> 
.3 

I !-,;-; i, 
, 

I 

Pas 

Project Site Name: ~5iAbJ~ 
&2&r--/d - 

Project No.: 
z;;;;z yNaT)ion - 

1 
Sampled By: ’ G’E ‘s( 
C.O.C. No.: cA?oL/ 

Subsurface Soil 
0 Sediment 
u Other: 
n CIA Sample Type: 

T pe of Sample: 
k Low Concentration 

I] High Concentration 

;RAB SAMPLE DATA: 

ate: 0606 76 

ime: //c-II 7 
lethod: yfQ,b 

Depth 

0-P 

; Color DeSCriPtiOn (Sand. Sill. Clay, Moisture. etc.) 

lonilor Reading (ppm): 0 I I 1 
OMPOSITE SAMPLE DATA: 

ate: Time Depth Color Description (Sand, Silt, Clay. Moisture, etc.) 

elhod: 

onitor Readtngs 

lange in ppm): 

IMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected 1 Other 

77x \/ (1 /\ 

I-CL s.v”L&/&mc,JE5 /P&s 

cl t=- smpks 7 / 

E,ce 
1 

! 

I 

ml-. Me-i-hi5 /C&vlRV~ IE.. 3 OL 4 

BSERVATIONS I NOTES: MAP: 

rcle if Applicable: 

MSlhiSD Duplicate ID No.: 

..-- - _ __ ..-. -. . . ._ _. .: _ __ _ 



zzF?h IGIg SEDIMENT S,AMPLE LOG SHEET 

Project Site Name: 
Prniect NO.: 

-I--‘. -~ 

/ [] ‘Subsurface Soil 
x 

0 Sediment 

Surface Soil 

u Other: 
fl QA Sample Type: 

HCa &$!$p&S c5/&Jp Sample ID No.: 

?-Wf Sample Location: ~Jlc;~-~s /J 
Sampled By: 66 ..y 
C.O.C. No.: ddU4 

T pe of Sample: 

k Low Concentration 
fl High Concentration 

;RAB SAMPLE DATA: 

late: 6 606 Ye 
3me: /o/G 
Aelhod: yf’%d 

- 

Depth 

u- /’ 

Description (Sand, Silt, Clay, Moisture. etc.) 

nonltor Reading (ppm): # I I I 
:OMPOSITE SAMPLE DATA: 

late: 

Range in ppm): 

I I 
AMPLE COLLECTtON INFORMATION: 

Container Requirements Collecled 1 Qlher 

I 

I 

BSERVATIONS I NOTES: 

rcle if Applicable: 



F” 

Project Site Name: 
Project No.: 

. . 

tE 

SEDIMEN.7 SAMPLE LOG SHEET 

Sample ID No.: ‘Mz 
Sample Location: L ~~~S-/O-JJ 13 
Sampled By: GG $88 
C.O.C. No.: G?aly 

[I Sediment 
0 Other: 
fl QA Sample Type: 

sRAf3 SAMPLE DATA: 

T pe of Sample: 

k Low Concentration 
(‘J High Concentration 

ate: O&$ 9t: 
irne: 09/b 

iethod: 5 fub 

Depth Color Description (Sand. Sill, Clay. Moisture. etc.) 

0-i’ /,$H b/m/, 
onitor Reading (ppm): 0 

OMPOSITE SAMPLE DATA: 

t- Date: Depth I Color I Description (S-and, Silt, Clay, Moisture. etc.] 

I Method: 

Monrtor Readings I---- (Range in ppm): 

AMPLE COLLECTION INFORMATION: 

A?3llW.Xi.Z I Container Reauirements I Collected t Mhrr 

I 

OBSERVATIONS I NOTES: 
, 

vlAP: _- 

AJ 

--.- - 

ircle if Applicable: 

MSlhtSD Duplicate ID No,: . 

Signature(s): . 



/ [] Subsurface Soil 
0. Sediment 
0 Other: 
0 QA Sample Type: 

c 

C 

‘I 
h 
tk 
C 

C 

GRAB SAMPLE DATA: 

late: &#G $2 $j 

‘ime: 0473 
lethod: kjfz7.b 

lonllor Reading (ppm): 0, 6 

:OhlPOSITE SAMPLE DATA: 

late: Time 

Depth Color 

bfm:, 72 
0-1’ 

rev r-G&Cr/ 

Depth Color 

T pe of Sample: 

ii? Low Concentration 
fl High Concentration 

Description (Sand, Silt, Clay, Moisture, etc.) 

7fy, /7& &d, swc J/P 

Description (Sand, Silt. Clay, Moisture, etc.) 

lethod: 

lonrtor Readings 

Project Sile Name: 
Project No.: 

X Surface Soil 

z5&JD Sample ID No.: •~w,j-y, ‘< 
Sample Location: &$?I/~- a /y 
Sampled By: GG sio 
C.O.C. No.: dclO4 

SEDIMENT SAMPLE LOG SHEET 

Page/ of 

iange in ppm): 

Analysis Container Requirements Collected Other 

I 

I 
3SERVATIONS I NOTES: 

rcle if Applicable: 

MSlhlSD Duplicate ID No.: . a 

AAP: 
I I 

_- 

f J , 
SW/ 

l 

;ignature(s): 
. 



;~,. 7;. ..,’ .,,,,,,.,  ̂ < ‘. . 

JUL-26-39 07:s~ FROM:TETRA TECH NuS - Pi’f’@% SC 
ID:6036423454 

SEDIMENT SAMPLE LOG SHEET 

p 

I . 

Project Site Name: 
Projecl No.: 

Q Sediment . 
0 Other: Low Concentration 
0 CIA Sample Type; : 0 High Concentration 

;RAB SAMPLE DATA: 

Iale: aqa9 Q 8 ~ Depth . Color Descrlplion (Sand. Silk Clay, Moisiurt. CIGJ 

ime: rw19 
l&hod: d’& h,& 

ioni& Read69 (ppm): 
0 -lb. 

OMPoSlTE SAMPLE DAT& 

JIO! Tiic Depth Color fJescription (Sand, 5111, Clay, Moisrur~, MC.) 

lelhod; 

I 

lonitor Rsadllgt 

lange In ppm): . 
A 

PMPLE COLLECTION INFORMATIC,N: 

Ck il Appfiablo: Signature(s): 

MWMSO duplicrlu Ib No.: . 



SEDIMENT SAMPLE LOG SHEET 

.  - - . . __ I I  

- .  

. 

Sample ID No.: ’ n - . 

Sampled By: r5;a sp 
Sample Location: p/r- 10 - 55 /5 I 

i”= Surface Soil 
(1 Subsurface Soil 
0 Sediment 
fJ Other: 
[] QA Sample Type: 

C.O.C. No.: asa4 

T pe of Sample: 

k Low Concentration 
fl High Concentration 

GRAB SAMPLE DATA: 

Date: 6666 5 6 
Time: i/ d,$ 

Method: y/o& 

Monitor Reading (ppm): 0 

Depth Color Description (Sand, Silt, Clay, Moisture. etc.) 

u-i/’ 
hyhf fUJ t 

fd2cd 
C6/uLy/7-C~~~5(c 

Method: 

(Range in ppm): 

I 
IBSERVATIONS I NOTES: 

:ircle if Applicable: 

MSlMSD Duplicafe ID No.: 



PAGE 9 ID:8036428454 

SHEET 

1 1. : ” .: ,- Page/ of _L- 
l 

Project Site Name; 
Project No.: 

Sample ID No.: .k 
&A-ii-/6 -p3/ 

Sample Lo&lion: m. -I- b 
Sampled By: 
C.O.C. No.: 

. dM 
‘32 Pea 

0 Sediment 
0 Other; 

pe of Sam.ple: 

c] Qe Sample Type: : 
x Low Concentration 

0 High Concentration 

;#?A@ SAMPLE DATA: 

ate: 09 09 99 I Depth . Color Description (Sand, Silt. Clay, Moisture. etc.) 

4 */ ct. “qtaa$~ 
-+j+-+~,II, 

udchr 

.DMPOSlTE SAMPLE DATk 

late: Time Dtpth Color DeerWon (Sand, Sift, Clay, Moitiurt, tie.) 
. 

@hod: 

~&or Readings r- 
Iangc in ppm): 

LMPLE COLLECTION INFORMATION: 

:k il Applicable:’ 

-5 * ,y 

I I 
IAP: 



JUL - 

.  I .  

~--. __ 
26-66 07s 23 FROM :T’TRA TECH NUS - nln=~~ u: ID:6036426464 

9 ( SOlLg SEDIMENT SAMPLE.LOG SHEeT 
PAGE 10113 

Project Site Name: 
Project No.: 

0 Sediment 
Q @her: 
0 QA Sample Type: 

;RA8 SAMPLE DATA: 

E 
e 01 Sample: 
Low Corkent~tion 

0 High Concentration 

DMPOSITE SAMPLE DATA: 

onitor Readings 

Lange in ppm): 

Es 1 
I I I I 

Wll’lf COLLECTION INFORMATION: 

de i! Applicrhlc: 





Tetra Tech NUS, inc. 
TEST PIT LOG Page 1, of -I- 

PROJECT NAME: ficfzD Pm..> z*(4.a 6 TEST PIT No.: q7&0( 
PROJiCT NUMBER: Ncr?c7 5 DATE: i-u /KS% 
LOCATION: r.~~=,ue / e. ~J:II 

MATERIAL DESCRIPTION 
. 

. ..‘I . . . . . y.,:...; ; ,:.,...,, : 
I PIMD READING 

rEST PIT CROSS SECTION AND / OR PLAN VIE\fJV,mZ 
S?x*h 

L ___/ ---- 
I 



Tetra Tech NUS, Inc. 
TEST PIT LOG 

e&r - lo 

Page - _ i of ’ 

PROJECT NAME: 9~lceP pA,ci+- JT;I*l\d TEST PIT No.: --l... Q .- o -z r---b 
PROJiCT NUMBER: ?J ocpl 5 DATE: (2 (15 Ici? 
LOCATION: Icr:rhu X+,L ~632 Iz/~~J*u ru.1 GEOLOGIST: x Q)tpw,. / e, j-1-./\ 

I I I MATERIAL DESCRIPTION I I PlD/flD READING 

. ,. 

.%: a 

: 

I I I I I 

I-EST PIT CROSS SECTION AND / OR PLAN VIEW 
, 



TEST PIT LOG Page / of j- 

Tetra Tech NUS. Inc. 

i 

PROJECT NAME: plLQP l%I~ LI*aA TEST PIT No.: 
PROJECT NUMBER: p.rcwci 5 

*&x4.- q r?- a,3 
DATE: l-a5lS~ 

LOCATION: Sk-rku &.I..- h L -s:k 12/w~u IO\ GEOLOGIST: x- ~cw-,. /e. I-/;// 



,, 

. 

~.. 

/ \ 

IRI Tetra Tech NUS, Inc. 

Page -p of ) 

L J 

PROJECT NAME: n-00 QAzr.z cm- 4 TEST PIT No.: f&X B to-Tt’- aq 
PROJECT NUMBER: DATE: ~~~i5/q 4 ,*----x 

,,j oa 57 
LOCATION: 3k b-c** z,t,r CS.:J~ \z/wnu rc\ GEOLOGIST: xr, ~cew / L. r/i’{ 

MATERIAL DESCRIPTION I I 
I 
i PWFlD READING I 

I 

,. 

- i. ,. 

. ,. 

. . 

. . . 

-EST PIT CROSS SECTION AND / OR PLANVIEW 
pl4t.d fsL:cb - 

REMARK& 

PHOTO LOG: 



cl R TEST PIT LOG Page 1 of \ 
Tetra Tech NUS, Inc. 

PROJ 
PROJ 
LOCA 

ECT NAME: )1Llm Put;, &.Ihfi L TEST PIT No.: 
ECT NUMBER: 

P~~-~o--rp- o 5 

Depth 
(W 

MATERIAL DESCRIPTION I 

LlthOlO~ 
Change 

U 
s 

0 

1 PlDIFlD READING 

rEST PIT CROSS SECTION AND / OR PLAN VIEW 



cl R Tetra Tech NUS, Inc. 

iEST PIT LOG Page 1 of 2 

PROJECT NAME: fqL(zD LrP5 lGi*nA TEST PIT No.: -7&i-co -up-06 
PROJECT NUMBER: plocs5 DATE: 12/6/cr 5 

--. 

LOCATION: -JCv:Lho Z irn& L5 :tt IZ/~U~U w\ GEOLOGIST: q-. &Y w,, ;/ e. 14; I I 

-EST PIT CROSS SECTION AND / 0 

REMARKS: 
,-- 

PHOTO LOG: 



. 

‘EST PIT LOG 
IRI Tetra Tech NUS, Inc. 

Page I of I 

I 
PRCXIFfaT NAMF. 

Q&S- IO- TF -07 

Cl,, a TF.CT PIT Nn *ha- 
-. ._-. 

- . ,_ 

MATERIAL DESCRIPTION 1 ~~ 

, . ,. 

.. 

, , 

. . ,- ,. 

. . 

- 

-EST PIT CROSS SECTION AND / OR PLAN VIEW 

1 PWFID READING 

REMARKS: 

PHOTO LOG: 

p-237 



Tetra Tech NUS, Inc. 

TEST PIT LOG Page I of J- 

2’ 
15’ 

==H=- 

I I I 

-EST PIT CROSS SECTION AND / OR PLAN VlEIjV 

----. 

PROJECT NAME: $L Q;t p-r>, TpL 4 TEST PIT No.: gLL~-lo -TP- c-3 
‘12, 

PROJECT NUMBER: fila?Q 5 . . ,a /+w lo’ DATE: (2 /I5kq 

LOCATION: 
6 

TC,;‘lQ T&vC c-5: 47 r\ 

I 
I 

MATERIAL DESCRIPTION I I PIWFID READING 

REMARKS: 

PHOTO LOG: 





. GROUNDWATER SAMPLE LOG SHEET #L 
l 

rc--- 4 - . .~ L_‘. :, ..il’., ; ‘. 
-. 

Project Site Name: ! J-;cjna -,q i 
Project No.: 

Sample ID No.: 
380 3 Sample Location: 

P.Ar-lo-~~-bQ 
13~~ - ( 6 _ Fwdh, 

(J Domestic Well Data 
Sampled By: 
C.O.C. MO.: 

1$ Monitoring Well Data * Type of Sample: 
a.z& 

, 0 Other Well Type: 
fl QA Sample Type: 

:yc Low Co”ce”tratio” 
[I High Cbncent+ion 

AMPUfuGDATAz .e_.:... ,...“...’ ,:: ;:.:. .;. _.- ; : :.’ ‘..:..y. ;::-’ ._ ._. .:,.; ‘T; .,._ :..:-.. : ,,,,:. ., ._ . . . 

rk if Applicable: ,. Signature(+): 

MS/e&O Duplicate ID No.: 





W&P ?acrrzs =csku+d * 

Project Site Name: YEs.Itxrid Sample ID No.: Qq-~o r ,+w- bz -01 
Project No.: 7603 Sample Location: 

Sampled By: 
pfiz - , h a#= 

Wd&.W 
Domestic Well Data C.O.C. No.: &%a97 
Monitoring Well Data Type of Sample: 
Other Well Type: 

fl QA Sample Type: 

;mpuNG OAT& ‘-.: +. ,. : :,’ ;!.: .: ;.’ : ‘I:,<: ;i_:- . . . .._ : ‘,; ,.., ;.:r.:-. .‘,..::. : . ,. ; ._. 

* 
r+e if Appiiibkz , Signature(s): 

MS/MSD Duplicate 10 No.: 

a--i&J< 

. 

. 

. 

I 

I 



LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: c”skrkb zhd# WELL I.D.: PAZ-- /(3 -&m-xix 

PROJECT NUMBER: 7803 DATE: @zw8 

I SIGN&+ RE(S) 

Y i / , 

PAGF x of2 
> _I 



IYILUY 
Project Site Name: &=+Q Fb72 jts/‘&d Sample ID No.: P&-r-/o - c%d -._ 03-x 
Project No.: 7a.e Sample Location: p,z-/fi- 6~03 

Sampled By: c-%fakArm 
a Domestic Well Data C.O.C. No.: SW4 
b Monitoring Well Data Type of Sample: 
0 Other Well Type: a Low Concentration 
a QA Sample Type: 0 High Concentration 

‘1 :. . ._ .. ,.v .* . . ..<.” ..,.: . 

Color pH S.C. temp. Turbidity 00 Salinity Other 

stssdsrdmslao~C mu + NA 

kthod: /%2c<b/%>C Jum, P 0.w j.c/7 
‘URGE DATA: I .’ 

me: og-3 q 9.8’ Volume pH S.C. T-P. (Cl TWbiiitty 00 Salinity Other 

lethod’ ‘@+ b&w+\ >k,,,f, hitial s.y7 a.y.3 93.9 -/O b.YO 
I I /-c/7 

lonitor Reading (ppm): - 1 5.79 as*/ ,33.a 3$ o.y$i /.s3 

VeU Casing Diameter 8 Material 2 5.g7 >V.& $3.0 --/o o.$fq 

ype: a-;*. i*)lkJ 
/. 97 

3 

otal Well Depth (TO): //, . (s 9 - 

tart Purge (hrs): /ii30 

nd Purge (hrs): J ?%a 

&al Purge Time (min): 7a 

MMLE COLLECTlON INFORMATION: 

I I I 
OBSERVATIONS~I NOTES: . 

Circle if Applicabk . 

MSIMSD Duplicate ID No.: 

Signature(s): 



i 1 i h I I . I 
lf . . d 

- 

f 0 . 



Project Site Name: PKRb Rm+- Ilz3ard 
Project No.: 7m3 

0 Domestic Well Data 
1 Monitoring Well Data 

Sample ID No.: 
Sample Location: 

P&X-/O -0~ - ate + 
$AJ -10 -GLJO(C 

Sampled By: 
C.O.C. No.: *soci 
Type of Sample: 

0 Other Well Type: 
0 QA Sample Type: 

@ Low Concentration 
0 High Concentration 

4MPUNG DATA: 

ate: /3 f/3q pg Color pH S.C. TWllp. Turbidity Do Salinity Other 

me: /931+ vii sLM&vd m!hu DqrtesC HA 
athod+&.-.-.ffc $.3&Nn# de&f- &.l;s dl.tr 21.3 
JRGE’DATA: / . 

ale: 08-&q pf Volume pH TOP. (Cl Turbidlty Do Salinity Other 

ethod: in&&, 
cm’)‘W 

“c Pumnr initial (0.53 1::; ag.~a -/D 0.50 o-9/ I I / 
miter Reading (ppm): - 1 b-($97 20.3 .a/. 7 -70 O*V7 / . 2% 
‘tfl Casing Diameter 6 Material 2 (P.s7- B(.S 3/.3 -fa 0-w f-2$ ( 
‘PC: a-id?. ?,1/C 3 

da1 Well Depth (TO): 3&?.08’ * 

atic Water Level (WL): fo,ZS 

ie Casing Volumefgs 

Id Purge (hrs): /‘735 

HPLE COUJXTION INFORMATION: 

zlc if Applicable: . 

MS/t&D Duplicate ID No.: 

Signature(s): 



PROJECT S&l-E NAME: /“tct b 30( rtk 1s to ~4’1 WELL I.D.: 
6,- (jqyoy CT-i’<-: 

?%+-‘- ,t&e+ 
PROJECT NUMBER: ‘7803 I DATE: \ 

??O P/, 
?SO* m% /I. ?7 /w Ii .c7 30.5 -fD 

b t?!?, /tm I/. - - 

SlGNi )RE(S) > .*. 



Project Site Name: #r&D &~HIJ’ ~XL~YI 
Project No.: 

Sample ID No.: $!&~-/~~-Gh+.&-~ 
-7tm3 Sample Location.: PAF-/o- &WO~ 

0 Domestic Well Data 
Sampled By: SP ‘. C.O.C. No.: 

1. Monitoring Well Data ‘, 
1GLt3q. 

’ Type of Sample: 
. 0 Other Well Type: I Low Concentration 

fl QA Sample Type: 0 High Concentration - 

MpuNG OAT& -:.::/,a :.:..'..:::.:.:: :.,i.:~.; ..: : .T :;w ..',.‘.<. _I .":.< :. :; ,.:,, :::,.::.. .:__,_ :.. _. . 1 ,. ,. 
. 

ate: @25 $z& color pH S.C. Temp. Turbidity DO 

ime: /tic25 
Salinity Other 

vhaI -mslcmDegreesc NTLI % NA 
kthod: /fW &iQ&.. fktw 5.90 7.w &?&?I p P, 7. s3 o*qj - 
URGE DATA, -- _-- -. --- __ 

ate: --s&iJ~ CZb- - Temp.(C) Turbiilty Do Salinity Other 

&hod: f&Q &, 

s I 
0 
T 
M 

PI 

0 

M 

M 

vk 

1 

Tl 

sl 

01 

st 

Et 

TC 

Tc 
I 
S/ 
I 

: ‘.>ii “. ::_ ‘1, ., ,, .,. I,( .,_ ,. :.: 2 ..,: ‘” -. ‘. .‘. ,.: . . . . 

onitor Reading (ppm): 1 5’:94 7‘ 58 d3. a 
Iell Casing Diameter 8 Material 2 5-37 7. sy 2%. 0 0 

fpe: d” PC/L 3 1 

&al Well D+pth (TO): f,$. 6 / ‘ 

tic Water Level (WL): 8. 03 ’ 
na Casing Volume@L): 1. q 4 

art Purge (hrs): /Oi? G 
Id Purge (hn): /7qy 

rtal Purge Time (min): 8 3 

hi Vd. Pumsc~Lk ‘7 _ i’ - I I * v-, , I I I I I I I 
4hlPLE COLLECTtON INFORMATION: .., :;. :. .., a ;: 

Analvzis I Preservative I Container Requirements 1 Collected 

OE 

Cir 
- 

tk if Applicable: ; * 

MS/t&SD DuplimteIDNo.: 

I 



. 

LOW FLOW PURGE DATA SHEET 

-1 
DATE: ObGJ59b. 

‘PROJECT SITE NAME: flc%?b &sk?eJ~~rn~ WELL I.D.: kt&-/0- 61 

PROJECT NUMBER: 7993 

Time Water Level I Flow Temp. PH Sal. Tvrb . Pnmmmn4- I 

k 
\. 

SIGN/-. / E(S) ..I 
-PAGE f 

,j G 



Project Site Name: 
Project No.: 

fl Domestic Well Data 
a Monitoring Well Data 

-~LA/I)D ~~~~~~ Sample ID No.: p~~.io-(;& 06- 
Sample Location: &!X--/d, I G ci/ad 
Sampled By: 
C.O.C. No.: 
Type of Sample: 

,a Other Well Type: 1 Low Concentration 
fl QA Sample Type: 0 High Cbncent+ion 

&,lpuNGfJAT& . ..i. . . . . : :. .:.::.: :... .: :,,_:. :.:.. .,..: ..,.... :..r “.. _,,,: ,’ -, ,. ,. 
D&e: hH 7/ Yti I Calm I an I SC. frmp. Turbid&y DO Salinity Other ----. --+r ,- - ---_ 

I r-- . . I - 
Imq: . IV. 
E 

/of90 
he /odd +%bL 

PURGE DATA: 

Date: 0 63196 
Method: /&, &iU 

Cl- I-rl -, I --II I w I u. 1 Vii ~StaaIiardl m’~uyl -sFC,ul, I-.” , - , I 
ld+c#1 I se/1 113‘7 I d/. 5 I 0 I 4.0; I o..sg I s^ 

: ” : ‘,.,‘. .: _. .’ ,, -. ” .: . . . . .” 

Volume pH S.C. Temp.(C) turbidity DO Salinity Other 

lflitkl 5.78 71’72 1 dd.0 0 - O.Ys7 - 

IWall Casing Diameter L Material I 2 Is, I/ I /z. 3 I zr. 5 

k PVC I 

,-. ,. , .-- , ,_ 0 Y. 06 u. '7 Y - 
Type: d 3 I I I 

TotalWellDepth -~ 
9c1 --’ I 1 1 I 1 

r 

Monitor Reading (ppm): - ! 1 }SJl l/3,5 1 a/. & 53 3.702 la77 - 

IStatic Water Levtv (VVLJ. n, 13 

End Purge (hrs): 0 45 1 

Total Purge Tima (min): 56 

Total Vol. Purged@#L))’ ’ . 
1 

SAMPLE COLLECflOnJ iNWKMA I ION: 

Analysis 

‘. .:c : 

I Preservative I Container Requirkments 
I 

1 Collected 
1. -. , -. 

I I I 

OBSERVATIONS I NOTES: - 

Circle if Applicable: 

MSIMSD Duplicate lD No.: 



LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: #c&b /?ke%‘//J *b’?W) WELL I.D.: 06(poJ 
PROJECT NUMBER: 7803 

PAGE ‘bf 2 ,,‘I 



.-- -- 

+ GROUNDWk)T$R $AMP,.LE LOG SHEET 

Project Site Name: p&fiQ i&;g IIdtit%cj Sample ID No.: 
Project No.: c7&> Sample Location. 

Sampled By: 
fl Domestic Well Data C.O.C. No.: 
d Monitoring Well Data Type of Sample: 
0 Other Well Type: 

‘. 0 QA Sample Type: 
) Low Concentration 
[) High Concentration 

l Page4 of& 
1 

c 

a 
. 

I 
I I 
I I 



4 ut?Q -2 /.k p&. = Lpw-cs~L, 

LOW FLOW PURGE DATA SHEET 
ham f&ims lzkhd PC- /g -/cl .-“~c\ -&yYJ 

PROJECT SITE NAME: J&r,& Ii&d WELL I.D.: - 
PROJECT NUMBER: 3803 DATE: fl3r%f 

SIGN/ hE(S) ) PAGE _ ,bf3 



. 

. GROUNDiWTER SAMPLE LOG SHEET . “y j., .,., . : .: 

p 

I Project Site Name: #cfefo pAA/Q/J 3, 
Project No.: 7&03 

u Dome& Well Data 
m Monitoring Well Data 

, 0 Other Well Type: 
fl QA Sample Type: 

Sampled By: 
C.O.C. No.: 
Type of Sample: 

1 Low Concentration 
fl High Concentfation 

Sample ID No.: 
Sample Location; 

., 'sAMpuN~ OAT& ._ .,.,: .,,: . . . . . . ..:: :.j,: . . . ./ ;:... _ ..: . . >: ,'. '::..:.,:‘: ",.. . . . . ::. : -. ', 

Date: Color pH 1 S.C. 1 fa 

WeU Casing Diameter & Material 

. --. ---.. , . -,. 1. v. I 1 

Static Water Level (VVL): 
/ 

. I I 

One Casing VolurfnQ a Lt. tia I 

Start Purge (hrs): 

l&d Purge (hrs): Ifmsu 1 I I I I I I 

Tutal Pume Time lrnF* . I 79 I I I I I I . 

I 7/J 

I - . . 
Container Requirements 1 Cotlected 

-r 
I - 

I I 
I I I 

OBSERVATIONS I NOTES: .. 

72 44 u m~&yv&*P~~ 

CircleifApplicaMc: ; 

MSlMSD Duplicate ID No.: 

Signature(s): 



.’ I. p 

c 



- --..r . . 

c l Page_L of a. 

Project Site Name: 
Project No.: 

&t t.b Tbrss Tr%dGmB c ;. 
wfL-3 

Sample ID No.: #%GJ~- 6~’ cG -od 
Sample Location: pd 
Sampled By: 

(J Domestic Well Data 
3 

C.O.C. No.: 
4 Monitoring Well Data Type of Sample: 
D Other Well Type: 1’ Low Concentration 
0 QA Sample Type: 0 High Cbncentfation 

.-. ;. : t/ 

La.-. he. 

13 
C 
1 
k 
I 
P 

0 

w 

W 

w 

T 

Tl 

Si 

0 

Sl 

El 

TC 

T’ 

S, 
I 

. GROUNDWk+? QAMP,LE LOG SHEET 

Circle if Applicab 



LOW FLOW PURGE DATA SHEET ~~-~Jc~ /e% 7 yjL7(yJ 

A 
PROJECT SITE NAME: Ace.429 WELL ID.: /?h??-- 0’07 - O-J- 

m.3 DATE: &?ojLt< PROJECT NUMBER: 3 

Comments 

SIGN4~lJRE(S): 

) / 



GROUNDWATJ2 SAMPLE LOG SHEET 
,.T,‘;. ,I.?- , ,, 

Project Site Name: 
Project No.: 

0 Domestic Well Data 
1 Monitoring Well Data 
0 Other Well Type: 
0 QA Sample Type: 

Sample ID No.: 6!4rt-/o- i&i?.-- *lc: 
Sample Location: 7._ )QZ-/&- &j,i@ 
Sampled By: 
C.O.C. No.: 
Type of Sample: 

fi Low Cokentration 
0 High Concentration 

,MPUNGDATA: .’ .u 

ntt: 09‘-2 98 Color pH S.C. Temp. Turbidity 00 Salinity Other 
-me: / DC.3 sIalldardmsiao~c NTlJ + NA 
kthod:p(zr;&~* *Q .‘* * ---/a y.ys i. No 
URGE bATA: I I ; . . .,’ : 

9MPLE COLLECTION JNFORMATION: 





,., --. .I , c ,.. 

. GROUNDtiflTER SAMPLE LOG SHEET 
; .i. . . ,” 

Project Site Name: J”e-ri ils\a& 
Project No.: 7so.1 

0 Dome&c Well Data 
% MonitofinQ Well Data 

:‘i Other Wei1 Type: 
[I QA Sample Type: 

Sample ID No.: 
Samble Location: 
Sampled By: 
C.O.C. ho.: 
Type of Sample: 

;uPUNG DATA: -L::.,. ..:. .‘:-.:: : :..::;; ,:: : / .:,i? .: :.. _. : :,... :; ,... ‘... . . . _: __,_ >. . . _ ~ . 

bateI fst3v? 8 color pH S.C. temp. Turbidity 00 salinity other 

-bMl: I?/2 vii slandardms/cmDe$re4sC NrfJ + NA 

kthod: Lz4&3s~&& @&,-?-n/j tiw bbz y’O.<. 2 3-s’ 0 
URGE bATA: 

0*33 3.110 
,.,. : ., ..‘. ‘., ,_... . ,. .:‘: ., ;,, .: * ._. :’ ,,,, 
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. GROUNDWATEP SAMPLE LOG SHEET 

’ Page_L ofz 
1 

Project Site Name: ukceib &rr;s Samoie ID No.: *r-10- M- /Lbi! 
Project No.: 3l30.3 

“a*l,p,rG- -,‘ 
0 Domestic Well Data C.O.C. No.: 
a Monitoring Well Data Type of Sample: 
E] Other Well Type: m Low Concentration 
4 CIA Sample Type: [1 High Concentration 

I 

lWell Casing Diameter 6 Material 2 

Start Purge (hn): 08 20 I I I I 1 I 

End Purge (hrs): 0 7 b S I 

Total Purge Time (mtn): 95 

Total Vol. Purged @jl): ,$j.+ 

SAMPLE COLLECTION INFORMATION: 

Analysis 

.TLL - 

Container Requhnents j cotkcted 

$d2ssl I 4 

z-- 

Circle if Applicable: 

MSIMSD Duplicate ID No.: 

Signature(s): 

i 



LOW FLOW PURGE DATA SHEET 
f Jg-~)c, -f?w~ */,2(&J 

PROJECT SITE NAME: hvY59 WELL ID.: 

PROJECT NUMBER: 7zo3 DATE: 04/1?8 

8 I I I I I I I I I 1 



. GROUNDWATER SAMPLE LOG SHEET 
_’ . D*ma / -s -2 r-y-- VI A 

Project Site Name: p/-&1) pow’,+ -j-j-hd Sample ID No.: 
Project No.: 7e?o 3 

&r-/o --&IL&. /3 
Sample Location: PAS- 10 - 6~ 5 3 
Sampled By: .r 9 &pw 

0 Domestic Well Data C.O.C. No.: %77 

c 
Monitoring Well Data Type of Sample: 
Other Well Type: 

0 QA Sample Type: 
# Low Concentration 
0 High Concentration 

,mpJJNG OAT& : I: .: ._ .’ : ,y .’ .., ‘< . ,. 

I&: tYj%Z-W Color pH SC. Temp. Turbidity DO Salinity Other 

-me: /YZO 

-:Per’s+QIJ’L 2.3 lwb CEZ- 

standludmS/anoegreesC mu NA 

to131 42.3. a3.6 -10 3.79 a.‘*73 

URGE bATA: I , . ., . . . : ” 

:irck if Appliublc: . 

MS/MS0 Duplicate JO No.: 

. 



1 vol. = 2. i ~0.A f p?(m 5 

LOW FLOW PURGE DATA SHEET P4 , I ‘I;--/(y - yym’--- /:3c”-;.J 

PROJECT SITE NAME: 
PROJECT NUMBER: 

WELL ID.: 
DATE: 

SIGN?TURE(Sl: 

1 
Y 

PAGEdOF,& 

;) 



.I... 
‘.. i : 

. GROUNDWATER SAMPCE LOG SHEET 

‘,. I 

bate: B/Ji fqs Other 
l- 

kthod: b&d 

tonitor Reading (ppm): w 

Nell Casing Diameter 8 Material hr. - 

‘aal Purge 

‘otat Vd. Purg qfsyu: 3, - c 
iAMPLE COLLEChON INFORMATL-.-. 

Analysis 1 Prerc 

I 3h 

- 
crvative 

m 

Container Requirements 

i LA 

I I 
v I I 

I 

OBSERVATIONS I NO7ES: 
I 

sixs~~crira-,,,Q~i~,.~ 

Project Site Name: 
Project No.: 

n Domes& Well Data 
eonitoring Well Data 

0 Other Well Type: 
0 QA Sample Type: 

~‘LG %jzd -&V ,cQ\E$/. Sample ID No.: 
Sample Location: 
Sampled By: 

/j$J30?~,;4 

C.O.C. &Jo.: zuls 







WA/N Of CUSTODY RECORD 

STATION LOCATION 

wrsQulstim BY (SIGNATURE): DATE /TIME: RECEIVED BY(sIGNATURE): RELINQUI~HEDBY (SIGNATURE): DATE I TIME: RECEIVED BY(SIGNATURE): 

z&48 l&3$ 
I I - 

DATE I TIME: RECEIVED GY WNATURE): KEL~QUI~HEDBY (S(GNATURE): DATE I TIME: KECElVED llY(SHiNATURE): 

I .- I. 
IElINQUlSHED By (SH~NATURE): DATE /TIME: REMARKS: a. 3 ; 

a 



02202 cn WA/N Of CL/ST-ODYRKORD -- 

?RDJECTNO.: 74303 SITE NAME: 
~eflc~ Ikb-3 

s I. NO. . 
OF 

CON- REMARKS 

~EllNQlJISHEDBY (SlGN 

STATIDN LOCATIDN 

I I 
IANnE): DATE /WE: 1 RECEWED BY(SlGNANRE): 

I I . I 

1 REUCQUISHED BY (SlG NATURE): DATE / TlME: RECEIVED BY(SlDNANRE): 



CHAIN OF CUSTODY RECORO 1 

. 

I 

, 022L 

PROJECT NO.: 
?&f-l3 

RECElVED BY(SlGNATURE): 
I 
wwquwm BY (S~GNATUAE): 

L-L! 
DATE /TlME- RECEIVED IY(SIGNATURE): 

‘704 I 
tillNQUISHED Ilk (SIGNATURE): DATE /TIME: RECWED bY (SlGNATURE): RELlNQUlSHED BY (SlGNATURE): DATE /‘TIME: RECElVED BY(SlGNATURE): 

I I a. 
I 

I I I I I 
lEllNQUlSHE0 BY (SIGNATURE): 1 DATE I TlME: REMARKS: 



- m
 

- - 

- Ic 

- 

i 
- - - - - - 

- - - 
,--., 

‘\ . R
 



CHAIN OF CUSTODY RECORD 

PROJER mm! 

LER~ (SIGNATURE): 

CITF NAUF? I I / / 

I 
I 

~c-&a~ 
..C NO. 

REMARKS 

I 
TIME 1 COMP 1 GRAB 1 STATION 

/ 

IREpUlSHgsX11’CNAT: 1 DATE /TIME: [ RypD BY(rRq:,4/rl ~ 1 RELiNQuisHED BY (SIGNATURE): 1 DATE / !IME: 
. 

I ~~ RECEIVED BY(SlGNATURE): 
a I 

1 RELlNQLJlfjED BY (SIGNATURE): 1 ’ DhTE /TIME: RECEIVED BY (SIGNATURE): RELlNqulsHEo BY (SIGNATURE): DATE /TIME: RECEIVED BY(SIGNATURE): 

I I I 
Rrri~~uistiEo BY (SIGNATURE): DATE /TIME: RECEIVED FOR LABORATORY BY 

(SI~NATUIE): 
DATE I TIME: REMARKS: 



CffAlN OF CUSTOD; li%CORD ‘1 02208 : 



. 

02209 
CHAIN OF c&TODY RFCORD 

: = 2J 
Y” 

PROJECT NO.: SlTE NAME: I 

I I I I I I I 
~ELINQUISHEO BV (SIGNATURE): 

I I I I 
DATE / TIME: RECENED I)V(SlGNANRE): RELINQU 

wNQds11t13 Iv (SIGNATURE): 
km -62 

HED BV (SIGNATURE): DATE /TIME: RECEIVED l V(SIGNAlURE): 
t I 1 

GATE I TIME: l RECEIVED BVI(SffiNA 
I I I 

TURE): RELwQulstiEo w (SIGNATURE): DATE I TIME: RECEIVED ~~(SlGNAllJRE): 

7 I 
^m-- .-.__- 

x 



01 . . 

i 

9 1 : . z i L I . . 1 . 4 ! C
 

- Y
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N
 

. 
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nl 
0 

. * T 
. . 

1 i . 

A
-a76 
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CHAlN OF CUSTODY RECORD 02213 m 
. 



CHAIN OF CUSTODY RECORD 

. 

STATION LOCATION 

I 

I I 
DATE /TIME: RECEIVED BV(SIGNATURE): nELi~Quisti~0 Bv (SIGNATURE): DATE /TIME: RECEIVED BV(SIGNATURE): 

gw?~ pm I 
. 

RELINQUISHED BV (SIGNATURE): DATE /TIME: REcEivED Bv (SIGNATURE): RE~iNqulsHEo Bv (SIGNATURE): DATE /TIME: RECEIVED BV(SIGNATURE): 

1 I 

kELlNQUlSHED BY (SIGNATURE): DATE /TIME: REMARKS: 

-, . _. -a_*- / I . 

,. > 



‘_ 
.,)/ 

’ 
I 

. 



0 

PROJECT NO.: 

7803 
SITE NAME: 

‘3sad-)t, L+-a& 

NO. 

CE- 
, TAINERS 

!TAtlON LOCATION 

02246 
CHAIN OF CUSTODY RECORD 

J L/ v/ d I/ J ia=lx=qh ‘!%,L zq-.a, ’ 

I I I I I I 
,ih k%Z, &b+Ai~nCAi i S&e+ 

- ’ 

I I I I I I 
!UI~HE~ BY (SIGNATURE): DATE / TIMEe 

l-l-4 

RECEIVED BY(%NATkJRE): 

RELINQUISHED BY (SIGNATURE): 

- .s 
rder No. 70440 G 

DATE /TIME: RECEIVE0 BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE /TIME: RECEIVED BY(SIGNATURE): 

I I 

DATE /TIME: RECEIVED FOR LABORATORY BY DATE /TIME: REMARKS: 

I 

(SIGNATURE): 

I 

1 “7 
.J ,; 



PROJECT NO.: 1 SITE NAME: I 

NO. 

cz- 
TAINERS 

STATION LOCATION 

0224Y- 

REMARKS 

I I I I I 
ulsHED BY (SIGNATURE): RECEIVED BY(SIGNATURE): 



STATION LOCATION 

KEUNQUISHED BY (SIGNATURE): RECEIVED BV’(SlGNATURE): 

I I 
~E~N~SHED BY (SIGNATURE): DATE /TIME: REMARKI: a. 3 ; 

A “I .- mcmm I /\ w. . ..A .-,““‘,, I) 



* CHAIN OF CUSTODY RECORD 

STATION LOCATION 

N ?i$!wo-so -oo$L$v 

x @@Y&J -SO. -tjQS-26 1 

DATE I TIME: RECEIVED IIY~SIGNATURE): rEuNDulswE0 BY (SIGNATURE): DATE /TIME: RECEIVED BV(SIGNATURE j: 

flEllNDUlStlED BY (SfGt4~TtJttE): DATE /TIME: RECEIVED IY(SlGNATUIE): 

1 
\ 

I 
WNQulSt4m BY (SIGNATURE): DATE I TIME: REMARKS: 

x 
. 



WA/N OF CUSTODY RECORD 937&h 
[OJECT NO.: SITE NAMEy#;& w 

REMARKS 

I 

]uls~~o By (SIGNATURE): 1 DATE/TIME: 1 RECEIVED !JY(SIGNATURE): 

I I I I 

Rtuwuis~~o BY (SIGNATURE): DATE I TIME: REMARKS: 



- 

- T- 
\ ?r 

I- x r 

‘$ 
f i 

U
 

- - - 
m

 

- - F %
 

- - - 
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‘ROJECT NO.: SITE NAME: I 

NO. 

SJ. 
TAINERS 

02275 1 

I 

NQ UISHED BY (SIGNATURE): 
-1 

DATE I Tll 1E: 

I”3 
‘. -4 

I 
RECEIVED BY(SffiNATURf): 



02276 1 cst 
CHAIN OF CUSTODY RECORD 

iAl 

DJECT NO.: 

MPLER~ (SIGNATURE): 

- 

NO. 

CKJ. 
, M”““’ 

STATION LOCATION : 

. 

I I 

RELINQUISHED BY (SIGNATURE): DATE I TIME: 



DY RECORD 
. y*(=.Jp(j ; ’ ‘02277 ’ 

. 
, 

DATE /TIME: RECEWED BY(SlGNATUltE): RELINQUISHED BY (SH~NATURE): DATE ITlME: RECEWED BY(SIGNATURE): 

uunwsnto BY (SltitdAy~~E): 

Ai&% : - 1 

DATE / ‘IIME: RECEWED rG (SIGNATURE):’ REllNQUlSHED BY (SIGNATURE): DATE I TIME: RECEWED BY(SlGNATURE): 

I I 
IELINQUISMED BY (SIGNATURE): 



1 CHAIN OF CUSTODY RECORD 

PROJECT NO.: _---- -- ----- 
ml3 , 

5AMPJERS (SICNAJJRE): 

1 SITE NAME: 

i 

.~ 

STAT&k&ION 

REUNQUISHEO BY (SIGNATURE): DAiE /TIME: 1 RECEIVED BY(SlGNATURE): RELINQUISHED BY (SIGNATURE): DATE /TIME: 1 RECEWkD BY(SIGNATURE): 

:. 

, 



1 CHAINOF TODY &CORD 
: 9mfi ‘. . 



1 CHAIN OF CUSTODY RECORD 
. 

EMARKS : 

I I I I I I I I I I / 
I I 

RECEIVED BY(SIGNAWRE): 



. 

CHAIN OF CUSTODhikORD 
'i : 02290 z 

KEMARKS 

@j@6J&&ppIp 

DATE /TIME: RECEWED BY (SlDNATURE): llEUNQUlSHED BY (SIGNATURE): DATE I TIME: RECEWED l Y(SlGNATURE): 

I I 
REltNQUlSHED BY (SlGNATURE): DATE I TlME: REMARKS: 



CHAIN OF CUSTODY RECORD 

WOJECT ND.: SITE NAM.. 

7803 J&@/J rr-d &@ 
NO. 

CK 
, TAINERS 

STATION LOCATlON 

PELINQUISHED BY (SIGNATURE): 



- - 

., ?.- 
.- .- ., .- l 

- 

, 4, 

t 

4, 

I 

4, 

. . t 

- - - - - 

\ - \ - \ - \ - \ - \ - c6 
c6 

- - - - - - 

\ \ . \ 
- 

rd 

rd 

- 
- - 

rl \ 
- - - - 



WA/N OF CUSTOD; i&CORD 
8, 02299 

YE: 
nn LX,,., r,.,,., 

REMARKS 

I I I I I 

I t I 1 

lELtNQUlSHEDKY (SIGNATURE): ED FOR LAIIOKAY~Y 



I 

CHAIN OF CUSTODY RECORD 



CHAIN RECORD 

I I I I I 
1 n~rr I maw. 1 BECEIVED BYWGNATUBU: 

-J-fu-u 
I I I I 1 1 1 



CHAI a OSTODY RECORD fi 

REMARKS 

NO. 
DATE TtME COW GBAB STATION mcmolv 

’ Oh / ~ME: RECEIVED BY (WUAYUBE): REUUQUISHED BY ~MNAW~E): DATE ;WE: RECEIVE0 BY(WNAYUBE): 

I 
w@ua~c~~* (sK%~ANJKE~: OiiE / flME: IA-toW BY DATE / TWE: BEWBKS: 

I- 
*m -aun -. .- .-pr., 
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PAGE I OF 

PROJECT MANAGER AND PHONE NUMBER 
D euc Ba%*c\ Y/r-4x1 - K375 

FIELD OPERfllONS LEADER AND PHONE NUMBER 

zr 44 ,rn G-a-r\ rtz-qrt -war 
CARRIER/WAYBILL NUMBER 

T CONTAINER TYPE 
I 

PLASTIC (P) or GLASS (G) 
/ STANDARD TAT m 

RUSH TAT 0 
‘4 hr. 0 4 I8 hr. 0 72 hr. 0 7 day 0 14 day 

*r 2 
YEI 

DAT’ 
4/. 

3BY DAT 

\ 
3 

3 

3 

/ / / 
II 

/ --’ / 
x”’ x 

I .-. --- __ 

3, 

I 

I 
--- 

L-I 
- 

L-l 

4 
-.- 

-- I I I I I I 
rlME 

1. I I 

l3au 
TIME 

SAMPLE ID 

c 

G 

G 

G 

G 

f+JI- 6) -Sb-ZS--1 . 

’ 1-u 
-_ 

IZG 

--- 

7 s cl 

i3ofi 

a Is- -- 
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c 
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4 ’ 

ZOMMENTS 
Csll D.Y< l3ryk- W’ fk aurs t- tars 

XSTRIBUTION: WHITE (ACCOMPANIES SAMPLE) YELLOW (FIELD COPY) PINK (FILE COPYI ,. ,^^ 

I 
TIME 3. RECEIVED BY 

I I 
DATE TIME----’ ~. 

I 

3. RELINQUISHED BY DATE 
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BACKGROUND SAMPLE DESCRIPTION 
PARRIS AND PiNCKNEY ISLANDS 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

1 Sample Location 1 
Surface Water 

Sample Description 

PAI-O 1 -SW-05* 

PAI-O I -SW-06” 

Saline surface water sample collected on the northern edge of Pinckney 
Island at a submerged low tide elevation point. 

Saline surface water sample collected in an intertidal area approximately 
50 ft west of PAI- SW-05 

PAI-Ol-SW-07* 

PAI-I O-SW-16 

PAI- O-SW-l 7 

PAI-I O-SW-l 8 

Sediment 

Saline surface water sample collected from flowing water at a point 
southwest of PAI-Ol-SW-05 and PAI-Ol-SW-06 over a high tide tidal flat in 

the marsh area. 
Saline surface water sample collected from a tidal stream adjacent to the 

Broad River,. along the southwestern edge of Parris Island. 
Saline surface water sample collected from a tidal stream adjacent to the 

Broad River, along the southwestern edge of Parris Island. 
Saline surface water sample collected from a tidal stream adjacent to the 

Broad River, along the southwestern edge of Parris Island. 

PAI-Ol-SD-05* 

PAI-OI -SD-06* 

Sediment sample collected from the northern edge of Pinckney Island at a 
submerged low tide elevation point. Sample consisted of fine/medium 

grain sand. 
Fine, medium grain sand sample collected in an intertidal area 

approximately 50 ft west of PAI-0%SD-05. 

PAI-OI -SD-07* 

PAI- O-SD-l 6 

PAI- O-SD-l 7 

PAI-lo-SD-1 8 

Surface Soil 

Collected from flowing water at a point west of PAI-OI-SD-05 and 
PAI-Ol-SD-06, over a high tide tidal flat in the marsh area. Sample 

consisted of fine/medium grain sand. 
Silty clay sediment sample collected on the southwestern edge of Parris 

Island, near the Broad River 
Sediment sample with clay mud consistency collected approximately 500 ft 

south of the Ballast Creek on the southwestern edge of Parris Island. 
Sediment sample with clay mud consistency collected approximately 500 ft 

northeast of location PAI-lo-SD-1 7. 

PAI-Ol-SS-Ol* Soil sample with fine/medium grain sand collected on the northern edge of 

PAI- -SS-02* 
Pinckney Island. 

PAI- -SS-03* 
Located east of PAI-01-S&01, consisting of fine/medium grain sand. 
Fine/medium grain sand sample located southeast of PAI-Ol-SS-01. 

PAI-I O-Xi-1 5 Silty, fine sand sample collected in a forest area on the southwestern edge 
of Parris Island. 

PAI-lo-ss-16 
Collected in a forest area on the southwestern edge of Parris Island, 

approximately 600 ft northwest of PAl-0%SS-15. Surface soil sample 
consisted of silty fine sand. 

PAI-10-S+1 7 Silty, fine sand sample collected in a forest area on the southwestern edge 
of Parris Island, approximately 250 ft north of PAI- 0-SS-16. 

* Sample locations selected with input from the United States Fish and Wildlife Service. 
Additional description of samples and locations are provided on sample log sheets. 



,--. 
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Sample ID Closest potential source of anihropogenic contamination 

PAI-IO-SS-15, PAI-1 0-SS-16, The MCRD Parris Island golf course located 

PAI-1 0-SS-17, PAI- O-SD-1 6 approximately 2,000 to 2,500 feet east of the samples. 

and PAI- O-SW-16 

PAI- O-SD-l 7, PAI-1 O-SW-1 7, An industrialized portion of the Depot, located 

PAI-1 O-SD-1 8, PAI-1 O-SW-l 8 approximately 1,500 feet north of the samples. 

Samples collected at Pinckney Piinckney Island is a nature reserve with no development 

Island within the vicinity of the background samples. The 

closest source of contamination is a road that is over 

1,000 feet away from the samples. 

. 

P-34 



SURFACE SOIL LOCATION IMMEDIATELY ADJACENT TO THE 

NORTHERN SHORE OF PiNCKNEY ISLAND. 

SEDIMENT AND SURFACE WATER SAYPUNG LOCATIONS 

IN INTERTIDAL ZONE OF PINCKNEY ISLAND. 



SURFACf+ATER SAMPLE LOG SHEET * 

Project Site Name. 
Project No.: 937sc Sample Location. 

Sampled By:, 
0 Stream .c.O.C. No.: 

0 Spfiw . . . 

0 Pond Type of Sample: 
0 Lake 

rOther: - 
-’ 

irlML 5Tlztzm 
J& Low Concentration . 

0 QA Sample Type: 
fl High Concentration . : 

. 

I 
1BSERVATIONS I NOTES: 



SURFACE WATER SAMPLE LO6 SHEET 

Project Site Name: 
Project No.: 

0 Stream 
Sampled By: 
C.O.C. No.: ‘. 

0 Spring 
0 Pond 
fj Lake 

rOther: - 7 ‘IrnL 5*m 
0 CIA Sample Type: 

.Type oi’,Sample: 
.J& Low Concentration 

fl‘ High Concentration .’ 

. 
;AMPLING DATA: 

. . 

Color pH S.C. Temp. Turbidity DO Salinity Other. 

ViiUd Standard uislcm Degrees C imu =&!n 
lepth: 
lethod: && 747 38 $4 3b 

AMPLE COLLECTION INF.ORMATION: 

9, ( 

I 

1 
I 

BSERVATiONS / NOTES: 

/- 
, 



SURFACE WATER SAMPLE LOG SHEET 

. 

Project Site Name: 
Project No.: 

0 Stream 

PageL ‘of 1, 

? 

Sampled By: 
C.O.C. No.: 

Type of Sample: 
0 Spring 
fl Pond 
0 Lake 

gOther. - 
- 

imt- 5iw 
J& Low Concentration 

a High Concentration - 
0 QA Sample Type: d 

1AMPLlNG DATA: 

ime: 

‘epth: 
lethod: &,& I. 
;AMPLE COLLECTION INFnoMAT’nh’* 

Analysis 1 Preservative 

I 
BSERVATIONS / NOTES: 

rcle if Applicable: 

MSiMSD 1 Duulicrte ID No.: 
~ ~- 

Container Requirements ] 1 Collected 
I / 

I3 
2‘ 

MAP: 

J . . I 
Signature(s): , 



Project Site Name: 
Project No.: 

0 Stream 

SURFACE WATER SAMPLE LOG SHEET 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 

. . . 

0 Spring 
0 Pond Type of Sample: 

0 Lake % Low Concentration 

.rOther: - 
- 

j,illr 5~ D High Concentration ’ 

fl QA Sample Type: 

;AMPLING DATA: 
Me: OQ( (39k’ Color PH S.C. Temp. Turbidity DO Salinity Other 

‘ime: /LrCL visual Standard mS/cm D~rces C hiv mEn CA NA 

depth: =A?-A A IP bz- slcfi 3 g7.y 
se=c~cIzsi 

kthod: && t IfpdJ 7 3.25 A.87 b-75/(: 
iAMPLE COLLECTION INFORMATION: 

I 
)BSERVATIONS I NOTES: 

Container Requirements I Collected 

l/rxL 
t / 

if+ 

ircle if Applicable: 

MSIMSD Duplicate ID No.: 

I~. 



SURFACE WATER SAMPLE LOG SHEET 

Project Site Name: f42&3 $q!AeRls Jlc 5 /.&a Sample ID No.: ~&~-,~stiu rp-r: 
Project No.: mo.3 Sample Location: 

Sampled By: rm 
D Stream C.O.C. No.: aaa, 
0 Spring 
fl Pond Type of Sample: 
fl Lake & Low Concentration 

gOther: - 
- 

j,mL SW- 0 High Concentration ’ 
0 CIA Sample Type: 

;AMPLlNG DATA: 

Standard mSkm DcyrcesC h-i-U 

Iepth: , 
s w-#-.k tc 

tethod: && J&m-- q-&S c&7 a*?- -9 

iAMPLE COLLECTION INFORMATION: 



-. 
.: 

.J 

Project Site Name: 
Project No.: 

Sampled By: 

0 Stream C.O.C. No.: 

fl Spring 
0 Pond Type of Sample: 

0 Lake .& Low Concentration . 
rOther: - 

- 
/la=% s+Qa,me 0 High Concentration 

0 CIA Sample Type: 

SAMPLING DATA: 
late: Color PH S.C. Temp. Turbidity. DO Salinity Other 

iime: YisuJ Standard u&cm Dqrcer C h-i-U men 

depth: i 
dethod: && uM&J ?.s/ *‘s z.9 33 

%- &;i 
3.74 a-91 0. as AI, 

SAMPLE COLLECTION INFORMAWON: - 
Analysis . Preservative 

VhLA- el-(cL 1 
-I 

SURFACE WATER SAMPLE LOG SHEET 

Page_l of 1_ 

LJ 
/ 

IBSERVATIONS / NOTES: 

I 

MAP: 

,’ 

\L . 
rcle if Applicable: 
MSIMSD Duplicate ID No.: 

I 
._- .-. .-.- ..:: _ 

A- 311 
.- 



AMPLE LOG SHEET . 

n--lo 9 nf i Tajw- v, - 

Project Site Name: Sample ID No.: 
Project NO.: Sample Location: 

Sampled By: 
0 Surface Soil 

/?mGg;y 

[1 Subsurface Soil 
C.O.C. No.: .fi] 03 

iB: 
Sediment T pe of Sample: 

I] Other:. : Loti Concentration 
0 CIA Sample Type: 

k 
0 High Concentration 

;RAB SAMPLE DATA: A- 

mate: 6!$279? I Depth _ Color Description (Sand. Silt, Clay, Moisture, etc.) 

ime: /u;/O 
lethod: &&, 0-c 

/t’.,&r. -6K. 

lonitor Reading (ppm): 

+&?iaJ~r.~r. 

:OMPOSITE SAMPLE DATA: ’ 

Zange in ppm): 

AMPLE COLLECTtiN INFORMATION: 

Analysis 1 Container Requiretients I Collected 1 Other 
I+ E&m Q-fn.&rx 

Asbf 
1 .H 

r, 

MSlMSD DtJplicate ID No.: 



AMPLE LOG SHEET 

PagbL, of 1_ 
1 

Project Site Name: 
Project No.: 

fl Surface Soil 
fi Subsurface Soil 

iBc 
Sediment 

0 Other: 
0 QA Sample Type: 

iRAB SAMPLE DATA: 

late: 

‘ime: /330, 
lethod: && 

p&?ElS >&!b=?D Sample ID No.: 
L) Sample Location: 

Sampled By: 
C.O.C. No.: 

c 
C 

T 

k 

N 

c 

0 

N 

N 

(F 

s 

T pe of Sample: 
k : LowXoncentration 
fl High Concentration 

Depth _ Color Description (Sand, Sift, Clay, Moisture. etc.) 

#bc -btv . 

lonitor Reading (ppm): 

:OMPOSlTE SAMPLE DATA: 

)4L-&+sQ, I’ ..: 

Description (Sand. Silt, Clay, Moisture, etc.) 

lonitor Readings 

3ange in ppm): 

BSERVATIONS I NOTES: . 

rcle if Applicable: 

A-313 

HAP: i- 

--= T .A‘- - - .-._ 



AMPLE LOG SHEET 

me_- , -* I 

Project Site Name: 
Project No.: 

/J Surface Soil 
0 Subsurface Soil 

;B( 
Sediment 

0 Other: 
0 QA Sample Type: 

rageL or L 

Sample ID No.: 
Sample.Location: 
Sampled By: 
C.O.C. No.; 

F!?j%e&i 

d/30? 

T pe of Satiple: 
& Low’%once.ntration 
0 High Concentration 

RAB SAMPLE DATA: 

ate: X27 48 I Depth 1 Color 

04 &i - b/K * 

onitor Reading (ppm): 

DMPOStTE SAMPLE DATA: 

ate: t 

lethod: /’ 

onitor Readings 

lange in ppm): 

I/ ‘b 
4MPLE COLLECTtiN INFORMATlON: 

Description (Sand, Silt, Clay; Moisture. etc.) 

&--&~i&. .’ . 

Description Chnd, Silt, Clay, Moinure, etc.) 



SOIL SEDIMENT AMPLE LOG SHEET 

0 Dsna / nf I 
I clgr- “I - 

Project Site Name: Sample ID No.: 
pA-z--/0-sO-f+ 
e 

Project No.: 7803. Sample Location: $h~+~, sb,6 
Sampled By: 

0 Surface Soil C.O.C. No.: 
0 Subsurface Soil 

;8: 
Sediment T ps of Sample: 

0 Other: ;i;: Low Concentration 
0 QA Sample Type: fl High Concentration 

iRA8 SAMPLE DATA: 

bate: 09Oq 9p Depth Color Description (Sand. Silt, Clay, Moisture. etc.) 

‘ime: ISa 7 
Method: .&&f-& 1 - ,’ o-oqt. &.q 

-5-/u:-+. 

lonitor Reading (ppm): 

IOMPOSITE SAMPLE DATA: 

Description (Sand, Silt. Clay, Moisture, etc.) 

lonitor Readings 

BERVATIONS I NOTES: 

3u-w @ cm0 CM 09/o?fl 

MAP: 

ircle if Applicable: Signature(s): 

MSlMSD Duplicate ID No.: 



SOIL 8 SEDIMENT SAMPLE LOG SHEET 

Paoe / of / 

0 Surface Soil C.O.C. No.: 
0 S,ubsurface Soil 

x Sediment T pe of Sample: 
0 Other: k Low Concentration 
0 QA Sample Type: 0 High Concentration 

RAB SAMPLE DATA: 

ate: /iy/&Y/qQ Obpth Color 

imc: /z2q-< 

Reading @pm): m 

1 0. ~-os-fi-. cJ&f+ 

Otscription (Sand. Silt. Clay, Moisture. etc.) 

onitor 

w 43 i j/Y, & 

OMPOSITE SAMPLE DATA: 

ate:. riie Depth Color Oescription (Sand. Silt. Clay, Moisture, etc.1 

lethod: 

lonitor Readings 

tange in ppm): 

kMPLE COLLECTION 1NFORMAflON: 

Analysis 
/Q&l - $$&p,.& - g&)Q 

1 Container Requirements 1 Collc~d 1 Other 

/ / 

I 

I I 

- ‘. t 

I t 

I I 
1SERVATlONS I NOTES: # . . 

MS/MS0 Duplicate ID NO.: 

, I 



AMPLE LOG SHEET 

Project Site Name: 
Project No.: 

Page/ of _L 

pE;a p &?RfS c%&JJJ 
4z-h-so 

Sample ID No.: ‘w 
Ta Sample Location: 

Samoled Bv: 
, _ 

< 
0 Surface Soil 
fl Subsurface Soil 

-----r--- -,- 
C.O.C. No.: 

- 

;8; 
Sediment 

[I Other:. 
0 QA Sample Type: 

;RAB SAMPLE DATA: 

T pe of Saniple: 

ik Low Concentration 
0’ High Concentration 

ate: 09094Q Depth . Color Description (Sand. Silt, Clay, Moisture, etc.) 

ime: 

iethod: && . 
lonitor Reading (ppm): 

040sd+. C&44-/ ~nnc*d~‘oa’~~w 
hti 

OMPOSflE SAMPLE DATA: 

ate: 

ethod: 

onitor Readings 

!ange in ppm): 

WPLE COLLECfl 

:irclc il Applicable: . 

MS/MS0 Duplicate IO No.: 

-.- 

-.-e=l -- 



,, 

Project Site Name: m - a && =I=& -~~~~- ~- 
Project No.: 1~~ Sample Lot 

Sampled By: 
B. Surface Soil C.O.C. No.: 
0 Subsurface Soil 

SOIL 8 SEDIMENT SAMPLE LOG SHEET 

Page_/ of 

Low Concentration 
0 High Concentration 

iRAB SAMPLE DATA: 

ime: /ZOQ 

lethad: wa % 

I Okpth Color Oesctiption (Sand. Silt, Clay, Moisture. etc.) 

Ion&or Rcadina (nom): A*G/? 1 -... , v - , 
COMPOSITE SAMPLE OAT& 

I 
ate: 

Iethod: 

#onitor Readings 

Lange in ppm): 

I I I I 
LIMPLE COLLECTION INFORMATION: 

Analysis 1 . Container Rtquir&mcnts I Colle’cted Other 

s#8&-SW~ 

I I 

I 

- I 

1 I 

I 
I 

. . I 
I 

I I I 
OBSERVATIONS I NOTES: MAP: 

, 
‘. 1 

cle if Applicable: 

MS~MSD Duplicate ID No.: 

L 



, 

e&@ SOIL ,<&AMPLE LOG SHEET 

he-- I -I I rage_/ 01 L 

Project Site Name: Mea ?&RIS z%&JJJ Sample ID No.: 
/%AG-/O -=-/a -0, 

Project No.: > Sample Location: 
Sampled By: 

(j Surface Soil C.O.C. No.: 
[I Subsurface Soil 

;B: 
Sediment T pe of Sample: 

u Other: ik : Low Concentration 
0 CIA Sample Type: 0 High Concentration 

RAB SAMPLE DATA: 

me: 

jnitor Reading (ppm): 
O-UtS~f cG* 99’ 

Q2.J d, sa-LrQ& 

NvlPOSFTE SAMPLE DATA: 

ange in ppm): 



.;,.C,‘.’ 

, I 
(zgGj!&D SOIL 8 SEDIMENT SAMPLE LOG SHEET \ I 

$. ::__, ,. 

Project Site Name: 
Project No.: 

D Surface Soil 
0 Subsurface Soil 

Jr Sediment 
0 Other: 
0 QA Sample Type: 

jala C.O.C. No.: - 

T pe of Sample: 

k Low Concentration 
0 High Concentration 

iRAg SAMPLE DATA: 

bate: / z/l c/m 

lonitor Reading (ppm): WA 

OMPOSITE SAMPLE DATA: 

G 

C 

T 

N 
N 

C 

0 

M 

M 

(P 

S, AMPLE COLLECTION INFORMATION: 

Analysis 

2k.d &+G - m5/iJ 

I Container Requirements Collected 1 Other 

I- I 4 A 
I I I 

I I 
_ 

I I 

I I 
I 

! I I 

Depth : Color Description (Sand, Silt, Clay, Moisture. etc.) 

I 
2BSERVATIONS I NOTES: 

:ircle if Applicable: 

MS/MS0 Duplicate ID No.: 

UAP: 
I I 

. . 



SAMPLE LOG SHEET 

Sam.ple ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 

T pe of Sample: 
k Low Concentration 
0 High Concentration 

Description (Sand. Silt, Clay. Moisture, etc.) 

Project Site Name: 
Project No.: 

is: Surface Soil 
0 Subsurface Soil 
0 Sediment 
0 Other: 
0 QA Sample Type: 

;RAB SAMPLE DATA: 

late: OLvJ~g Depth 

rime: /b/f 

nethod: &&, ’ o-1 

rlonitor Reading (@n): - 

:OtvlPOSlTE SAMPLE DATA: 

. Color 

i/J.&. 

late: Time \ Depth , Cblor Description (Sand, Silt, Clay, Moisture, etc.) 

lonitor Readings 

I 
BSERVATIONS I NOTES: 

ircle if Applicable: 
I 

MSIMSD 
I 

Duplicate ID No.: 



SEDIMENT SAMPLE LOG SHEET 

rage/ 01 

Project Site Name: Mc$?jj $&@~IS c!tJJJ Sample ID No.: 
Project No.: -1119r) Sample Location: 

P= 

Sampled By: 
Surface Soil C.0.t No.: 

pd 

oati. 
0 Subsurface Soil 
fl Sediment T pe of Sample: 
0 Other: ;i;: Low Concentration 
0 QA Sample Type: 0 thigh Concentration 

RAE SAMPLE DATA: 

ate: &&&/ Depth . Color Description (Sand. Silt, Clay, Moisture, etc.) 

ikne: /030 
ethod: t&lb 6-4 /7& A* -med. g. .+jJ, 
onitor Reading (ppm): - 

OMPOSITE SAMPLE DATA: 

onitor Readings 

lange in ppm): 

%MPLE COLLECTION INFORMATION: 

ISERVATIONS I NOTES: MAP: 

cle if Applicable: Signature(s): 

MSIMSD Duplicate ID No.: 



Project Site. Name: 
Project No.: 

.’ PaGel_ of 
4 

X Surface Soil 

./i* 
Sample ID No.: 
Sample Locatjon: 
Sampled By: 
C.O.C. No.: 

/ 0 Subsurface Soil 
fl Sediment 
D Other: 
0 QA Sample Type: 

T pe of Sample: ‘, 

A Low. Concentration 
0 High Concentration 

‘RAB SAMPLE DATA: 

Depth . Color Description (Sand, Sift, Clay, Moisture. etc.) 

onitor Reading (ppm): - 

OMPOSITE SAMPLE DATA: 

maor Readings MI 

(R 

;/ I I I I 
\MPLE COLLECTION INFORMATION: 

Analysis Container Requirements I Coflcctcd Other 

w, 

7-k f%3&i (‘7XAi\ , /L w’ 1 OL 

SEDIMENT SAMPLE LOG SHEET 

. 

1 . 
I. I 

OBSERVATIONS I NOTES: ’ 
I I 

MAP: ’ 

* 
:ircle if Applicable: 

MS/MS0 Duplicate ID No.: 

/ 



SEDIMENT SAMPLE LOG SHEET 

_. 

pm-&+/s-w 
Project Site Name: MC;7i> ~!RIS c&!m Sample IDNo.:‘LF 
Project No.: 7gn 3 Sample Location: @r-IO -5s ,J 

Sampled By: 
C.O.C. No.: 

Subsurface Soil 
0 Sediment 
u Other: Low Concentration 
0 QA Sample Type: fl High Concentration 

XAB SAMPLE DATA: 

late: fi4~9 Cq 8 Depth _ Color Description (Sand, Silt, Clay, Moisture, etc,) 

‘ime: r419 
hethod: &i&p. em,& 
honitor Readihg (ppm): 
:OMPOSITE SAMPLE DATA: I, 

Fate: Time Depth Color Description (Sand, Silt, Clay. Moisture, etc.) 

vethod: 

lonitor Readings 

iange in ppm): 

AMPLE COLLECTION INFORMATION: 

. 

MAP: 

ircle if Applicable: Signature(s): 

MS/MS0 Duplicate ID No.: . 



SEDIMENT SAMPLE LOG SHEET 

Sample Location: 

fJ CIA Sample Type: 

(Range in ppm): 

1 . t 

Circle if Applicable: Signature(s): 

MS/MS0 Duplicalc ID No.: . 

L. 

P-325 



SEDIMENT SAMPLE LOG SHEET 

‘. .I. rr--- , -* I :, ,, .; rage/ or J- 

Project Site Name: Mci?D ? ,$?Ris z%i&JJ) Sample ID No.: 
Project No.: 7ro3 Sample Location: per0 -z‘h ,7 

Sampled By: 
C.O.C. No.: 3S30 

Subsurface Soil 
fl Sediment 
u Other: Low Concentration 
fl QA Sample Type: 0 High Concentration 

;RAB SAMPLE DATA: 

late: oqoQ 9 Depth Color Description (Sand, Sill, Clay, Moisture. etc.) 

ime: 1-5 

0 7y.k 

OMPOSITE SAMPLE DATA: 

late: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

lethod: 

onitor Readings 

tange in ppm): 

I\MPLE COLLECTION INFO%lATION: 



CHAIN OF CUSTODY RECORD 

LAMPLERS (SIGNATURE): 
REMARKS 

I I 
DATE /TIME: KECElVEDBY(S1GNAfURE): KELINQUISHED KY (SIGNATURE): DATE / flME: RECEIVED @Y(SlGNATURE): 

&zwj&g~ I 

DATE /TIME: RECEIVED IIY (SIGNATURE): REUNQUI~H~ BY (SIGNATURE): DATE /TIME: KECCWED BY(SIGNATURE): 

I I 

RELINQUISHED OY (SIGNATURE): DATE / TIME: RECEIVED FOR IABDKATDKY KY DATE I TIME: REMARKS: 

I f&f?6 k&f’ ot?8; ( ,a+@. ‘3 
ix - .e.. . - . . . .#-I \ 



CHAIN OF CUSTODY RECORD 01306 m v 
. 

MOJECi NO.: 

7344 
A NO. 

//I / 1 

, 

RECEIVED DY(SlGNATURE): lEllN~UlSWED W (SIGNATURE): lECflVEDOV(SIGNAlURE): 



. 

- - 



- 

4 f 

- 

c c 3 0 

1 b 

f 

l 

A
-330’ 
- 



’ CHAIN OF CUSTODY &CORD 

ROJECT NO.: SITE NAME: 

Mm ibf;S~(Qd ,= 

AMPLERS (SIGNATURE): 

I 

i 

: 

I I I I I I I 





Ground Water Protection Division 

Street Address 8 City of Well Location: 
Sketch Map: 

2. CUl-RNG SAMPLES: 0 Yes dNo 
/ 

Geophysical Logs: Id Yes (please enclose) 0 No 

I I 

l Indicate Water Bearing Zones 

I’ I 

DHEC 1903 (7193) COPY 1 MAIL To: S. C. DEPARTMENT f 

1 Bull Streei Columbia, SC 29201, (803) 734-5331 

n Date Completed: .? 23 /qs 

6. Cl Mud Rotary 0 Jetted IfBored 0 Dug 
0 Air Rotary O Driven 0 Cable tool q Other 

7. USE: 
0 Domestic 0 Public Supply-Permit No. 0 Industry 
0 Irrigation 0 &r Conditioning 0 Commercial 
0 Test Well B(Monitor Well 

6. CASINO: dThreaded 0 Welded 
* 

Diam.: 21 
Type: &PVC 0 Galvanized 

0 Steel 0 Other * 
2,in.to q-0 ft. depth 

in. to n depth 

9. SCREEN: 

0 

l-l;Mg;;eA~/Below 3,0 

Weight 
Drive Shoe? O Yes ~No 

n. 
Ibs./ft 

Type: PVC Diam.: 3’ 
Slot/Gauge: l o1O Length: lo .a 

: 

Set Between: Iq-0 nand % n NOTE MULTIPLE SCREENS 
Rand - 

Sir*, : Analysis 0 Yes (please enclose) 
pNUBE SECOND SHEET 

-- 
10. - TIC WATER LEVEL 

I.0 ft. below land surface after 24 hours 

11. PI tPING LEVEL Below Land Surface. 
n after - hrs. Pumping G.P.M. 

Pumping Test: 0 Yes (please enclose) 0 No 
Yield: 

12; WATER QUALITY 

Chemical Analysis 0 Yes 0 No Bacterial Analysis 0 Yes 0 No 
Please enclose lab results. 

13. ARTIFICIAL FILTER (gravel pack) dyes 0 No 

Installed from ls*O n t0 3-O n 
Effective size Uniformity Coefficient 

14. WELL GROUTED7 dyes 0 No 

Neat Cement 0 Sand Cement 0 Concrete id Other 0 
Depth: From 1.0 nt0 swUacE ft. 

15. NEAREST SOURCE C i: POSSIBLE CONTAMINATION: -n- direction 

Type well disinfected 0 Yes Type: 
upon completion 0 No Amount 1 

16. PUMP: Date installed: Not Installed Ef 

Mfr. Name: Model No.: 
H.P. volts - Length Of drop Pipe -ft. Capacity - gpm 
TYPE: 0 Submersible 0 Jet (shallow) 0 Turbine 

0 Jet (deep) 0 Reciprocating 0 Centrifugal 

j-34 IRONMENTAL CONTROL (ADORE66 ABOVE) 





Street Address 8 City of Well Location: 
Sketch Map: 

2. CUTTING SAMPLES: 0 Yes B/No 

Geophysical Logs: d’fes (please enclose) 0 No 

Chemical Analysis 0 Yes 0 No Bacterial Analysis 0 Yes 0 No 
Please enclose lab results. / 

/ 

13. ARTlFlClAL FILTER (gravel pack) d Yes 0 No 

installed from x l 0 n. t0 VI.0 n 
Effective ‘size Uniformity Coefficient 

14. WELLGROUTED? dyes 0 No 

Neat Cement 0 Sand Cement 0 Concrete 0 Other WM. cwmbn 
Depth: From lq*s 

Ed 
n t0 5~~K.G n 

15. NEAREST SOURCE C ;: POSSIBLE CONTAMINATION: -ft.- direction 

Type well disinfected 0 Yes Type: 
upon completion 0 No Amount 7 

16. PUMP: Date installed: Not installed I$ 

Mfr. Name: Model No.: 
H.P. Volts - Length of drop pipe -ft. Capacity - gbm 
TYPE: 0 Submersible 0 Jet (shallow) 0 Turbine 

0 Jet (deep) 0 Reciprocating 0 Centrifugal 

l Indicate Water Bearing Zones 

3&&d Water Protection Division 
1 &&$treei Columbia;SC 29201, (803) 734-5331 

a.0 n Date Completed: 

6. 0 Mud Rotary 0 Jetted dBored 0 Dug 
0 Air Rotary 0 Driven 0 Cable tool 0 Other 

7. USE 
0 Domestic 0 Public Supply-Permit No. 0 industry 
0 Irrigation 0 Commercial 
0 Test Well n 

8. CASINO: G# Threaded 0 Welded 
” 

Diam.: 2 
Type: EfPVC 0 Galvanized 

2” ’ y$t, $c?““~ depth 
in. to ft depth 

ttt;;;eAM/ Below 3. ~ 
n 

Weight 
Drive Shoe? 0 Yes nfNo 

IbsAt. 

9. SCREEN: 

Type: WC Diam.: $’ 
Slot/Gauge: soti 
Set Between: zb.0 ft. and ,dgq: 

5 .o’ 
NOTE: MULTIPLE SCREENS 

ft. and ‘- 
Sip.. .: Analysis 0 Yes (please enclose) 

t.NtSE SECOND SHEET 

-- 
10. ’ TIC WATER LEVEL 

I.5 ft. below land surface after 24 hours 

11. PI lPlNG l@EL Below Land Surface. 
n after - hrs. ‘Pumping G.P.M. 

Pumping Test 0 Yes (please enclose) q No 
Yield: 

12. WATER QUALITY 

DHEC 1903 (7193) COPY 1 MAIL To: 8. C. DEPARTM, Q .+‘3x D ENVlRONM6NTAL CONTROL (ADDRESS ABOVE) 





ft. Date Completed: 

6. 0 Mud Rotary 0 Jetted Id Bored 0 
0 Dug Air Rotary 0 * Driven 0 Cable tool 0 Other 

Street Address & City of Well Location: 
Sketch Map: 

2. CU-tTlNG SAMPLES: 0 Yes IdNo 

Geophysical Logs: Id Yes (please enclose) 0 No 

.I 

, 

. . 

l tndicate Water Bearing Zones 

7. USE 
0 Domestic 0 Public Supply-Permit No. 0 Industry 
0 lrrigatfon 0 Air Conditioning 0 Commercial 
Cl Test Well dhAonftor Well 0 / 

8. CASING: @f Threaded 0 Welded 

Diam.: 2’ 
Type: tiVC 0 Galvanized 

’ 7;; q%Othe’n &pth % 

in. to ’ ft depth 

9. SCREEN: 

Height A-1 Below 
Surface 3.0 
Weight 
DriveShoe? 0 Yes B/No 

ft. 
Ibs.lft 

Diam.: Z+” 
. r0.0’ 

Set Between: w.0 ft and tig? NOTE: MULTIPLE SCREENS 
ft. and - ft. : USE SECOND SHEET 

Sip-. J Analysis 0 Yes (please enclose) dNo 

10. * TIC WATER LEVEL 
6.0 ft. below land surface after 24 hours 

11.1 IPING LEVEL Below Land Surface. 
ft. after - hrs. Pumping G.P.M. 

Pumping Test 0 Yes (please enclose) 0 No 
Yield: 

12. WATER QUALflY 

Chemical Analysis 0 Yes 0 No Bacterial .Analysis 0’ Yes 0 No 
Please enclose lab results. . . 

13. ARTfFlClAL FILTER (gravel pack) dyes :O No 

installed from ~0 .: ftto 3.b 
Effective size Untformity Coeffiilent 

14. WELL GROUTED? Id Yes 0 No . : 

Neat Cement 0 Sand Cement 0 Concrete Eif Other 0 
bepth: . From t.0 kto Swwbce ft. 

15. NEAREST SOURCE C F POSSIBLE CONTAMINATION: - n- direction 

Type well disinfected 0 Yes Type: 
upon completion 0 No Amount , 

16. PUMP: Date Installed: Not installed d 

Mfr. Name:’ Model No.: 
H.P. Volts - Length of drop pipe -ft. Capacity - gpm 
TYPE: 0 Submersible 0 Jet (shallow) 0 Turbine 

0 Jet (deep) 0 Reciorocatina 0 Centrifuoal 

OHEC 1903 (7/93) COPY 1 MAIL TO: 8. C. DEPARTME! tONMENTAL CONTROL (ADDRESS ABOVE) 



. ,* . . ..- 



Street Address b City of Well Location: 
Sketch Map: 

2. CUl-lING SAMPLES: 

I l indicate Water Bearing Zones I I 

OHEC 1803 (7/93) COPY 1 MAIL To: 8. C. DEPARTMENT 6 

Ground Water Protection Division / _I _.i 

7. USE: 
0 DomestIc 0 Public Supply-Permit No. 0 
0 Irrigation 
0 Test Well 

0 ep ir Conditioning 
Industry 

0 Commercial 
Monitor Well 0 

I 

8. CASING:-t$Threadad 0 Welded 

Dlam.: -@ 
Type: e/PVC 0 Galvanized 

2/ 
0 Steel 0 Other . 

in. to 3’3.O Rdepth 
in. to n depth 

9. SCREEN: 

Hsisi;teAaIBelow 3 .. 

Weight 
Drive Shoe? Cl Yes a(No 

n‘ 
Ibs.lft. 

Type: WC 
Slot/Gauge: * o%C7 

Diam.: 2’ 

Set Between: 39-O 
Length: 9.0 

ftand 39.0 n NOTE: MULTIPLE SCREENS 
ftand - 

Sip\.: Analysis 0 Yes (please enclose) 
2NUBE SECOND SHEET 

10..- TIC WATER LEVEL 
(3.0 ft. below land surface after 24 hours 

11.1 IPING LEVEL Below Land Surface. 

n after - hrs. Pumping G.P.M. 
Pumping Test 0 Yes (please enclose) 0 No 
Yield: 

12. WATER.QUAUTY 

Chemical Analysis 0 Yes 0 No Bacterial Analysis 0 Yes 0 No 
Please enclose lab results. / 

13. ARTlFfClAL FILTER (gravel pack) Bf Yes 0 No 

Installed from 30.0 ft. to 3b n 
Effective size Uniformity Coefficient 

14. WELL GROUTED? @f Yes 0 No 

Neat Cement 0 SandgCement 0 Concrete 0 Other Bi;M: cEP%w- 
Depth: From 24 

td 
nt0 5btlWACF It. 

15. NEAREST SOURCE C F POSSIBLE CONTAMINATION* .-B.- direction 

Type well disinfected 0 Yes Type: 
upon completion 0 No Amount 

16. PUMP: DateMstalled: p Not installed d 

Mfr. Name: Model No.: - 
H.P. Volts - Length of drop pipe - ft Capacity - gpm 
TYPE: 0 Submersible 0 Jet (shallow) 0 Turbine 

0 Jet (deep) 0 ReciDrocatina 0 Centrifugal 

p--$L.I> lRONM6NTAL CONTROL (ADDRESS ABOVE) 





1. Y.“. . . “I. 
Ground Water Protection Division 

Street Address & City of Well Location: 
Sketch Map: 

2. ChlNG SAMPLES: 0 Yes IdNo 

Geophysical Logs: d Yes (please enclose) 0 No 

l Indicate Water Bearing Zones 

n 

DHEC 1903 (T/93) COPY 1 MAIL TO: S. C. DEPARTMBNT 0 

Ft.0 . . 
n. Date Completed: 7 13 7% 

6. 0 Mud Rotary 0 Jetted iEfBor&l 
0 Air Rotary 

‘0 Dug 
0 Driven 0 Cable tool 0 Other 

0 Domestic 0 Public Supply-Permit, No. 0 Industry 
0 Irrigation 0 Commercial 
0 Test Well, 0 

I 8. CASING: ,d Threaded 0 Welded 

Diam.: 2 Height Above/Below 
Surface- 3.0 n 
Weight 
Drive Shoe? 0 Yes l5f-No 

Ibrm. 
Type: a/PVC 0 Galvanized 

2, 
0 Steel 0 Other 

in. to & ft. depth 
in. to ft. depth 

I 

9. SCREEN: . 

Type: PVC Diam.: 2” 
Slot/Gauge: l 010 Length: to** 
Set Between: \?pI ft and 3.4 ft. NOTE: MULTIPLE SCREENS 

ft. and .- 
Sb. J Analysis 0 Yes (please enclose) 

fttNtJSE SECONO SHEET 

- - TIC WATER LEVEL 10. . 
4.3 ft. below land surface after 24 hours 

11.1 lPfNG LEVEL Below Land Surface, 
n after - hrs. Pumping G.P.M. 

Pumping Test: 0 Yes (please enclose) ONo 
Yield. 

12. WATER OUAUN 

Chemical Analysis 0 Yes 0 No Bacterial Analysis 0 Yes 0 No 
Please enclose lab results. 

13.’ ARTIFICIAL FILTER (gravel pack) dyes 0 No 

Installed from iq l 0 nto 39 n 
Effective sire Uniformity Coefficient 

14. WELLGROUTED? dyes 0 No 

Neat Cement 0 Sand cement 0 Concrete d Other 0 
Depth: ,From 1.0 ftto SuSFAcE n 

15. NEAREST SOURCE C F POSSIBLE CONTAMINATION: - n- direction 

Type well disinfected 0 Yes Type: 
upon completion 0 No Amount 

16. PUMP: Date installed: p Not inatatled 

Mfr. Name: Model No.: c 
H.P. Volts - Length of drop pipe -ft. Capacity - gpm 
TYPE D Submersible 0 Jet (shallow) Cl Turbine 

0 Jet (deep) 0 Reciprocating 0 Centrifuaal 

= A-3a.7 lENTAL CONTROL YDDRESS ABOVB) 





Street Address 6 City of Well Location: 
Sketch Map: 

2. CUTTING SAMPLES: Cl Yes IdNo 
/ 

Geophysical Logs dYes (please enclose) 0 No 

I I I 

1 

I I 
l Indicate Water Bearing Zones 

OHEC 1903 (T/93) COPY 1 MAIL TO: S. C. DEiARTMEW 

0 Air Rotary 

7. USE 

0 Driven 0 Cable tool 0 Other 

j 0 Domestic 0 Public Supply-Permit No. 0 
0 Irrigation 0 lr Conditioning 

Industry 
0 Commercial 

0 Test Well ,$ Monitor Well 0 

8. CASINGI: dlhreaded 0 Welded 1 

Diam.: s’ 
Type: lB+C 0 Galvanized 

0 steel 0 Other 
kin. to 30.0 ft. depth 

in. to n depth 

9. SCREEN: 

Height: Above/Below 
Sutface- 3.0 n 
Weight 
Drive Shoe? 0 Yes &No 

Ibsitt 

Type: WC Diam.: s’ . 
Slot/Gauge: -Cm 
Set Between: 35-O 

Length: 5-O 
nand ,m ft. NOTE: MULTIPLE SCREENS 

Ground Water Protection Division 

ft.and - 
Sir+. .: Analysis 0 Yes (please enclose) 

K&SE SECOND SHEET 

-- 
10. . TIC WATER LEVEL , _ 

Y.U ft. below land surface after 24 hours 
11. PI IPING LEVEL Below Land Surface. 

n after - hrs. Pumping G.P.M. 
Pumping Test 0 Yes (please enclose) 0 No 
Yield: 

12. WATER OUALITY 

Chemical Analysis 0 Yes 0 No Bacterial Analysis 0 Yes 0 No 
Please enclose lab results. / 

13. ARTIFICIAL FILTER (gravel pack) dyes Cl No 

Installed from 3Sa 0 n. t0 zg*a n 
Effective size Uniformity Coefficient 

14. WELLGROUTED?‘EZfYes Cl No . 

Neat Cement 0 Sand Cement 0 Concrete 0 Other 
Depth: From 26.O 

EdeGG CWPJT 
ft. to SUlWSUtJ n. 

15. NEAREST SOURCE C F POSSIBLE CONTAMINATION . -ft.- direction 

Type well disinfected 0 Yes Type: 
upon completion 0 No Amount 

16. PUMP: Date installed: -, Not installed d 

Mfr. Name: Model No.: _ 
H.P. Volts 2 Length of drop pipe - ft Capacity - gpm 
TYPE: 0 Submersible 0 Jet (shallow) 0 Turbine 

0 Jet (deep) 0 Reciprocating 0 Centrifugal 

A-3?l 3ONMERTAL CORTROL (ADDRESS ABOVE) 
.I -y 





Street Address 8 City of Well Location: 
Sketch Map: 

2. CUTTING SAMPLES: 0 Yes B/No 

Geophysical Logs: 

Ground Water Protection Division 

r3.9 .- 
ft. Date Completed: ‘7 1‘1; 198 

6. 0 Mud Rotary 0 Jetted EfBorad Cl 0 Air Rotary 0 Driven Dug 
0 Cable tool 0 Other 

7. USE: 
0 Domestto 0 Public Supply-Permit No, 0 Industry 

0 Commercial 
” 

0 lrrtgatlon 0 Air Conditioning 
0 Test Well B/Monitor Well 

8. CASING: dThreaded 0 Welded 

Diam s 
Type: dWC 0 Galvanized . 

z 
0 steel 0 Other 

in. to 7.9 ft. depth 

u 

Height Above/Below 
Surface- 3.0 ft. 
Weight tbs./w. 

1 Drive Shoe? 0 Yes tB% 
in. to ft. depth 

9. SCREEN: 

Type: pVC 
Slot/Gauge: l a\0 

Diam.: z 
11 

Set Between: li.s ft and ‘3.9 
Length: tQ.0 ’ 

n NOTE: MULTIPLE SCREENS 
ftand - ft. USE SECOND SHEET 

Sk% Analysis 0 Yes (please enclose) E&V0 
T- TIC WATER LEVEL 

4.0 

11.1 IPING LEVEL Below Land Surface. 
ft. below land surface after 24 hours 

i 

ft. after - hrs. Pumping G.P.M. 
Pumping Test 0 Yes (please enclose) 0 No 
Yield: 

12. WATER~OUAUTY 

Chemical Analysis 0 Yes 0 No Bacterial Analysis 0 Yes 0 No 
Please enclose lab results. 

13. ARTlFtClAL FILTER (gravel pack) B’Yes 0 No 

installed from N.0 nto 3.0 
Effectfve size Uniformity Coefficient 

14. WELLGROUTED? dyes 0 No , 

n 

Neat Cement 0 Sand Cement 0 Concrete d Other 0 
Depth: From 1-O nto SQMEA- ft. 

15. NEAREST SOURCE C r: POSSIBLE CONTAMINATION *-ft.- direction 

Type well disinfected 0 Yes Type: 
upon completion 0 No Amount: 

16. PUMP: Date installed: Not installed Ef 
Mfr. Name: Model No.: 
H.P. Volts - Length of drop pipe - ft. Capaclty - gpm 
TYPE 0 Submersible 0 Jet,(shallow) Cl Turbine 

0 Jet (deep) 0 Reciprocating 0 Centrifugal 

DHEC 1903 (7193) COPY 1 MAIL To: 8. C. DEPARTMENT 0: YJ- $33 yNMENTAL CONTBOL (AODRE88 ABOVE) 





Irsections: 

Street Address 8 City of Well Location: 
Sketch Map: 

;’ .S”.“1 I, X,,‘; ,,,, 

., ’ ; 

#.,qpp:+-iy. b ‘” q. 

>,&‘$g ‘, 
I. 

a. ‘,.. .a,, :v ’ .Water Well Record 
” Ground Water Protection Division 

2. CUlTlNG SAMPLES: [7 Yes dNo 

* Indicate Water Bearing Zones 

OHEC 1903 (7193) COPY 1 MAIL TO: S. C. DEPARTMENT C 

n Date Completed: 
6. 0 Mud Rotary Cl Jetted 

0 Air Rotary 
19’Bored Cl 0 Driven 0 

Cable 
Dug 

tool 0 Other 
7. USE: 

0 Domestic 
0 Irrigation 

0 Public Supply-Permit No. 

0 Test Well 
0 Air Conditioning 

0 Industry 

tiionitor Well 
0 Commercial 
0 

8. CASING: &Threaded 0 Welded 
** 

Diam.: 3 
Type: EfPVC 

Height Above/Below 
0 Galvanized Suriace- 3.0 

z 0 Steel 0 Other 
n 

-in. to **a 
Weight 

n depth Drive Shoe? 0 Yes t3%0 
Ibs./R 

in. to n depth 

9. SCREEN: 

type: WC 
Slot/Gauge: l OZO 

Diam.: $’ 
Length: 5.0 

Set Between: s. ft and %i.O ft. NOTE: MULTIPLE SCREENS 
- n and 

sif” .: Analysis 0 Yes (please enclose) 
- “ef,,usE SECOND SHEET 

10.’ * l-K WATER LEVEL 
“%O 

%I 
ft. below land surface after 24 hours 

IPING LEVEL Below Land Surface. 

n after -hrs. Pumping 
Pumping Test 0 Yes (please enclose) 0 No 

G.P.M. 

Yield: 

12. WATER QlJALlTY 

Chemical Analysis 0 Yes 0 No Bacterial Apalysis 0 Yes 0 No 
Please enclose lab results. 

13. ARTIFICIAL FILTER (gravel pack) @f Yes 0 No 

Installed from sqaz nt0 z2g0 
Effective sfze . Uniformity Coefficient 

ft. 

14. WELLGROUTED? dyes Cl No 

Neat Cement 0 Sand Cement 0 Concrete 0 Other d Beur- CcMfw 
Depth: From m.0 ft to BwZFAC~; n. 

15. NEAREST SOURCE C F POSSIBLE CONTAMINATION: - ft. - direction 

Type well disinfected 0 Yes Type: 
upon completion 0 No Amount 

16. PUMP: Date installed: Not installed sa’ 
< 

Mfr. Name: Model No.: 
H.P. Volts - Length of drop pipe -ft. Capacity - gpm 
TYPE: Cl Submersible 0 Jet(shallow) - 0 Turbine . . 

iNMENTAL CONTROL (ADDRESS ABOVE) 





Street Address h City of Well Location: 
Sketch Map: 

2. CUl-RNG SAMPLES: 0 Yes dNo 

Geophysical Logs: Yes (please-enclose) 0 No 

I I 
l Indicate Water Bearing tones 

Ground Water Protection Division 
).,Byll Street, Columbia, SC 29201, (8031 734-5331 

rq.0 n Date Completed: I/zr {ST 

6.. 0 Mud Rotary 0 Jetted dBored 
I 
0 

0 
Dug 

Air Rotary cl Driven 0 Cable tool 0 Other 

7. USE: 

0 Domestic 0 Public Supply-Permit No. 0 
0 Irrigation 0 ir Conditioning 

Industry 

0 Test Wel$ I$ Monitor Well 
0 Commercial 
0 

8. CASING: d Threaded 0 Welded 

n 
Weight Ibs./ft 
DriveShoe? 0 Yes &No 

Diamc an 
Type: t%VC 0 Galvanized 

6:% &?t. depth 
in. to ’ ft depth 

9. SCREEN: 

Type: PVC Diam.: 2” 
Slot/Gauge: -010 10.0 
Set Between: I*-* ft and tigF NOTE: MULTIPLE SCREENS 

ft. and - 
Sip.. I’ Analysis 0 Yes (please enclose) 

n&tJSE SECOND SHEET 

10. - TIC WATER LEVEL 
J .O 

ft. below land surface after 24 hours 

11.1 IPING LEVEL Below Land Surface. 
n after - hrs. Pumping G.P.M. 

Pumping Test: 0 Yes (please enclose) 0 No 
Yield: 

12. WATER QUALITV 

Chemical Analysis 0 Yes 0 No Bacterial Analysis 0 Yes 0 No 
Please enclose lab results. 

13. ARTtFlClAL FILTER (gravel pack) dyes 0 No 

Installed from IS.0 nt0 3-a n 
Effective size Uniformity Coefficient 

14. WELL GROUTED? ‘dyes 0 No , 

Neat Cement Cl Sand Cement 0 Concrete d Other 0 
Depth: From t*O ft. to sMaFA= n. 

16. NEAREST SOURCE C F POSSIBLE CONTAMINATION: -n- direction 

Type walldisinfected 0 Yes Type: 
upon completion 0 No Amount 

16. PUMP: Date installed: Not installed Ef 

Mfr. Name: Model No.: 
H.P. Volts - Length of drop pipe __ tt. Capacity -gpm 
TYPE: 0 Submerslble 0 Jet (shallow) 0 Turbine 

0 Jet (deep) 0 Reciprocating 0 Centrifugal 

DHEC 1883 (7193) COPY 1 MAIL To: S. C. DEPARTMENT OF !RoNMEWAL CONTROL (ADDREd ABOVE) 





Street Address b City of Well Location: 
Sketch Map: 

/ 
2. ClJlTlNG SAMPLES: ’ Cl Yes ~/NO 

I 
I I 

1 I I 

Ground, Water Protection Division 
II Bull Street, Columbia, SC 29201, (803) 734-5331 

0 Air - Rotary 0 Driven 
0 

--I 
Cable tool 0 Other 

7. USE: 
IJ Domestic 
0 Irrigation 

m Public Supply-Permit No. 
DJir Conditioning 

0 Industry 
0 Commercial 

Cl Test Well EE Monitor Well 

8. CASINO: a’ Threaded 0 Welded 

Diam: g ’ 
Type: Is/PVC 0 Galvanized . 

% ’ %?a &??t. depth . 

0 

Height: Above/Below 
Surface- 3.0 n 
Weight fbs./ft. 
Drive Shoe? 0 Yes dNo 

m. to ft. depth 

9. SCREEN: 

Type: PVC 
Slot/Gauge: sow 

Diam.: z” 
5.0 

Set Between: Z%O & and m. ggt’ NOTE: MULTIPLE SCREENS 
ftand - 

Sir% J Analysts 

-ii? 

0 Yes (please enclose) 
kNUSE SECOND SHEET 

TIC WATER LEVEL 
40 

11.1 
ft. below land surface after 24 hours 

IPING LEVEL Below Land Surface. 
ft. after - hrs. Pumping G.P.M. 

Pumping Test: Cl Yes (please enclose) 0 No 
Yield: 

12. WATER CXJAUTY 

Chemical Analysis 0 Yes .O No Bacterial Analysis 0 Yes 0 NO 
Please enclose lab results. / 

13. ARTIFICIAL FILTER (gravel pack) d Yes 0 No 

Installed from zq l a ff@ 22.0 
Effecttve size 

n 
Uniformity Coefficient 

14. WELL GROUTED? tidYes 0 No 

Neat Cement 0 Sand Cement 0 Concrete 0 Other &36hn: cw4Qq 
Depth: From =a0 nto retake n 

15. NEAREST SOURCE C F POSSIBLE CONTAMINATION. . -ft.- direction 

Type weft disinfected 0 Yes Type: 
upon completion 0 No Amount 

16. PUMP: Date installed: mpM Not instatted @’ 
< 

Mfr. Name: Model No.: . 
HP. Volts - Length 01 drop pipe -ft. Capacity - gpm 
TYPE: 0 Submersible 0 Jet (shallow) 0 Turbine 

DHEC 1909 (7193) COPY 1 MAIL Tq: 9. C. DEPARTMENT VIRONMENTAL CONTROL (ADDRESS ABOVE) 





Ground Water Protection Division 

Street Address 8 City of Well Location: 
Sketch Map: 

/ 
2. CUTTING SAMPLES: 0 Yes dNo 

Geophysical Logs: 

Pi.0 n Date Completed: -7 

6. Cl Mud Rotary 0 Jetted B’Bored 0 Air Rotary 0 0 Driven 
0 Cable 

Dug 
tool 0 Other 

7. USE: 
0 Domestic 0 Public Supply-Permit No. 0 Irrigation 0 

0 Test Well l2 

0 ir Conditioning Industry 
0 Commercial 

Monitor Well / 
8. CASING: E!f Threaded 0 Welded 

Dlam.: * 
Type: a’PVC 0 Galvanized 

2/ ’ ~$0 peahen depth 

in. to ft. depth 

9. SCREEN: 

0 

Height A&/Below 
Surface 7.0 n 
Weight 
DriveShoe? 0 Yes tidNo 

Ibs./R 

Type: WC 
Slot/Gauge: l olo 

Diam.: b 
Length: 10.0’ 

Set Between: &t&- ft and tc.d n NOTE: MULTIPLE SCREENS 
ft. and - 

SIFL J Analysis -- 0 Yes (please enclose) 
2No”s’ SECOND SHEET 

lo.- * TfC WATER LEVEL 
2.0 

???I 
ft. below land surface. after 24 hours 

IPING LEVEL Below Land Surface. 
ft after - hrs. Pumping G.P.M. 

Pumping Test 0 Yes (please enclose) 0 No 
Yield: 

12. WATER QUALITY 

Chemical Analysis 0 Yes 0 No Bacterial Analysis O Yes 0 N0 
Please enclose lab results. , 

13. ARTIFICIAL FILTER (gravel pack) Df Yes 0 No 

Installed from’ tS** n to 3;o 
Effective size 

ft. 
Uniformity Coefficient 

14. WELL GROUTED? dyes 0 No J 
Neat Cement 0 Sand Cement 0 Concrete dOther 0 
Depth: From 1.0 n.to %=A= n 

15. NEAREST SOURCE C F POSSIBLE CONTAMINATION: __ ft. _ direction 

Type well disinfected 0 Yes Type: 
upon completion 0 No Amount 

18. PUMP: Date installed: Not installed & 
Mfr. Name: Model No.: - 
H.P. Volts - Length of drop pipe -- ft Capacity - gpm 
TYPE: 0 Submersible 0 Jet (shallow) 0 Turbine 

COPY 1 MAIL TO: S. C. DEPARTMEM I-) -&q 1 ‘IIRONMENTAL CONTROL (ADDRESS ABOVE) DHEC 1993 (T/93) 



t . 



Street Address 8 City of Well Location: 
Sketch Map: 

/ 
2. CUTRNG SAMPLES: 0 Yes B/No 

Geophysical Logs: EL Yes (please enclose) Cl No 

I I 
l Indicate Water Bearing Zones I 

‘I Ground Water Protection Division 

7. USE 
0 Domestic 0 Public Supply-Permit No. 
0 Irrigation 
0 Test Well 

0 Air Conditioning 
0 Industry 

[S(Monitor Well 
0 Commercial 
0 

9. CASINO: @Threaded 0 Welded 

Diam.: 2” 
Type: #PVC Cl Gatvanlred 3.0 

d-%%&%%.~t.;~: ~~~~hoe? 0 Yes La/No 

n 
Ibs./ft. 

in. to 

9. SCREEN: 

Type: PC 
Slot/Gauge: 0 w 

Diam.: 3 

Set Between: me0 
Length: 5.0’ 

Band %@- n NOTE MULTIPLE SCREENS 
ft. and - n 

SIP\ 2 Analysis 
USE SECOND SHEET 

0 Yes (please enclose) &No 

iii? TIC WATER LEVEL 
2.0 

11.1 
ft. below land surface after 24 hours 

tPtNG LEVEL Below Land Surface. 
ft. after - hrs. Pumping G.P.M. 

Pumping Test 0 Yes (please,enclose) 0 No 
Yield: 

12. WATER OUALtTY 

Chemical Analysis 0 Yes 0 No Bacterial Analysis 0 Yes 0 NO 
Please enclose lab results. 

13. ARTIFICIAL FILTER (gravel pack) B/Yes 0 No 

Installed from 3O.O nto m* n 
Effective size Uniformity Coefficient 
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Neat Cement 0 Sand Cement 0 Concrete 0 Other d 66rhK. a3mJ-r 
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15. NEAREST SOURCE C F POSSIBLE CONTAMINATION . -ft.- direction 
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16. PUMP: Date installed: 
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COPY 1 MAIL TO: S. C. DEPARTMENT g )HMEHTAL CONTROL (AODRESS ABOVE) DHEC 1993 (T/93) 
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Street Address d Clty%of Well Location: 
Sketch Map: 
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2. CUTTING SAMPLES: 0 Yes dNo 
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Geophysical Logs: dyes (please enclose) 0 No 

I 
I I 
I 

‘/ I I 

l Indicate Water Bearing Zones 

Ground Water Protection division 

DHEC 1903 (7193) COPY 1 MAIL To: S. C. DEPARTMEN 

~~~f$fil Street, Columbia, SC 29201, (803) 7344331 

1. USE 
0 Domestic 0 Public Supply-Permit No. 
0 Irrigation 0 ‘r Conditioning 

,EP 

0 Industry 

0 Test Well 
0 Commercial 

Monitor Well 0 

8. CASING B(Threaded 0 Welded 

yan&.tdF Height: A&/Below 
: 0 Galvanized Surface 3.0 

0 Steel 
n 

0 Other 
Lin. to Y-0 

’ Weight IbsJft 
n depth Drive Shoe? 0 Yes dNo 

in. to n depth 
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Type: pdc 
Slot/Gauge: l oto 
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Length: to. O 
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Set Between: .\I. hand ~% ft. NOTE: MULTIPLE SCREENS 
ft. and - 

Sip> 3 Analysis 
fLL~ SECOND SHEET 
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10.’ . TIC WATER LEVEL 
I.0 

11.~1 IPING LEVEL Below Land Surface. 
ft. below land surface after 24 hours 

. 
n after -his. Pumping G.P.M. 

Pumping Test 0 Yes (please enclose) 0 No 
Yield: 

12. WATER DUAUTY 

Chemical Analysis 0 Yes 0 No Bacterial Analysis 0 Yes 0 No 
Please enclose lab results. / 

13. ARTfFlClAL FILTER (gravel pack) dyes 0 No 
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Effective size Uniformity Coefficient 

14. WELLGROUTED? dyes 0 No 

Neat Cement 0 Sand Cement 0 Concrete Id Other 0 
Depth: From J*o n t0 QdWA~ n 

15. NEAREST SOURCE C F POSSIBLE CONTAMINATION: -n- direction 

Type well disinfected 0 Yes Type: 
upon completion 0 No Amount 

16. PUMP: Date installed: p Not installed 66 
Mfr. Name: Model No.: , 
H.P. Volts - Length of drop pipe - ft. Capacity - gpm 
TYPE: D Submersible 0 Jet (shallow) 0 Turbine 
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Sketch Map: 
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/ 

Geophysical Logs: Geophysical Logs: IdYes (please enclose) 0 No IdYes (please enclose) 0 No 

-, .- Il-‘“^.lR:-.,rr ,$$~*@/“.‘- i S’ .“.^ 

Water Well Record 
Ground Water Protection Division 

’ I l Indicate Water Bearing Zones 
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0HEC1903(7/93) COPY 1 MAIL To: S. C. OEPARTMBNT C 
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’ n Date Completed: 

6. 0 Mud Rotary 0 Jetted deOlt3d 0 
0 Air Rotary 0 Driven 0 Cable 

olig 
tool 0 Other 

7. USE 
0 Domestic 0 Public Supply-Permit No. 0 0 Irrigation 0 Air Conditioning Industry 

0 Commercial 
0 Test Well MMonitor Well 

_- 
0 

6. CASING: .$Threaded 0 Welded 1 

Diam.: 2;. 
Type: Ez?wc 

Height: Above/Below 
0 Galvanized Surface- 3.0 n 

z 
0 Steel 0 Other 

in. to x ft. depth 
Weight 
Drive Shoe? 0 Yes dNo 

Ibs./ft. 

in. to ft. depth 1 
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ft and 
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, ~ - 
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Pumping Test p Yes (please enclose) ONo 
Yield: 

12. WATER OUAUTY 

Chemical Analysis Cl Yes 0 No Bacterial Analysis 0 Yes 0 No 
Please enclose lab results. 

13. ARTIFICIAL FILTER (gravel pack) @t?es 0 No 

installed from 30.0 nt0 zz-0 
Effective size Uniformity Coefficient 

14. WELL GROUTED? &Yes 0 No 
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15. NEAREST SOURCE C I: POSSIBLE CONTAMINATION: - n - direction 

Type well disinfected 0 Yes Type: 
upon completion 0 No Amount: 

16. PUMP: Date installed: Not installed d 
Mfr. Name: Model No.: 
H.P. Volts - Length of drop pipe -ft. Capacity - gpm 
TYPE: 0 Submersible 0 Jet (shallow) 0 Turbine 

0 Jet (deep) Cl Reciprocating 0 Centrifugal 

4 yw 1ONYENTAL CONTROL (ADDRESS ABOVE) 
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SLUG TEST CALCULATIONS AND TIDAL STUDY RESULTS 

B-l SLUG TEST CALCULATIONS 
B-2 TIDAL STUDY RESULTS 
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CHLOROFORM 4u 
rv-lI ADn).,CT”Ahle 1 II 

11 u 

v, lL”““i”lE I nnl”C I 
TETRACHLOROETHENE I xi 

11 u 
1 J 

n I 11 u 

2-METHYLNAPHTHALEhc 
ACENAPHTHENE 
ACENAPHTHYLENE 
ANTHRACENE 
BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 

JO” ” 
360 U 440 IJ 
360 U aAn a, I 

360 U 94” L 
360 U 41 J 
360 U 53 J 
360 U an,-. , 
ncn #I 

PENTACHLOROPHENOL 
PHENANTHREN’ 
PYRENE 

PESTICIDES/PCE 
4,4’-DDE 
,#T,,OX”-9 II I\- 

INORGANll 
1 AI I IMINI I 

I am” ” I 
720 U 1100 

I .-.,.A I I I 

I a.0 ” I I An II 
I ..n II I 3.5 u 

r b”L”” I IO u I 18 U 
CS (mgkg) 

rxLY..mIm.” M 4750 4160 
ANTIMONY 1.9 u 0.48 U 
ARSENIC 0.94 0.78 
BARIUM 10.5 12.3 

II ,111 I-b-7 II 0.19 u 
nnr 

I 0.47 I 
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SUMMARY OF ANALYTICAL RESULTS 
SURFACE SOIL 

SITE 12&WMUlo - JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

ISAMPLE I.D.: 1 PAI-lo-SS-Ol-01 1 PAI-lo-SS-02-01 1 PAI-lo-SS-03-01 
PALlfLPS43 

PAI-lo-SS-04-01 
PAI-1 0-SS-04 

PAI-lO-SS-05-01 
PAI-lo-SS-05 

PAI-lo-SS-06-01 
PAl-1 o-SS-06 

- 

PAI- 0-SS-07-01 
PAI- O-SS-07 

7/28/98 
7411 II 

>HTHALENE I A60 u I 390 u I 410 u 

I I 

:N(-JL A60 u ..- - -.- - _-- - 
460 U 390 u 410 u 370 u 380 U 350 u 370 u 
460 U 390 u 410 u 370 u 380 U 350 u 370 u 

, ,Lv, ,,iNZIDINE 910 u 780 U 820 U 7Ai-1 II 770 u 690 U 740 u 

“LNILINE 460 U wm II All-l II 

?Cl-SMETHYLPHENOL 910 u 
IL PHENYL ETHER 460 U 
‘THYLPHENOL 460 U 

460 U 3 
PHENYL ETHER A60 u 3 

I -r”” ” I ““V v 

I 460 U I 30’” II 

A60 u 3 
NTHENE 466 U 3 

IE 460 U 390 u 410 U 
IFNE A60 u 3 I I --- - 

410 u I 370 u 380 U I 350 
J 370 u 
u 370 u . , . . . . . - . - 

1 iETHER A60 u 390 u 410 U R7l-l II mm II 350 u 370 u 

4rriTHALATE 79 J 38 J A9 J 73 J 380 U 350 u 480 
INZYL PHTHALATE 460 U 390 u 410 u 370 u 380 U 350 u 370 u 
)LE 460 U 390 u 410 u 370 u 380 U 350 u 370 u 
iE A60 u 390 u 410 u 370 u 380 U 47 J 370 u 
fL PHTHALATE 460 U 390 u 410 U 370 u I 380 U 350 u I 370 u I 

Y-VI DUTUAI ATE Alit-l II R!xl u 410 u 

- -.- - , 
VlUtNLUtlJllHN 40” ” -rI” ” “I” ” ““V ” ,,J U 370 u 
DIETHYL PHTHALATE 460 U 390 u 410 U 370 u 360 u 350 u 370 u 
DIMETHYL PHTHALATE A60 u 390 u 410 U 370 u 380 U 350 u 370 u 
FLUORANTHENE 460 U 390 u 410 u 370 u 380 U 89 J 370 u 
FLUORENE 460 U 390 u 410 u 370 u 380 U 350 u 370 u 
HEXACHLOROBENZENE 460 U 390 u 410 U 370 u 380 U 350 u 370 u 
HEXACHLOROBUTADIENE 460 U 390 u 410 U 370 u 380 U 350 u 370 u 

Par \f 12 ‘1 



SUMMARY OF ANALYTICAL RESULTS 
SURFACE SOIL 

SITE 12/SWMUlO - JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

SAMPLE I.D.: PAI- O-SS-Ol-01 PAI- O-SS-02-01 PAI-lo-SS-03-01 PAI-lo-SS-04-01 PAI-lo-SS-05-01 
LOCATION: 

PAI-lO-SS-06-01 
PAI-lo-SS-01 

PAI-lO-SS-07-01 
PAI-lo-SS-02 PAI-lo-SS-03 PAI- O-S?%04 PAI- O-SS-05 

SAMPLE DATE: 
PAI-lo-SS-06 

7/28/98 7128l98 7/28/98 
PAI-lo-SS-07 

7/28/98 
HEXACHLOROCYCLOPENTADIENE 

7l28l98 7i28198 
A60 u 390 u 410 u 

7/28/98 
370 u 380 U 350 u HEXACHLOROETHANE 460 U 370 u 

390 u 410 u 370 u 380 U 350 u INDENO(l,P,S-CD)PYRENE 460 U 390 u 410 U 370 u 370 u 
380 U 350 u ISOPHORONE 460 U 370 u 

390 u 410 u N-NITROSO-DI-N-PROPYLAM~ppp---------------p- 460 U 390 u 370 u 380 U 350 u 370 u 
410 u 370 u 380 U 350 u N-NITROSODIPHENYLAMINE 460 U 390 u 370 u 
410 u 370 u 380 U 350 u NAPHTHALENE 460 U 390 370 u 

u 410 u 370 u 380 U 350 u NITROBENZENE 480 U 390 u 370 u 
410 u 370 u 380 U 350 u PENTACHLOROPHENOL 910 u 780 U 370 u 
820 U 740 u 770 u 690 U PHENANTHRENE 460 U 740 u 

390 u 410 u 370 u 380 U 69 J PHENOL 460 U 370 u 
390 u 410 u 370 u 

PYRENE 
380 U 350 u 

A80 u 
I 370 u 

390 u 410 U 24 J 380 U 71 J PESTlClDESlPCBs (ugkg) 370 u 

4,4’-DDD 4.5 u 3.8 U 4.1 u 3.7 u 3.8 U 3.4 u 4$-DDE 4.5 u 3.8 U A.1 U 3.7 u> 
3.7 u 3.8 U 3.4 U 4,4’-DDT 4.5 u 3.8 U . 4.1 3.7 ui:, 

u 3.7 u 3.8 U 3.4 U ALDRIN 2.3 U 3.7 uz?, 
2u 2.1 u 1.9 u 2u 1.8 U ALPHA-BHC 2.3 U 1.9 u’z 
2u 2.1 u 1.9 u 2u 1.8 U 

ALPHA-CHLORDANE 2.3 U 2u 1.9 u.2~ *’ 2.1 u 1.9 u 2u 1.8 U AROCLOR-1016 45 u 38 U 1.9 u2.j : 
41 u 37 u 38 U 34 u 37 u:i 

S AROCLOR-1221 90U 77 u 81 U 73 u 76 U 69 U 73 u:;.; 
AROCLOR-1232 A5 U 38 U Al U 37 u 38 U 34 u AROCLOR-1242 45 u 37 u::. 

38 U Al U 37 u 38 U 34 u AROCLOR-1248 45 u 38U 37 U.& 
41 u 37 u 38 U 34 u AROCLOR-1254 A5 U 38 U 37 u ‘; 
41 u 37 u 38 U kROCLOR-1260 34 U 

A5 U 38U 
37 u: 

41 u 37 u 38 U 
BETA-BHC 

34 u 
2.3.U 2u 

37 UT 
2.1 u 1.9 u 2u 

DELTA-BHC 2.3 U 2u 2.1 u 1.9 u 2u 
1.8 U 1.9 u 
1.8 U DIELDRIN A.5 U 1.9 u 

3.8 U 4.1 u 3.7 u 3.8 U 
ENDOSULFAN I 

3.4 u 
2.3 U 2u 2.1 u u 

3.7 u 
1.9 2u 

ENDOSULFAN II 
1.8 U 

4.5 u 3.8 U 4.1 u 
1.9 u 

3.7 u 3.8 U 
ENDOSULFAN SULFATE 

3.4 u 
4.5 u 3.8 U 

3.7 u 
4‘1 u 3.7 u 3.8 U pp 3.4 u ENDRIN A.5 U 3.8 U 3.7 u 
A.1 U 3.7 u U 3.8 

ENDRIN ALDEHYDE 
3.4 u 

A.5 U 3.8 U 4.1 u 
3.7 u 

3.7 u 3.8 U 
ENDRIN KETONE 

3.4 u 
4.5 u 3.8 U 4.1 u 3.7 

3.7 u 
u 3.8 U 

GAMMA-BHC (LINDANE) 
3.4 u 

2.3 U 2u 2.1 u 
3.7 u 

1.9 u 
GAMMA-CHLORDANE. 

2u 1.8 U 
2.3 U 2u 2.1 u 

1.9 u 
1.9 u 2u 1.8 U HEPTACHLOR 2.3 U 2u 1.9 u 

2.1 u 1.9 u 2u 
HEPTACHLOR EPOXIDE 

1.8 U 
2.3 U 2u 2.1 u 

1.9 u 
1.9 u 2u 1.8 U METHOXYCHLOR 23 U 20 u 1.9 u 

21 u 19 u 20 u 18 U TOXAPHENE 230 U 200 u 19 u 
210 u 190 u 200 u 180 U INORGANICS (mgkg) 190 u 

ALUMINUM I 1280 I 822 I ANTIMONY 2..5 U 1.9 I I I 3900 2180 I 3620 2740 2470 
u 2u 2u 2u 1.9 u 2.1 u 
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SUMMARY OF ANALYTICAL RESULTS 
SURFACE SOIL 

SITE 12/SWMUlO - JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

SAMPLE I.D.: PAI- O-SS-01-01 PAI-lo-SS-02-01 PAI-lo-SS-03-01 PAI-lo-SS-04-01 PAI-lo-SS-05-01 PAI- 0-SS-06-01 PAI- O-SS-07-01 

LOCATION: PAI- 0.ss-01 PAI-lo-SS-02 PAI- 0-SS-03 PAI- 0-SS-04 PAI-lo-SS-05 PAI- O-SS-06 PAI- 0-SS-07 
SAMPLE DATE: 7/28/98 7/28/98 7i28J98 7/28/98 7/28/98 7/28/98 7/28!98 

ARSENIC 0.45 0.52 2.2 0.61 0.24 0.46 0.6 
BARIUM 2.7 U 3.3 u 4.7 u 9.2 7 9.6 10.6 
BERYLLIUM 0.09 u 0.02 u 0.1 u 0.13 u 0.07 u 0.09 u 0.12 u 
CADMIUM 0.26 U 0.2 u 0.21 u 0.21 u 0.21 u 0.2 u 0.22 u 
CALCIUM 325 371 280 33.9 68.6 99.9 52.1 
CHROMIUM 3.2 2.4 2.2 3.9 2.3 3.8 2.9 
COBALT 0.68 u 0.62 U 0.82 U 0.35 u 0.49 u 0.34 U 0.36 U 
COPPER 1u 9.6 0.28 U 0.4 u 0.27 U 3 0.67 U 
CYANIDE 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
IRON 898 656 485 2600 1480 2210 2180 
LEAD 8.1 5 A.7 9.5 4.4 37.8 5.8 
MAGNESIUM 653 249 630 160 186 130 169 
MANGANESE 8.3 U 8.1 U 3.9 u 9.7 u 8.6 u 13.1 40.2 
MERCURY 0.02 u 0.02 0.03 0.03 0.02 u 0.08 .0.02 u 
NICKEL 0.66 0.61 0.67 0.84 1.1 0.96 1 
POTASSIUM 316 81.9 268 77.7 105 81 .A 89.5 
SELENIUM 0.09 u 0.08 U 0.39 u 0.07 u 0.11 0.07 u 0.11 
SILVER 0.56 U 0.43 u 0.46 U 0.46 U 0.45 u 0.43 u 0.47 u 
SODIUM 3240 154 3870 16 U 21.6 U 19.7 u 14.5 u 

c;‘ THALLIUM 0.23 U 0.37 u 

F 
VANADIUM 4.1 1.7 

0.2 2.4 u O.-l9 5 u 0.19 4.1 u 0.2 4.2 u 0.28 4.7 U 

ZINC 3.9 u 40.2 1.9 u 6.4 U 2.6 U 10.7 5.1 u 

MISCELLANEOUS PARAMETERS 
CYANIDE mg/kg 
HEXAVALENT CHRdMlUM mgkg 2u 
PH 6.8 7.7 6.2 A.3 5.2 4.6 4.5 
TOTAL ORGANIC CARBON % 0.72 0.94 0.41 0.79 0.62 0.84 0.86 

Par f 12 

‘) ./ 



SUMMARY OF ANALYTICAL RESULTS 
SURFACE SOIL 

SITE 12BWMUlO - JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 
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SUMMARY OF ANALYTICAL RESULTS 
SURFACE SOIL 

SITE 12/SWMUlO - JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

SAMPLE I.D.: 
LOCATION: 

PAI-lo-SS-OQ-01 PAI-1 O-SW O-01 
PAI-lo-SS-09 PAI- 0-SS-10 

PAI- 0-SS-1 l-01 
PAI-lo-SS-11 

PAI-lo-SS-12-01 
PAI-IO-SS-12 

PAI-lo-SS-12-01-D 
PAI- 0-SS-12 

SAMPLE DATE: - . . -. 
2,4-DIN ITROPHENOL 
2,4-DIN.. _- - ITROTOLUENE 
2,6-DINITROTC -_- ILllENE 
2-CHLORONAPHTH IALENE 
2-CHLOFtOPHEN( DL 
2-METHYLNAPHl -HALENE 
2-METHYLPHENC- >I 
2-NITROANILINE 
P-NITROPHENOL 
3,3’-DICHLOROBL. __._ -N7ll?lNF . __ 
3-NITROANILINE 

7/28/98 
720 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 --- II - 
360 U 
360 --- II - 

770 .-- II - 
360 II 

712alQ8 
720 U 
360 U 
360 U 
360 U 
360 U 
360 U 
3fio --- u - 
360 U 
3fiO --_ II - 

770 .-- LJ - 
360 II 

I 7/28/98 
720 

I E/8/98 I E/El98 ElEl98 
u 710 u 690 U 690 U 

360 U 350 u 34 10 u 340 u I 
360 U 350 u 340 u 340 u 
360 U 350 u 340 u 340 u 
360 U 350 u 340 u 340 u 
360 U 350 u 340 u I 6 IO0 
360 u 350 u 340 u 340 u 

I 360 U I 350 u I 340 u I 340 u 
360 u 350 _-_ u u - 340 u 340 

I 720 U I 350 --_ u - I 340 u I 340 u 
I 360 u I 350 u I 340 u I 340 u --- - -_- - --_ - 

=THYl PHFNOI I 770 II I 770 LJ I 770 LJ I 710 u I 690 u I 690 u I 4,6-DINITRO-2-ML.. . . _. . ._. ___ .-- - .._ - 
&BROMOPHENYL PHENYL ETHER 360 U 360 U 360 U 350 u 340 u 340 u 
4-CHLORO-3-METHYLPHENOL 360 U 360 U 360 U 350 u 340 u 340 u 
4-CHLOROANILINF 3fiO II 360 II 360 II 350 u 340 u 340 u .- I --- - --- - --_ - --_ - 

VI PHFNYI FTUFR I RR0 IJ I 360 II I 360 u I a!!0 u I 340 u I 340 u 1 4-CHLOROPHEN’. _ . . ._. . . _ _ . ._. . I --- - --- - _-- - --- - 
4-METHYLPHENnl . .-- I RR0 --- II - I 360 --- u - I 360 --_ u - I 350 --- u - I 340 u I 340 u 
4-NITROANILIF IE I 360 U I 360 U I 360 U I 350 u I 340 u I 340 u 
4-NITROPHENC, 71 770 ,.-- II - 770 .-- II - 720 U 710 .._ u - 690 U _-- 6 i90 U 
ACENAPHTHENE 360 U 360 U 360 U 350 u 340 u 440 
ACENAPHTHYLENE 360 U 360 U 360 U 350 u 340 u 580 
ANILINE 350 u 340 u 340 u 
ANTHRACEI 340 u 
BENZO(A)ANTHRPcFNF ~ I- 3Af-1 .I I 360 II I 360 u I 350 u I 340 u I 340 u 
RCN7flfA\PYRFN 

, .--. .- . .- - --- - --- - _-_ - 

IL..-- \.., . . ..-.. E 120 J 360 U 360 U 350 u 340 u 340 u 
BENZO(B)FLUORANTHENE 120 J 360 U 360 U 350 u 340 u 340 u 
BENZO(G,H.I)PERYLENE 50 J 360 U 360 U 350 u 340 u 349 u 
BENZO(K)FLUORANTHENE 110 J 360 U 360 U 350 u 340 u 340 u 
BlS(2-CHLOROETHOXY)METHANE 360 U 360 U 360 U 350 u 340 u 340 u 
BlS(S-CHLOROETHYL)ETHER RGf-l II .?GO II RR0 II 360 II 340 U 340 u 
IXCI’XSTUVI U!=YVI M3HTUAl ATI= 

1 I”- - I -1- - I --- - --- - _._ - 
Y’“\LLII,ILI.LI\IL,I . ..nlr.Y..- 83 J 360 U 51 J 350 u 340 u 340 u 
BUTYL BENZYL PHTHALATE 360 U 360 U 360 U 350 u 340 u 340 u 
CARBAZOLE 360 U 360 U 360 U 350 u 340 u 340 u 
CHRYSENE 160 J 360 U 360 U 350 u 340 u 340 u 
DI-NLBUTYL PHTHALATE 360 U 360 U 360 U 350 u 340 u 340 u 
DI-N-OCTYL PHTHAIATE 360 U 360 U 360 u 350 u 340 u 340 u 
DIBENZO(A,H)ANTHRACENE 360 U 360 U 360 U 350 u 340 u 340 u 
DIBENZOFURAN 360 U 360 U 360 U 350 u 340 u 340 u 
DIETHYL PHTHALATE 360 U 360 U 360 U 350 u 340 u 340 u 
DIMETHYL PHTHALATE ,360 U 360 U 360 U ” 350 u 340 u 340 u 
FLUORANTHENE 280 J 360 U 360 U 350 u 340 u 340 u 
FLUORENE 360 U 360 U 360 U 350 u 340 u 220 J 
HEXACHLOROBENZENE 360 U 360 U 360 U 350 u 340 u 340 u 
HEXACHLOROBUTADIENE 360 U 360 U 360 U 350 u 340 u 340 u 



SUMMARY OF ANALYTICAL RESULTS 
SURFACE SOIL 

SITE 12ISWMUlO - JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAI-lo-SS-99 PAI-lo-SS-10 
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SUMMARY OF ANALYTICAL RESULTS 
SURFACE SOIL 

SITE 12/SWMUlO - JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Par ’ 12 
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SUMMARY OF ANALYTICAL RESULTS 
SURFACE SOIL 

SITE 12/SWMUlO - JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 
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SUMMARY OF ANALYTICAL RESULTS 
SURFACE SOIL 

SITE 12/SWMUlO - JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

SAMPLE I.D.: PAI-lo-SS-13-91 PAI-lo-SS-14-91 PAI-lo-SS-15-91 PAI-lo-SS-15-OlA PAI-lo-SS-16-01 PA14 0-SS-17-61 Pl-912-93(37) 

LOCATION: P&l o-ss-13 PAI- O-SS-14 PAI- 0-SS-15BG PAI- 0-SS-15 PAI-lo-SS-16 PAI-lO-SS-17 PI-912-93 

SAMPLE DATE: 8M96 6/6/96 g/9/96 6/6/98 g/9/98 9i9l98 12n4l95 
2,6DINITROPHENOL 690 U 890 U 730 u 700 u 720 U 720 U 1100 u 
2,4-DINITROTOLUENE 350 u 440 u 370 u 350 u 360 U 360 U 440 u 
2,6-DINITROTOLUENE 350 u 440 u 370 u 350 u 360 U 360 U 440 u 
2-CHLORONAPHTHALENE 350 u 440 u 370 u 350 u 360 U 360 U 440 u 
2-CHLOROPHENOL 350 u 440 u 370 u 350 u 360 U 360 U 440 u 
2-METHYLNAPHTHALENE 350 u 440 u 370 u 350 u 360 U 360 U 440 u 
P-METHYLPHENOL 350 u 440 u 370 u 350 u 360 U 360 U 440 u 
P-NITROANILINE 350 u 440 u 370 u 350 u 360 U 360 U 1100 u 
2-NITROPHENOL 350 u 440 u 370 u 350 u 360 U 360 U 440 u 
3,3’-DICHLOROBENZIDINE 350 u 440 u 370 u 350 u 360 U 360 U 440 u 
3-NITROANILINE 350 u 440 u 370 u 350 u 360 U 360 U 1100 u 
4,6-DINITRO-2METHYLPHENOL 690 U 890 U 730 u 700 u 720 U 720 U 1100 u 
4-BROMOPHENYL PHENYL ETHER 350 u 440 u 370 u 350 u 360 U 360 U 440 u 
4-CHLORO-3-METHYLPHENOL 350 u 440 u 370 u 350 u 360 U 360 U 440 u 
4-CHLOROANILINE 350 u 440 u 370 u 350 u 360 U 360 U 440 u 
4.CHLOROPHENYL PHENYL ETHER 350 u 440 u 370 u 350 u 360 U 360 U 440 u 
4-METHYLPHENOL 350 u 440 u 370 u 350 u 360 U 360 U 440 u 
4-NITROANILINE 350 u 440 u 370 u 350 u 360 U 360 U 1100 u 

0 4-NITROPHENOL 690 U 890 U 730 u 700 u 720 U 720 U 1100 u 
I ACENAPHTHENE 350 u 440 u 370 u 350 u ‘360 U 360 U 440 u 

5 ., ACENAPHTHYLENE 350 u 440 u 370 u 350 u 360 U 360 U 440 u 
ANILINE 350 u 440 u 350 u 
ANTHRACENE 350 u 440 u 370 u 350 u 360 U 360 U 440 u 
BENZO(A)ANTHRACENE 350 u 440 u 370 u 350 u 360 U 360 U 41 J 
BENZO(A)PYRENE 350 u 440 u 370 u- 350 u 360 U 360 U 53 J 
BENZO(B)FLUORANTHENE 350 u 440 u 370 u 350 u 360 u 360 U 130 J 
BENZO(G,H,I)PERYLENE 350 u 440 u 370 u 350 u 360 U 360 U 55 J 
BENZO(K)FLUORANTHENE 350 u 440 u 370 u 350 u 360 U 360 U 440 u 
BlS(2-CHLOROETHOXY)METHANE 350 u 440 u 370 u 350 u 360 U 360 U 440 u 
BlS(2-CHLOROETHYL)ETHER 350 u 440 u 370 u 350 u 360 u 360 U 440 u 
BlS(2-ETHYLHEXYL)PHTHAlATE 350 u 92 J 370 u 30 J 360 U 360 U 440 u 
BUTYL BENZYL PHTHALATE 350 u 440 u 370 u 350 u 360 U 360 U 440 u 
CARBAZOLE 350 u 440 u 370 u 350 u 380 U 360 U 440 u 
CHRYSENE 350 u 440 u 370 u 350 u 360 U 360 U 62 J 
DI-N-BUTYL PHTHALATE 350 u 440 u 370 u 350 u 360 U 360 U 440 u 
DI-N-OCTYL PHTHAlATE 350 u ,440 u 370 u 350 u 360 U 360 U 440 u 
DIBENZO(A,H)ANTHRACENE 350 u 440 u 370 u 8 350 u 360 U 360 U 34 J 
DIBENZOFURAN 350 u 440 u 370 u 350 u 360 U 360 U 440 u 
DIETHYL PHTHALATE 350 u 440 u 370 u 350 u 360 U 360 U 440 u * 
DIMETHYL PHTHALATE 350 u 440 u 370 u 350 u 360 U 360 U 180 J 
FLUORANTHENE 350 u 440 u 370 u 350 u 360 U 360 U 41 J 
FLUORENE 350 u 440 u 370 u 350 u 360 U 360 U 440 u 
HEXACHLOROBENZENE 350 u 440 u 370 u 350 u 360 U 360 U 440 u 
HEXACHLOROBUTADIENE 350 u 440 u 370 u 350 u 360 U 360 U 440 u 
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SUMMARY OF ANALYTICAL RESULTS 
SURFACE SOIL 

SITE 12/SWMlJlO - JERICHO ISLAND DISPOSAL AREA 

. MCRD PARRIS ISLAND, SOiJTH CAROLINA 

SAMPLE I.D.: 
LOCATION: 
SAMPLE DATE: 

HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE 
INDENO(l,P,S-CD)PYRENE 
ISOPHORONE 
N-NITROSO-Dl-N-PROPYLAMINE 
N-NITROSODIPHENYLAMINE 
NAPHTHALENE 
NITROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 

PHENOL . 
PYRENE 

PESTICIDES/PCBs (ugtkg) 

4,4’-DDD 
4.4’~DDE 
4,4’-DDT 

PAI-lo-SS-13-01 PAI- O-%-l 4-01 PAI- O-SS-15-01 PAI-lo-SS-15-OlA 
PAI-lo-SS-13 

PAI- o-ss-16-01 
PAI-lo-SS-14 

PAI-lO-SS-17-01 
PAI- 0-SS-15-BG 

PI-01 2-03(37) 
PAI- 0-SS-15 PAI- 0-SS-16 

8/6/98 
PAI-lo-SS-17 

8w98 
PI-Ol2-03 

9/9/98 8/6/98 g/9/98 350 u 9/9/98 
440 u 

12n4l95 
370 u 350 u 360 U 350 u 360 U 

440 u 
440 u 

370 u 350 u 360 U 360 U 440 u 370 u 
360 U 350 u 360 U 

440 u 
64 J 

370 u 350 u 360 U 350 u 360 U 
440 u 

440 u 
370 u 350 u 360 U 350 u 360 U 

440 u 
440 u 

370 u 350 u 360 U 
350 u 

360 U 
440 u 

440 u 
370 u 350 u 360 U 350 u 360 U 

440 u 
440 u 

370 u 350 u 360 U 690 U 360 U 
890 U 

440 u 
730 u 700 u 720 U 350 u 720 U 

440 u 
1100 u 

370 u 
350 u 
350 u 440 u 370 u 350 u 360 U 360 U 43 J 

3.4 u 4.4 u 3.6 U 3.5 u 3.6 U 3.4 u 3.6 U 
43 3.6 U 3.5 u 

3.5 ,Ll 
3.6 U 3.4 u 3.6 U 4.4 

u 3.6 U 
3.5:w 

..‘:~t 
. 

ALDRIN 3.5 u 3.6 U 
xc 

1.8 U 
3.6 U ,.:. 

2.3 U 1.9 u 

ALPHA-BHC 

1.8 U 
3.5.,@ 

1.8 U 1.8 U 1.8;U 
? 1.8 U 1.8 U 1.6 U “’ 

ALPHA-(=HLORDANE------- 
1.8 1.8 U U 2.3 2.3 U U 1.9 1.9 u u i; <, 

‘p 
AROCLOR-1016 

1.6 U 1.8U 
1.8il4 ,~ 

34U 
1.8 U 

44 u .-.” 
k,’ 

36 U 35 u T 

AROCLOR-1221 36 U 
p 

69 U 36 U 88 u 73 u 
AROCLOR-1232 69 U 35 ;&- 

72 U 34U 72 U 44 u 36 U 35 u 
72 I& 

4j 

AROCLOR-1242 36 U 34 u 36 U 
.44 u 36 U 35 u 

35 ,lJ 
$ 

36 U 
8 

AROCLOR-1248 34 u 36 U 
44 u 36 U 35 u 

35.y _ 
AROCLOR-1254 36 U 

j;; 
34U 36 U 

44 u 
35 u 

36 U 
AROCLOR-1260 

35 u 36 U 
34 u 

36 U 
fj 

44 u 
35u r 

36 U 
BETA-BHC 35 u 36 U 

1.8 U 
36U 

2.3 U 
35 u 

. . .g 

1.9 u 1.8 U 
i’ 

DELTA-BHC 
1.8 U 1.8 U 1.8 U 2.3 U 1.9 u 1.8 U 

DIELDRIN 1.8 U 1.8 U 3.4 
u 

1.6 U 
4.4 u 3.6 U 

1.8 U 
ENDOSULFAN I 3.5 u 3.6 U 1.8 U 3.6 U 

2.3 U 
3.5 u 

1.9 u ENDOSULFAN II 1.8 U 1.8 U 
3.4 u 

1.8 U 
4.4 u 

1.8 U 
3.6 U 

ENDOSULFAN SULFATE 
~ 3.5 u 3.6 U 3.4 u 3.6 U 4.4 u 3.5 u 3.6 U 

ENDRIN 3.4 u 4.4 u 3.6 U ENDRIN ALDEHYDE 3.5 u 3.6 U 
3.4 u 

3.6 U 
4.4 u 3.6 U 

3.5 u 
ENDRIN KETONE 3.5 u 3.8 U 

3.4 u 
3.6 U 

4.4 u 3.6 U 
3.5 u 

GAMMA-BHC (LINDANE) 3.5 u 3.8 U 1.8 U 3.6 U 
2.3 U 1.9 u 

3.5 u 

GAMMA-CHLORDANE 1.8 U 1.8 U 1.8 U 1.8 U 2.3 
U 1.9 u 

1.8 U 
HEPTACHLOR 1.8 U 1.8 U 1.8 U 1.8 

U 2.3 U 1.9 u 
1.8 U 

HEPTACHLOR EPOXIDE 1.8 U 1.8 U 1.8 U 1.8 U 2.3 U 
1.9 u 

0.99 R 
METHOXYCHLOR 1.8 U 1.8 U 1.8 U 

23 U 19 u 
1.6 U 

18 U 18 U 18 U 
190 u 

18 U 
INORGANICS (mgkg) 180 U 180 U 180 U 180 U 

ALUMINUM I 3910 I 5370 I 2680 ANTIMONY I 5340 
1.9 u 

I 3150 I 4750 
8 

I 4160 
2.1 u 1.8U 1 1.8 U 1.9 u 0.48 U 
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SUMMARY OF ANALYTICAL RESULTS 
SURFACE SOIL 

SITE 12/SWMUlO - JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

SAMPLE I.D.: PAI- 0-SS-13-01 PAI- O-SS-14-01 PAI-lo-SS-15-01 PAI-1 O-SS-15-61 A PAI- o-ss-16-61 PAI- 0-SS-17-61 Pl-O12-03(37) 

PAI-IO-SS-13 PAI-1 0-SS-14 PAI- 0-SS-15-BG PAI-lo-SS-15 PAI- o-ss-16 PAI-lo-%-17 PI-61 y.l3 
LOCATION: 
SAMPLE DATE: 

816198 8/6/98 g/9/98 8/6/98 9l9l98 g/9/98 12n4l95 
0.78 

ARSENIC 
0.71 50.8 0.97 0.85 0.79 0.94 

BARIUM 10 76.4 5.4 
16.7 7.1 10.5 12.3 

BERYLLIUM 0.13 0.08 0.11 u 0.17 
0.11 u 0.17 u 0.19 u 

CADMIUM 0.2 u 3.2 0.22 u 0.19 
u 0.18 U 0.2 u 0.06 

CALCIUM 79.4 2780 147 
191 213 322 155 

CHROMIUM 3.1 16.1 3.8 3,.2 
3.7 3.5 8.2 

0.47 
COBALT 

0.5 6.6 0.37 u 0.57 0.58 U 0.33 u 

COPPER 1 189 0.68 u 
0.72 1.j u 0.73 u 3.3 

CYANIDE 0.5 u 0.5 u 0.6 U 
0.6 U 0.5 u 0.05 u 

Jp 2020 99700 2020 
2810 2070 2360 2940 

LEAD 8.8 1100 J 6.6 J 
4.7 6.3 J 5.4 J 31.7 

3240 258 
237 330 326 220 

MAGNESIUM 192 
MANGANESE 10.6 522 9.4 206 

14.4 31.8 21.1 
0.04 0.89 0.04 0.06 0.04 u 0.05 0.09 u 

MERCURY 
NICKEL 

1.2 26.5 1.5 u 1.8 1.7 u 2.3 U 1.5 

POTASSIUM 
102 640 137 113 142 182 137 

SELENIUM 0.12 u 0.44 u 0.07 u 0.07 u 
0.06 U 0.1 u 0.42 U 

SILVER 0.43 u 0.52 U 0.8 U 
0.41 u 0.49 u 0.43 u 0.13 u 

(1 SODIUM 37.7 10700 115 u 16.7 U 97.9 u. 
124 U 35.6 U 

THALLIUM 0.18 3.8 U 0.22 9.3 u 0.18 5.3 0.19 5.5 u 
0.17 u 0.19 u 0.44 u 

A 4.9 5.3 3.8 
a VANADIUM 

ZINC 6.2 
1020 5.4 5.2 5.4 5.6 43 

MISCELLANEOUS PARAMETERS 
CYANIDE mgkg 

0.5 u 

HEXAVALENT CHROMIUM mg/kg 2u 2 u 

PH 
TOTAL ORGANIC CARBON % 

Par “, f 12 
1 .i 





SUMMARY OF POSITIVE DETECTIONS 
UNFILTERED GROUNDWATER 

SITE 12BWMU 10 -JERICHO ISlAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

SAMPLE I.D.: 
-- ---3N: 

[SAlUPLl I DATE: 
I l-e ,__-I I VOLATlha tug/q 

ACETONE 
CARBON DISUL -‘-- J-lye 
CHLOROr^“” -~rsM 
CHLORO’ 

.WETHANE 

TOLUENI q 

TRICHLOROETHENE 

PAI-l O-GW-Ol-01 
PAI- O-MW-01 (S) 

8/20/98 

! 50 UR 

10 u 
! 

10 u 
IO u 
in II 

PAI-lo-GW-02-01 PAI-lo-GW-O3-01 PAI-lO-GW-04-01 PAI-lo-GW-05-01 
PAI-lo-MW-O2(D) 

PAI-lO-GW-08-01 
PAI-lo-MW-O3(S) PAI-lo-MW-O4(D) 

8/20/98 
PAI-lo-MW-O5(S) 

8i24l98 
PAI-lO-MW-O8(D) 

8/24/98 8124l98 W31/98 

5 UR 50 u 620 J 5u 5 UR 
0.5 J 10 u 0.4 J 1 u 
0.4 J 

1u 
10 u 4.5 1u 

IU 
1 u 

10 u 1u 1 u 
1 II 1 u 

10 u 0.2 J 1 II 4 II 
10 u I 0.4 J I ii 

I 

I ;;; I 

P 
I 

r, 

INORGANICS (I@ 
@UMINUM I 4870 I 22 Ll 

IJ 25 U 25 U 
IALATE 

26 U 25 U 
5u 5u 

25 U 
5u 

-1 
5u 5u 5u 

I 

ARSENIC 
5140 109 u 22 u 

2.3 35.4 
748 

15.7 BARIUM. 5.6 7.9 
36.4 64.6 

1.3 
194 CADMIUM 77.6 194 

2.1 5.4 
62.6 

2u CALCIUM 3.3 4 : 
148000 238000 

200 u 
258000 

CHROMIUM 

356000 

66100 11 u 6.4 U 216000 18.7 U 25.2 U 32 U 6.4U ,” COBALT 3.3 u 3.3 u 
3.3 u COPPER 3.3 u 3.3 u 

2.6 U 2.6 U 
11.7 

2.6 U IRON 2.6 U 2.7 
4150 102000 

8.1 
51400 MAGNESIUM 18400 122000 ; 

450000 597000 
93700 

542000 MANGANESE 477000 173000 44.7 
209 

380000 
223 NICKEL 941 330 

4.4 u 5.3 
1530 

4.4 u POTASSIUM 4.4 u 4.4 u 7.2 

SELENIUM 3.5 u 
SODIUM 

3640000 4720000 
1.7 u 

4010000 3270000 1260000 
9u 9u 

2300000 
9u 9u 9u 

14 9 
10 

13.7 6.8 5.9 
9.3 u 17.9 u 

6 
17.6 U 12.4 U 19.5 u 82.8 

THALLIUM 
VANADIUM 
ZINC 

MISCELLANEOUS PARAMETERS 
CHLORIDE 
FLUORIDE 
HARDNESS as CaC03 - 
NITRATE/NITRITE, AS NITROGI EN 
SULFATE 
TOTAL DISSOLVED SOLIDS 
TOTAL ORGANIC CARBON 
TOTAL SUSPENDED SOLIDS 

7000000 100000( Ei- I 8700000 * 7800000 2500000 
20000 u 20000 u I 

4800000 
20000 ‘U 20000 u . 20000 u 

2300000 3400000 
100000 u 

3000001 0 I 2800000 1100000 30 u I 50 u I 2400000 
50 u 10 u ?nn I ““Y ” cn II 

930000 I 1300000 I iJU” 
12000 I00 nmnnn c -“---” 

14goipnn isnnnnnn 
t J40000 730000 

.__ .------- 
t ’ =oooooo 1”, I 4500000 

1800- n I 
13poo~oo 

fifinn I 
I 7600000 

---- 24000 s !Yum 4200 
33000 

I 97oc 1400 
vannn r+n,-Bn 

““__ 

IO I 
I 

150000 I 54000 I L”““” I .KJ”“” I 
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SUMMARY OF POSITIVE DETECTIONS 
UNFILTERED GRDUNDWATER 

SITE 12/SWMU 10 -JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

SAMPLE I.D.: 
LOCATION: 
SAMPLE DATE: 
VOLATILES (ugll) ACETONE 

CARBON DISULFIDE 
CHLOROFORM 

CHLOROMETHANE 
TOLUENE 
TRICHLOROETHENE , 

SEMIVOLATILES (q/L) 4-NITROQUINOLINE-I-OXIDE 
BENZOIC ACID 

DI-N-BUTYL PHTHALATE 

PAI-lo-GW-67-01 PAI- 0-GW-O7-01-D PAI-lo-GW-08-01 PAI-lo-GW-09-01 PAI-lo-GW-lo-01 PAI-lo-GW-11-01 

PAI-lo-MW-O7(S) PAI-lo-MW-O7(S) PAI-lo-MW-OB(D) PAI-lo-MW-O9(S) PAI-lo-MW-10(D) PAI-lo-MW-11 (S) 

3l31l98 3/30/98 8l31198 9lm8 9l2f98 8f24l98 
. 

5u 5u 650 J 7u 270 J 9.3 J 
1 u 1u 2.5 1u 24 0.7 J 

0.5 J 0.4 J 1.5 1u IU IU 

1u 0.2 J IU 1U 0.3 J 1u 

1u 1 u 1 u 1U 1u 1u 
1u 1u 1u 1 u 1 u 1 u 

10 UR 10 UR 
25 U 25 U 25 U 25 U 25 U 25 U 

5u 5U 5u 5u 1 J 5u 



SUMMARY OF POSITIVE DETECTIONS 
UNFILTERED GROUNDWATER 

SITE 12ISWMU 10 -JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

CHLORIDE 9000000 
FLUORIDE 

16000000 17000000 
19000 100000 u 

HARDNESS as CaC03 
20000 u 

4800000 * 5800000 6200000 
NITRATE/NITRITE, AS NITROGEN 120 
SULFATE 

40 u 50 u 
1100000 2100000 2200000 

TOTAL DISSOLVED SOLIDS 17000000 30000000 31000000 
TOTAL ORGANIC CARBON 5300 3900 9700 
TOTAL SUSPENDED SOLIDS 58000 81000 140000 
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SAMPLE I.D.: 
LOCATION: 
SAMPLE DATE: 

SUMMARY OF ANALYTICAL RESULTS 
UNFILTERED GROUNDWATER 

SITE 12/SWMU 10 - JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAI-lo-GW-Ol-01 PAI-lo-GW-02-01 PAl-1 O-GW-03-01 PAI- O-GW-04-01 
PAI-lo-MW-Ol(S) PAI-lo-MW-02(D) PAI-lo-MW93(S) PAI-lo-#W-04(D) 

8l2Ol98 8l2Ol98 8124198 8l24l98 

PAI-lO-GW-05-01 PAI- O-GW-06-01 
PAI-lO-MW-O5(S) PAI-lo-MW-O8(D) 

8l24l98 8/31/98 

Par 



,i 
SUMMARY OF ANALYTICAL RESULTS 

UNFILTERED GROUNDWATER 

I SITE 12iSWMU 10 -JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

SAMPLE I.D.: 
LOCATION: 
SAMPLE DATE: 

METHYL METHACRYLATE 
METHYLENE CHLORIDE 
PROPIONITRILE 
STYRENE 
TETRACHLOROETHENE 
TOLUENE 
TRANS-l,P-DICHLOROETHENE 

TRANS-1,3-DICHLOROPROPENE 
TRANS.l,CDICHLORO-P-BUTENE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL ACETATE 
VINYL CHLORIDE 

, XYLENES, TOTAL 
SEMIVOLATILES (ug/L) 

1,2,4,5=FETRACHLOROBENZENE 

PAI-lO-GW-Ol-01 PAI-lo-GW-02-01 PAI-lo-GW-03-01 PAI-lo-GW-04-01 PAI-lOCW-65-01 PAI-lo-GW-0601 
PAI-lo-MW-Ol(S) PAI-lo-MW-O2(D) PAI- O-M W-03(S) PAI-1 O-M W-04(D) 

8/29/98 
PAI-16-MW-05(S) PAI-lo-MW-06(D) 

W2Ol98 W24l68 W24l68 W24l98 W31l98 

20 u 2u 10 u IU 2u 2u 

10 u 1u IO u 1 u 1u 1 u 
10 u IU 10 u 1 u 1u 1u 
10 u IU 10 u 0.2 J 1u 1u 

10 u 1 u 10 u 1 u 1 u 1u 

10 u 1 u 10 u 0.4 J 1 u 1u 

3u 0.3 u 3u 0.3 u 0.3 u 0.3 u 
10 u 1u 10 u 1u 1u 1u 

P 
1,2,4=TRICHLOROBENZENE 5u 5u 5u 5u 5U 5u 
l,P-DICHLOROBENZENE 5u 5&J 5u 5u 5u 5u 
1 ,P-DIPHENYLHYDRAZINE 5u 5u 5U 5U 5u 5u 
1,3,5=TRINITROBENZENE 
1,9DICHLOROBENZENE 5u 5u 5u 5u 5u 5u 
1,3-DINITROBENZENE I 
1 ,CDICHLOROBENZENE 5u 5u 5u 5u 5U 5u 
1,4-NAPHTHOQUINONE 
1,4-PHENYLENEDIAMINE 
l-NAPHTHYLAMINE 
2,2’OXYBIS(l-CHLOROPROPANE) 5u. 5u 5u 5u 5u 5u 
2,3,4,6-TETRACHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 5u 5U 5u 5u 5u 5u 
2,4,8-TRICHLOROPHENOL 5u 5u 5u 5u 5u 5u 
2,CDICHLOROPHENOL 5u 5u 5u 5U 5u 
2,CDIMETHYLPHENOL 

5u 
5u 5u 5U 5u 5u 5u 

2,GDINITROPHENOL IO u 10 u 10 u IO u 
PA-DINITAOTOLUENE 

10 u 10 u 
5U 5u 5u 5u 5u 5u 

PC-DICHLOROPHENOL 
2,8DINITROTOLUENE 5u 5u 5u 5u 5u 5u 
2-ACETYLAMINOFLUORENE 
P-CHLORONAPHTHALENE 5u 5u 5u 5u 5U 5u 
P-CHLOROPHENOL 5u 5u 5u 5u 5u 5u 
L-METHYLNAPHTHALENE 5u 5U 5u 5u 5U 5u 
P-METHYLPHENOL 5u 5u 5u 5u 5u 5u 
P-NAPHTHYLAMINE 
2-NITROANILINE 5u 5lJ 5u 5u 5u 5u 
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SUMMARY OF ANALYTlCAL RESULTS 
UNFILTERED GROUNDWATER 

SITE 12/SWMU 10 -JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAI- O-MW94 
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SUMMARY OF ANALYTICAL RESULTS 
UNFILTERED GROUNDWATER 

SITE l%SWMU 10 -JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAI-lo-MW-O2(D) PAI-lo-MW-03(S) 

? 

, 

HERBICIDES~ (ugll) 
2,4,5-T 
2,4,5TP (SILVEX) 
2,4-D 
DINOSEB 
HEXACHLOROPHENE 

.\ Par Y18 ‘\ 



. SUMMARY OF ANALYTICAL RESULTS 
UNFILTERED GROUNDWATER 

SITE 12/SWMU 10 -JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

ISAMPLE I.D.: 
LOCATION: 
SAMPLE DATE: 

ANTIMONV ,.. . 
ARSENI IC 

BARlUfv 1 

BERYLL .IUM 

CADMIC JM 

CALCIUM 
CHROMIUM 

COBALT 

--.-- 
18.7 U 25.2 U 32 U 6.4 U 

U COPPER 3.3 u 3.3 u 
2.6 U 

11.7 
2.6 U 

CYANIDE 2.6 U 2.6 U 2.7 
20 u 

8.1 
20 u IRON 20 u 20 u 20 u 

4150 102000 
20 UJ 

LEAD 51400 18400 122000 
1.1 u 1.1 UJ 

93700 

MAGNESIUM 1.1 UJ 1.1 UJ 1.1 UJ 
450000 

1.1 u 
597000 

MANGANESE 542000 477000 173000 380000 

1 PAI-16-GW-61-61 1 PAI-lo-GW-62-01 
IW-62(D) 

38 W2Ot98 

IJ 3 19 u 
2.3 35.4 

36.4 64.6 
0.2 u 0.3 u 

31 EA 

PAI-16-MW-61(S) 1 PAI-10-h 
8/26/! 

I .n I 

-. . J.J 4 148000 
23u;oo 2i8O;O 

I I I 4”” ” 

356000 fX1fM-l 

11 u 
I 218000 

8.4 U 
3.3 u 3.3 u 3.3 

PAI- 6-GW-63-61 
PAI-lo-MW-03(S) 

8/24/98 
19 u 
15.7 
194 

0.4 u 0 II 

PAI-16-GW-04-61 
Pbil-lo-MW-64(D) 

6l24198 
19 u 
5.6 

77.6 
0.5 u . . 

PAI-lo-GW-05-61 
PAI-lo-MW-05(S) 

8/24/98 
19 u 
7.9 
194 

0.5 u 

PAI-lO-GW-66-01 
PAI- 6-M W-06(D) 

8/31/98 
19 u 
1.3 

62.6 
0.4 u 
A_,. *a 

0.2 u NICKEL 4.4 u 5.3 4.4 2 
’ POTASSIUM u 4.4 u 4.4 u ;; 

155000 175000 7.2 
229000 122000 29000 28900 ,i 
3.5 u 3.5 u 3.5 u 
4.3 u 4.3 u 4.3 u 4.3 u 

D 3270000 i 7fmnnn 

SELENIUM 3.5 u 3.5 u SILVER 
4.3 u 

1.7 U 
4.3 u 

. :.j;:. 

SODIUM :*,, 
3640000 4720000 4010001 

THALLIUM 9u 
.---“-” 

9u 
TIN 

9u 9u 
2300000 ,; 

9u 10 

VANADIUM 14 9 13.7 6.8 
,.. 

ZINC 5.9 i 
9.3 u 17.9 u 

6 

MISCELLANEOUS PARAMETERS 17.6 U 12.4 U 19.5 u 82.8 

CHLORIDE 7000000 1 OOO( 3000 8700000 
FLUORIDE 

I I 7800000 
I 

I pmnnnn -V.-w”“” 
20000 u 

I 4800000 I 

20000 u 20001 DU HARDNESS as CaC03 20000 u I 10000 u 
2300000 3400000 

100000 u 

HEXAVALENT CHROMIUM 
3000000 I 

I 
2800000 

5u 5 IJ I 
I 1100000 2400000 

NITRATE/NITRITE, AS NITROGEN i 

I I 
I 

30 u 50 I 

I 

50 u I 
I 

SULFATE 
10 u I 300 J I 50 II 

730000 
I 

930000 1300000 12000~ 00 9soonn 

TOTAL DISSOLVED SOLIDS 
------ I RAt-uxul IT”““” 

14000000 18000000 15000000 I 1 snnnnnn I 
TOTAL ORGANIC CARBON 

A*r)OOOO 18000 5600 I 7600000 2401 
w-m 

TOTAL SUSPENDED SOLIDS 
idnn 

33000 970 

. - - - - - - - , _“I 

00 I 5300 4”” 

00 I 
I .-- 

150000. 54000 23000 I 43000 I 
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SUMMARY OF ANALYTICAL RESULTS 
UNFILTERED GROUNDWATER 

SITE 12/SWMU 10 -JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

SAMPLE I.D.: PAI-lo-GW-07-01 PAI-lo-GW-O7-01-D PAI- O-GW-08-01 PAI-lo-GW-09-01 PAI-lo-GW-lo-01 PAI-lo-GW-11-01 

LOCATION: PAI-lo-MW-O7(S) PAI- 0-MW-O7(S) PAI- 0-MW-OS(D) PAI-10-MW-O9(S) PAI-lo-MW-10(D) PAI-lo-MW-11(S) 

SAMPLE DATE: 3/31/98 3l30198 8/31/98 911 J98 9J2J98 8i24l98 

P 

Q 

\ 

I 

Par 

> , 



SUMMARY OF ANALYTICAL RESULTS 
UNFILTERED GROUNDWATER 

SITE 12iSWMU 10 -JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

SAMPLE I.D.: 
LOCATION: 

JLE DATE: 
‘I-WI rrcTuarP”~TE 

PAI-lO-GW-0741 
PAI-lo-MW-O7(S) 

3/31/98 

PAI-lo-GW-O7-01-D 
PAI- O-M W-07(S) 3/30/98 

PAI-lo-GW48-01 
PAI-10.MW-OB(D)’ 8/31/98 

PAI-lO-GW49-01 
PAI- O-M W-09(S) 

911198 

PAI-lO-GW-lo-01 
PAI-lo-MW-10(D) 

9l2l98 

PAI-lo-GW-11-01 
PAI-lO-MW-11(S) 

8i24f98 

.- -. -IDE 1 UR 
2u 

1 UR 
2u 2u 

ITRILE 
1 u 2u 1u 

ENE 40 u 
1u 1 u 

40 u 
LOROETHENE 1 u 1 u 1 u 

1u 1 u 
1u 

1u 1 u 1 u 1u 
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SUMMARY OF ANALYTICAL RESULTS 
UNFILTERED GROUNDWATER 

SITE 12/SWMU 10 -JERICHO ISLAND DISPOSAL AREA 
. MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAI-19-MW-97 PAI-lo-MW-97 PAI-lo-MW-O9(S) PAI-l&MW-10(D) 





SUMMARY OF ANALYTICAL RESULTS 
UNFILTERED GROUNDWATER 

SITE 12/SWMU 10 -JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAI-lU-UW-UI-UI 

PAI-lo-MW-O7(S) 
3/31/98 

5u 

17-01-D 1 PAI-lo-GW-98-91 PAI-lo-GW-99-91 PAI-lO-GW-lo-01 PAI-19-GW-11-01 
-_. A_ mm... ̂,.I_\ r... AA ..*., Arl,b\ IIn,m4n_uwern(p m.. .A... .,.. I83 PAI-lo-GW4 

PAI-lo-MW-O7(S) PAI-lU-MW-UII(UJ rH,‘I”-MwYJ(3, rm-,“-,.,..-m”\J) rlw-I”-M,.-I ‘{CT, 

3l3Ol98 8/31/98 911198 9l2l98 8/24/98 
I I 10 U I I 10 u 
I 

5u 5u 5u 5u 5u 
-- 

?I E 
10 u 10 u 
10 u 10 u !PP 

‘IN 10 u 10 u 

SAMPLS I.D.: 
LOCATION: 
SAMPLE DATE: 

PRONAMIDE 
PYRENF 
SAFRC-. 
SULFOTI 
THIONAZ.. . 

PESTlClDESlPCBs (uglL) 
4,4’-DDD 
A A’.nnF 

I 0.1 u I 
7,~’ w. 

4,4’-OIJ 1 -.. - “.I . 
ALDRIN 0.05 u 0.05 
ALPHA-l3HC 0.05 u 0.05 
ALPHA-.CHLORDANE 0.05 u 0.05U I 
AROCLOR-1016 
AROCLOR-1221 
AROCLOR-123: 
AROCLC 
AROCLC 
AROCLC 

1u AROCLOR- 1280 1u 1u 1u 1u 1u 
BETA-BHC 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 

0.5 u CHLORDANE 0.5 u 
DELTA-BHC 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 

0.1 u 0.1 u --- 0.1 u . . -..- 0.1 u 0.1 u 0.1 u DIELDRIN II nne II 
r.^- .I -- . . 

0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 

I 
0.1 u I 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 

w- -.-I- ni 11 n, I, 0.1 u 0.1 u 0.1 u 0.1 u 
U 0.05 u 0.05 u 0.05 u 0.05 u 
U 0.05 u 0.05 u 0.05 u 0.05 u 

0.05 u 0’.05 u 0.05 u 

1u 1u 1u 1u 1u 1u 1 
2u 2u 2u 2u 2u 2u 

1 IU 1 u 1u- 1u 
1u )R-I 242 1u 

lR-1248 1u 1u 1u 1u 1u 1u 

)R-1254 1u 1u 1u 1u 1u 1u 
. 

ENDOSULFAN I 0.05 u 0.05 u 0.05 u v.v3 u “.“J ” v.v3 u 
ENDOSULFAN II 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 
ENDOSULFANSULFATE 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 
ENDRIN 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 
ENDRIN ALDEHYDE 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 
ENDRIN KETONE 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 
GAMMA-BHC (LINDANE) 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 
GAMMA-CHLORDANE 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 

0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u HEPTACHLOR 
HEPTACHLOR EPOXIDE 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 0.95 u 
METHOXYCHLOR 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 

TOXAPHENE 5U 5U 5u 5u 5u 5u 

,( 

2,4,5-T 
0.04 u 0.04 u 

2,4,5-TP (SILVEX) 
0.04 u 0.04 u 

0.05 u 
0.05 u 

2,4-D DINOSEB 0.08 U 0.08 U 
HEXACHLOROPHENE 0.5 u 0.5 u 

INORGANICS (II&) 
1 u ALUMINUM I 81.9 U I 71.3 u I 168 u I 1080 I 22 I I 

Paf ‘f 18 
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,I 
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SUMMARY OF ANALYTICAL RESULTS 
UNFILTERED GROUNDWATER 

SITE 12BWMU 10 -JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

‘SAMPLE I.D.: 
LOCATION: 
SAMPLE DATE: 

ANTIMONY 
ARSFNIt 

1 PAI-lOtW-07-01 I PAI-lO-GW-O7-01-D 

I 3i31t98 I 3/30/98 1 A/m/cm . ’ I 
W”.,“” 

IQ II 4B II 

PAI-lo-GW-08-01 
1 PAI-lo-MW-O7(S) 1 

PAI-lO-GW-09-01 
PAI-lo-MW-O7(S) 

PAI-lO-GW-lo-01 ~. ._ 
PAI- O-M W-08(D) PAI- O-M W-OS(S) PAI-lo-MW-10(D) 1 PAI-10-l 

[-IRON 
-- -- 

l 3940 I 60.50 
LEAC 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 

’ POTASSIUM 
SELENIUM 
SILVER 

SODIUM 
THALLIUM 
TIN 
VANADIUM 
ZINC 

MISCELLANEOUS PARAMETERS 
CHLORIDE 

FLUORIDE 
HARDNESS as CaC03 
HEXAVALENT CHROMIUM 
NITRATE/NITRITE, AS NITROGEN 

SULFATE 

. 

TOTAL DISSOLVED SOLIDS 
TOTAL ORGANIC CARBON 
TOTAL SUSPENDED SOLIDS 

89 ” c ii ; 19 u 19 u IJ u 
1.7 

1Y u 

19 3.7 118 0.9 u 12.6 

1 BERYLLiUM 
126 

72.7 57.5 0.5 u 182 0.3 u 119 

bl 

111 
0.2 u 0.2 u 

2u 
0.2 u 

2.8 
0.2 u 

2u 2u 
22700 

3.1 
20900 

2u 
81300 256000 

6.4 U 
501000 

6.4 U 8.1 12 3.3 u 23.2 3.3 u 16.1 
11.7 3.3 u 

--. . -.. 2.6 U 3.9 

[ 
2.6 U 3.3 u 

CYANIDE 2.6 U 2.6 U 20 UJ 2.6 U 20 UJ 2.6 U 
20 UJ 20 UJ 20 UJ 20 u 

__-_ 1 I 6710 
1.1 u I 5070 49300 

1.1 u 1.1 u 1.1 u 30 1.1 u 18600 11 u 
9c;RllO 734000 361000 

I I .“” 3 142 0.2 u 1030 0.2 u 0.2 u 
0.2 u 4.4 u 0.2 u 4.4, u 

10.5 
0.2 u 

4.4 u 0 4.4 u 4370 4.4 u c 
I 0.7 

u 
72600 

I 4.3 u 4.3 u . 3.5 UJ 
4.3 u 

3.5 u 
4.3 u 4.3 u 

/ i UJ 181000 146000 
4.3 u 

5536000 2970000 9 UJ 
9 UJ 9u 9u 9u 

1000 u 2.6 U 2.6 U 1000 u : 
2.6 U 14.2 8.4 U 5.9 9.4 u 10 
20.6 7.5 13.5 u 9.5 

I 188( I LY”” 
147 I 139 I 1 ?&?:I 

I 437 

I 173000 

I 1000 u I 1000 u I .““I 
130000 1 sonon RRrl 

L” ” 
56000 

ssooo 17000 1500000 “V ” 
610000 

640000 
590000 830000 

2ooo”ooo 
19000000 

2100 
11000000 

2000 1000 u 
280~0000 

2000 
1600 

3000 8000 
5700 

110000 41000 74000 

I 340000 I 330000 I 470000~ 11000000 5900000 14000000 
inf-9 u 100000 u 20000 u 100000 u 

I “““000 
I I 3800000 I 2800000 5100000 

20 u 70 II 5 UJ 
9n II Ill II cn II 4.3 
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SUMMARY OF ANALYTICAL RESULTS 
UNFILTERED GROUNDWATER 

SITE 12/!5WMU 10 -JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

SAMPLE I.D.: 
LOCATION: 
SAMPLE DATE: 

PAI-lo-GW-12-01 
PAI-lo-MW-12(D) 

9il1198 

PAI-lo-GW-13-01 
PAI-lo-MW-13(S) 

9/2/98 

PAI- 0-GW-14-01 
PAI- 0-MW-14(D) 

8/l 0198 

. 

Pagr ‘of 18 
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SUMMARY OF ANALYTICAL RESULTS 
UNFILTERED GROUNDWATER 

SITE 1ZSWMU 10 -JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAI-lo-MW-13(S) 

Page 14 of 18 



SUMMARY OF ANALYTICAL RESULTS 
UNFILTERED GROUNDWATER 

SITE 12BWMU lo -JERICHO ISlAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

. . 

SAMPLE DATE: 

n 

& 
W 

Par ” f 18 

P 



SUMMARY OF ANALYTKAL RESULTS 
UNFILTERED GROUNDWATER 

SITE 12ISWMU 10 -JERICHO ISfiND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 
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SUMMARY OF ANALYTICAL RESULTS 
UNFILTERED GROUNDWATER 

SITE 12/SWMU 10 - JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Par ‘9’18 



SUMMARY OF ANALYTICAL RESULTS 
UNFILTERED GROUNDWATER 

SITE 12/SWMU 10 -JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAI-IO-MW-13(S) 

I 

VANADIUM 
I 

I 

3.7 7.3 
ZINC 13.7 

MISCELLANEOUS PARAMETERS 
I 7.9 u 

PAI-lO-GW-14-01 
PAI-IO-MW-14(D) 

8/l 0198 
19 u 
29.2 
215 

0.2 u 
2u 

364000 
6.4 U 
3.3 u 
2.6 U 
20 u 
35400 
14 u 

1100000 
136 

0.2 u 
4.4 u 

338000 
17.5 u 
7.9 u 

8680000 
9u 

11.2 
14 u 





-._ - 

C
-45 



-. 
- 

c-43 



. 

-._. - 



SUMMARY OF ANALYTICAL RESULTS 
FILTERED GROUNDWATER 

SITE 121SWMU lo-JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA r 

SAMPLE I.D.: 
LOCATION: 
SAMPLE DATE: 

PAI-lo-GW-Ol-Ol-F 
PAI-lO-MW-Ol(S) 

8120196 

299 
19 u 
2.5 
234 

PAI-lo-GW-O2-01-F 
PAI- O-M W-02(D) 

6/20/96 

22 u 
19 u 
35.9 
68.8 

PAI-lo-GW-O3-01-F 
PAI-lo-MW-O3(S) 

8i24i96 

22 u 
19 u 
13.1 
188 

n- . . 

PAI-lo-GW-O4-01-F 
PAI-lo-MW-O4(D) 

8J24l96 

22 u 
19 u 
6.1 

79.6 

PAI-lo-GW-05-01 -F 
PAI-lo-MW-O5(S) 

6l24l96 

PAI- O-GW-06-01 -F 
PAI-lO-MW-O6(D) 

8l31196 

13.5 u 6.4 U 6.4 u L 163 U 
U 3.3 u 3.3 u 

2.6 U 2.6 U 2.6 U 
101000 4E 

1.1 u 1.1 UJ 1.1 UJ 2.2 UJ 

I .so)I”“” 
465000 587000 550000 511000 I I 

44.4 213 225 1000 
0.2 u 0.2 u 0.2 u 0.2 u “.C ” I 
4.4 u 4.4 u 4.4 u 4.4 u 4.4 u ! 

170000 232000 
-- . . n - . . 

339 I 1530 
l-l* II 0.2 u a 

9.5 
161000 128000 29200 28700 

3.5 u 3.3 u J.5 u 
3.5 u 3.5 u 3.5 u 

4.3 u 4.3 u 4.3 u 4.3 u 4.3 u 4.3 u 
1260000 2240000 3650000 4620000 3850000 35*000 

9u 9.u 9u 9u 9 -u 9u 

MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER cnn,, Ih” 
““YI”I.I 

THALLIUM I 

VANADIUM 
I 9.7 8.9 5.8 5.1 6.4 
I 

9.3. 

ZINC 
31.8 18.1 U 11.9 u 10.8 U 20.2 u 81.6 

_.. 



SUMMARY OF ANALYTICAL RESULTS 
FILTERED GROUNDWATER 

SITE 12/SWMU 10 -JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 
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SUMMARY OF ANALYTICAL RESULTS 
FILTERED GROUNDWATER 

SITE 12BWMU 10 - JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

‘P; “I f3 
P 

.I’ 





SUMMARY OF POSITIVE DETECTIONS 
UNFILTERED SURFACE WATER 

SITE 121SWMU 10 -JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

SAMPLE I.D.: 
LOCATION: 
SAMPLE DATE: 
VOLATlLES (IQ/L) 

2-BUTANONE 
ACETONE 
CARBON DISULFIDE 
CHLOROMETHANE 

SEMIVOLATILES (u@L) 
BlS(2-ETHYLHEXYL)PHTHAlATE 
BUTYL BENZYL PHTHAIATE 
PHENOL 

INORGANICS (ug/L) 
ALUMINUM 
ARSENIC 
BARIUM 
CALCIUM 
CHROMIUM 
COPPER 
IRON 
MAGNESIUM 
MANGANESE 
POTASSIUM 
SELENIUM 

SODIUM 
VANADIUM 
ZINC 

MISCELLANEOUS PARAMETERS @g/L) 

HARDNESS as CaC03 TOTAL ORGANIC CARBON 

PAI-lO-SW-Ol-00 PAI-lo-SW-0250 PAI-lo-SW-03-00 PAI-lo-SW-04-00 PAI-lo-SW-05-00 PAI-lo-SW-06-00 
PAI-lo-SW-01 PAI-lo-SW-02 PAI-lo-SW-03 PAI-lo-SW-04 PAI-lo-SW-05 PAI-lo-SW-06 

7/28l98 7/28/98 7129198 7l27l96 7127198 7/29/98 

5 UR 5 UR 2.6 J 5 UR 5 UR 2.1 J 
5 UR 5 UR 11 u 9.2 U 6.8 UR 8.2 UR 
0.2 J 1 0.3 J 0.4 J 0.3 J 1u 
1 u IU ‘1 u 1u IU 1u 

5u 5u 5u 5u 5u 5u 
5u 5u 1 J 2J 1 J 5u 
5u 5u 5u 7 5U 5u 

1440 2030 1570 12900 6940 631 
9 7.8 8.7 8.4 8.1 4.6 

23.5 20.1 25.9 34.8 32.5 21.4 
280000 238000 374000 337000 349000 315000 

9.5 16.2 18.6 32.1 24 17.2 
3.1 u 3.5 u 3.6 U 4.5 u 3.1 u 2.9 U 

935 1480 775 7890 4050 365 
810000 726000 1120000 1010000 1020000 942000 :; 

213 201 205 191 214 128 !: 
304000 264000 406000 364000 375000 341000 ,;: 
3.8 U 3.5 u 3.5 u 3.5 u 3.5 u 3.5. u 2 

‘I 
7200000 6570000 10200000 9240000 9180000 8520000 ’ 

16.1 16.7 25.1 33.9 27 15.6 
6.7 U 8.9 U 6.3 U 23.3 U 20 u 9u 

I I I I 5600000 I 5600000 1. 9800 9900 11000 5900 6000 I 6000 I 
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SUMMARY OF POSITIVE DETECTIONS 
UNFILTERED SURFACE WATER 

SITE 12/SWMU 10 -JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

SAMPLE I.D.: PAI-lo-SW-07-00 PAI-lO-SW-06-00 PAI-lo-SW-O8-00-D PAI-lo-SW-0940 PAI-lo-SW-lo-00 PAI-lo-SW-11-00 
LOCATlON: PAI-lO-SW-07 PAI-lO-SW-08 PAI-lo-SW-08 PAI-lo-SW-09 PAI-XI-SW-10 PAI-lo-SW-1 1 

SAMPLE DATE: 7/29/96 8ll1/98 8/l1/98 6fill96 6illl96 6Iw98 
VOLATILES (q/L) 

2-BUTANONE 5 UR 5 UR 5 UR 5 UR 5 UR 5 UR 
ACETONE 5.3 UR 5 UR 5 UR 5 UR 5 UR 5 UR 
CARBON DISULFIDE 1 u 1u 1 u 1 u 1u IU 
CHLOROMETHANE 1U 1 u 1u 1 u 1 u 1 u 

SEMIVOLATILES (u@L) 
BlS(2-ETHYLHEXYL)PHTHALATE 5u 18 5u 5u 1 J 5u 
BUTYL BENZYL PHTHALATE IJ 5u 5u 5u 5u 1 J 
PHENOL 5u 5u 5u 5u 5u 5u 

INORGANICS (u9A) 
ALUMINUM 499 888 750 2910 1840 708 
ARSENIC 5.1 3.4 4.5 u 3.7 2.7 3.6 
BARIUM 22.4 24.4 24.6 26.1 26.7 24.6 
CALCIUM 338000 369000 350000 362000 366000 361000 
CHROMIUM 13.2 9.2 16.5 20.2 14.3 18.4 
COPPER 2.9 U 2.6 U 2.6 U 2.6 U 2.6 U 2.6 U 
IRON 292 543 476 1790 1320 791 
MAGNESIUM 956000 1080000 1070000 1070000 1050000 1070000 
MANGANESE 143 173 158 123 37.1 112 
POTASSIUM 357000 387000 383000 385000 389000 380000 
SELENIUM 3.5 u 20.6 17.5 u 17.5 u 17.5 u 18 J 
SODIUM 8669000 8710000 8780000 8340000 8800000 8380000 
VANADIUM 16.9 15.6 14.1 15.8 13.4 16.1 U 
ZINC 4.8 U 6.7 U 9.2 U 17.2 U 11.6 U 12.3 U 

MISCELLANEOUS PARAMETERS (u@L) 
HARDNESS as CaC03 I I 8000000 I 6200000 I 6300000 I 6000000 ,I 5800000 

, TOTAL ORGANIC CARBON 4500 3400 2700 3600 3500 I 5000 

. 



SUMMARY OF POSITIVE DETECTIONS 
UNFILTERED SURFACE WATER 

SITE 12/SWMU 10 -JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

SAMPLE I.D.: PAI- O-SW-l 2-60 
LOCATION: PAI-lo-SW-12 

PAI- O-SW-1 3-60 
PAI-lo-SW-13 

PAI-lo-SW-164 
PAI-lo-SW-16 

PAI-lo-SW-17-61 
PAI-lo-SW-17 

PAI-lo-SW-l 6-61 
PAI-lo-SW-18 

9/l O/98 9110198 9/10/98 -. I 8llll98 I 8/l 1196 I I I I -. 
Q/L) 

5 UR 5 UR 5 UR 5 UR 5 UR 
5 UR 13 J 5u 5u 5 UR 
1 u 1u IU 1 u 1u 
1 u 1u 1 u 1 u 0.3 J 

I ~HAIATE 5u 5u 5u 5u 5u 
_-.-. . . . . . . . -..L 5u 5U 5u 5u 5u 

5u 5U 5u 5u 5u 
s (UglL) 

I.. I 1690 1020 966 1490 6560 
. ..d 2.4 2.8 4.5 u 4.5 u 7.9 

JM 25.1 25.1 23.7 24.6 29 
‘JM 355000 366000 392000 393000 392000 
UII IM 13~6 16.1 20.2 23.5 22.8 

F POTA 
SELE 

-.- - -._ - 

WON 1050 625 584 885 4 I"" 
MA~Nl=SlI Iu 1050000 1070000 1230000 1230000 1230000 

1, I. .-w E 30.3 49 17.6 27.3 . 86.8 
SSIUM 375000 383000 409000 414000 405000 
NIUM 17.5 u 17.5 u 7u 7u 7u 
’ ‘M 8050000 8730000 10100000 10100000 10100000 

VI MA 14.4 15.9 13.9 13.6 25. 
SODIL 
VANAL.,... I . . I .-.- -9 
ZINC I 14 u I 8.1 U I 

11.9 I 4.3 u I 10.3 i 
MISCELLANEOUS PAR;““‘“” ‘---” ’ l ulE I C”3 \uy&, 

HARDNESS as CaC03 I 5900000 I 6100000 I 6300000 I 6300000 I 6300000 1 
TOTAL ORGANIC CARBON 31nn 2600 3600 2400 26001 

.-.- 
7.6 II I 2:i t 
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SUMMARY OF ANALYTICAL RESULTS 
UNFILTERED SURFACE WATER 

SITE 12BWMU 10 -JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

SAMPLE I.D.: PAI-lo-SW-Ol-00 
LOCATION: PAI-lo-SW-01 

PAI-lo-SW-02-00 
PAI-lo-SW-02 

PAI-10-&W-03-00 
PAI-lo-SW-03 

PAI-lo-SW-04-00 
PAI-lo-SW-04 

PAI-lo-SW-05-00 
PAI-lo-SW-05 

PAI-lO-SW-06-00 
PAI-lO-SW-06 

SAMPLE DATE: I 7l28l98 I 7l28l98 I 7129198 I 7127196 I 7127196 I 7l28l98 I 
I 

(1, I - I mwtLunl)ETHANE 1 u 1 u 1 u 1 u 1 u 1u 
1 a ,. Irl- ._. II m-.‘)ETHANE 1 u 1 u 1 u 1 u 1 u 1 u 

9NE 1 u 1 u 1 u 1 u 1 u 1 u 
,,l-Yl”l lL”l I”.-,. ,rw.z 1 u IU 1u 1 u 1 u 1u 
* A _,A. .* ..,.,.r-F, “.‘C 
1 ,l -UlGllLUWJt I IlCNl 1 u IU 1 u 1 u 1 u 1u 

1 l,L-DICHLOROETHANI 
-I, ,wL r , ,,mi (TOTAL) 

1 u 1 u IU 1 u 1 u IU 
1,2-DICHL~P”CTUCN’ 1 u 1 u IU 1 u 1 u IU 
l,P-DICHL( DROPROPANE 1 u 1 u IU 1 u 1 u 1 u 
2-BUTANO INE 5 UR 5 UR 2.6 J 5 UR 5 UR 2.1J 
‘P-HEXANONE 5 UR 5 UR 5 UR 5 UR 5 UR 5 UR 
4-METHYL-P-PENTANONE 5 UR 5 UR 5 UR 5 UR 5 UR 5 UR 
ACETONE 5 UR 5 UR 11 u 9.2 U 6.8 UR 8.2 UR 
BENZENE 1 u 1 u 1 u 1 u 1 u 1u 
Ponnmn’prlLOROMETHANE 1u IU 1u 1 u 1 u 1 u 

M 1 u IU 1u 1 u 1 u 1 u 
E 1u 1u 1 u 1 u IU IU 
‘IDE 0.2 J 1 0.3 J 0.4 J 0.3 J 1u 
ZHLORIDE 1u 1 u IU 1 u 1u IU 
JE IU 1 u 
IOMETHANE 1 u IU 

I I 1u I IU 
I 

1u I 1u 
/ 4 II + II , II 4 II 

lb 
~) i I ” 

I 
I ” 

I 
I ” I / ” 

__ ._ . ..2 I I 1u I 1 u IU I 1 u I 1u 

DFORM 1 u 1u 1 u ! IU 1 u 1u 1 

_. .-_. 
CHLORc _, - ____ 
CHLOROMETHANE 
CIS-1 ..?-DICHLOROPROPENE 

I lb I 1 u 
1 u 1 u 

I I IU I 1u I 1 u I 1u 
I 4 II 4 II 4 ,I 4 II I 

‘HYLBENZENE 16 
-8 I ” I ” I ” I ” 

1 u IU 1u 1u 1u 
. . ..THYLENE CHLORIDE 2u 2u 2u 2u 2u .2 u 
STYRENE 1 u 1 u 1 u 1u 1u 1 u 
TETRACHLOROETHENE 1 u 1 u 1 u 1 u IU 1 u 
-ml 1 JENE 1 u 1 u IU 1 u 1u 1 u 

dS:.1 .?.nlfWi nWIPRnPFNF I II 1 u 1 u I II 1 II 1 II 
. --_ 

TRAB.-. * ) - -. -. . --. . -. ..-. -._- I 
;; 1; 

I - 
TRICHLOROETHENE I I 1 u I I iii I ii I 1u 
VINYL CHLORIDE 

TOTAt 
I 0.3 u I 0.3 u I 1 

0.3 u I 0.3 u I 0.3 u I 0.3 u 
XYLEf JES, 1 u 1 u 1 u 1 u 1 u 1u 

SEMIVC,, . m--v \ww -, >I ATU FC r~m/t \ 

1.2,4-TRICHLOROBEN: 
1 ,bDICHLOROBENZEI.- I “.e I -- , 
, S.t-,lDUENVI UVnRA71NE I r; II I A II I 

;ENE 
UF 

I,L “II I IL.. I LI I I YI n-l,..- 
1,8DICHLOROBENZENE 
1,6DICHLOROBENZENE 
2,2’-OXYBlS(l-CHLOROPROPANE) 
2,4,5-TRICHLOROPHENOL 
2,4,6-TRICHLOROPHENOL 
2,4-DICHLOROPHENOL 

I 5u I 5u I 5u 5u 5u 5u 
& II 5 II 5u 5u 5u 5u 
-- -- , 5u 5u 5u 5u 
5u 5u 5u 5u 5u 5u 
5U 5u 5u 5u 5u 5u 
5u 5u 5u 5u 5u 5u 
5u 5u 5u 5u 5u 5u 
5u 5u 5u 5u 5u 5u 
5u 5u 5u 5u 5u 5u 

Par 12 
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SUMMARY OF ANALYTICAL RESULTS 
UNFILTERED SURFACE WATER 

SITE 12/SWMU 10 -JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

~sAMPLE 1.0.: 1 PAI-lO-SW-Ol-00 1 PAI-lO-SW-02-00 1 PAI-lO-SW-03-00 1 PAI-lO-SW-04-00 1 PAI-lo-SW-05-00 1 PAI-lo-SW-06-00 1 
I LOCATION: I PAI-lo-SW-01 1 PAI-lo-SW-02 t PAI-lo-SW-03 1 PAI-lO-SW-04 1 PAI-lO-SW-05 1 PAI-lO-SW-06 1 
SAMPLE DATE: 

2,4-DIMETHYLPHENC’ 
2,GDINITROPHENOL 
2,4-DINITROTOLUEN- 

I: 2,6-DINITROTOLUEN 
. -_. 

2-CHLORONAPHTHALtN E 
P-CHLOROPHENO L 
P-METHYLNAPHTHALENE 
2-METHYLPHENol -- 
2-NITROANILINE 
2-NITROPHENOL I 
3,3’-DICHLOROBFI .w.WIDINE 
3-NITROANILINE 
4,6-DINITRO-2-M,. . . . _. . ._. _I. IFTHYI PHFNf-Il- 

CBROMOPHENYL PHENYL ETb.-. . IFR 

4-CHLORO-3-METW PHFNm 
4-CHLOROANILINE 
4-CHLOROPHENYI 
4-METHYLPHENol 
4-NITROANILINE 
4-NITROPHENOI 
ACENAPHTHENL 
ACENAPHTHYI FN . . . . . . 

7 

7l26.m 7/28/98 7/29/9a 7/27/96 7l27l90 7126l96 
- . . - . . - *. r 0 c II r II I 

I 10 u I 1u u I 10 u I 1u u 1u U ! IU u I - . . 
SU 

- . . 
SU 

- . . 
SU 

- *a 
3U 

I 5u 5U 
5u 5u 5u 5U 5U 5U 
5u 5u 5u 5u 5u 5u 
5u 5U 5u 5u 5u 5u 

I 5u I 5u I 5U I 5u I 5u I 5u 
s II 
ii.6 

6lJ 
5; 

6U 

5; 
5u 5U 5U I 
5U 5U 5u 

5u 5U 5u 5u 5u 5u 
10 u 10 u 10 u 10 u 10 u 10 u 
5u 5u 5u 5u 5u 5u 
10 u 10 u 10 u 10 u 10 u 10 u 

I s II -- I 511 - - 5 II - - 5u - - 5U 5lJ 
I 5 11 I 6U I 5u I 5U I 5u I 5lJ t : 

. . -. . .-..-- 5; 
- - - - - - - - - - 

; PHENYL ETHER 
5U 5U 5U 5u 5u .i.. ._ i. 

5u 5u 5u 5u 5U 5u .,., . .-. . y 
5u 

5u 5u 5u 5U 5u .-.._. 1 -- li 

; 
5u 5u 5u 5U 5u 5u ‘Y&%-.. 

62‘. 
10 u 10 u 10 u 10 u 10 u 1ou I__._. >,L <c, F 5u 5u 5u 5u 5U 5u ._.“.__ , ,. 

--. . E 5u 5u 5u 5u 5u 5 U ,F-- 
s II 5lJ 5U 5u 5u 5u “~. ANILINE I - - - - - - - - - - 

ANTHRACENE I I; II I 5u I 5u I 5u I 5u I 5u “. 

BENZO(A)ANTHRA,,. .- I - - - - - - - - _ - - - 
BENZO(A)PYRENE I 

I 
s II 

BENZO(B)FLUORA NTHENE I 5; 
I 5 II 

ii; 

I 5 II 

5; 
I 5u - - I 5u I 5U - - 1: 

I I I 5u I 5u I 5u 
BENZO(G,H,I)PER’. __.._ u’l FNF I s II -- t 5 II - - s II - - 5 II - - 5U - - 5 II - - 
BENZO(K)FLUORANTHENE I !i II 

5; 

I s II 

BlS(2-CHLOROETH0XY)ME.v .s . . .- :THANF 5; 

I S II 

ii; 

I S II 

iI2 

I 5u 

5; 

I !i II 

iii 

I 

BlS(2-CHLOROETHYL)ETHER 
BlS(2-ETHYLHEXYL)PHTHALATE 
BUTYL BENZYL PHTHALATE 
CARBA; 

5u 5u 5u 5u 5u 5u 
5u 5u 5u 5u 5u 5u 

! 5u ! 5lJ ! 1J I 2J 1 J 5u - - - . . 1 - . ! - . I 

CHRYSENE 
DI-N-BUTYL PHTHALATE 
DI-N-OCTYL PHTHALATE 
DIBENZO(A,H)ANTHFWENE 
DIBENZOFURP”’ 
DIETHYL PHThAm i t 
DIMETHYL PHTHALATE 
FLUORANTHENE 
FLUORENE 
HEXACHLOROBENZENE 
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SUMMARY OF ANALYTlCAL RESULTS 
UNFILTERED SURFACE WATER 

SITE 12/SWMU 10 -JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

SAMPLE I.D.: 
LOCATION: 
SAMPLE DATE: 

ANTIMOF” 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMlr ‘*. UM 

COBAL - -1 
-I COPPEn 

CYANIDE 
IRON 
I FAl-l 

PAI-lo-SW-Ol-00 PAI-lo-SW-02-00 PAI-lo-SW-03-00 PAI-lo-SW-04-00 PAI-lo-SW-05-00 PAI-1O-SW-06-00 
PAI-lo-SW-01 PAI-lo-SW-02 PAI-lo-SW-03 PAI-lo-SW-04 PAI-lo-SW-05 PAI-m-SW-06 

7l20l90 7128198 7129190 7/27/98 7/27/98 7/28/98 
.n II .n II 4.7 II .n II an II 4n II 

23y.5 ;oYl l519 39;; 302.; 2;‘: 
0.2 u 0.3 u 0.2 u 0.4 u 0.4 u 0.2 u 
2u 2u 2u 2u 2u 2u 

280000 236000 374000 337000 349000 316000 
#.r 

3Yu 

an n 
I0.L 

.n c 
IO.0 

r.n . 
JL. I 

nl .v n I,.1 

3.3 u 3.3 u 3.3 u 3.L 3.3 u 
3.1 u 3.5 u 3.6 U 4.5 u 3.1 u 2.9 u 

I 
I 

I.. .I zu u I 
..A II LU u I 

fin II LU u I 
nn ,I L” u I 

na II L” ” I 
nn II 

935 1480 775 7890 I 4050 
I 5.5 u I 5.5 u I 11 u I 11 u ‘11 u I 

I MAGNFSlllM --. .- 810000 726000 1120000 I 1010000 I 1020000 I 942000 I 
SE 213 201 

0.1 u 0.1 u 

. . . . .-._--.- 
MANGANEL- 205 191 214 128 -,* 
MERCURY 0.1 u 0.1 u 0.1 u 0.1 u ‘, 

NICKEL I 4.4 u I 4.4 u I 4.4 u 4.4 u 4.4 u 4.4 u i: 
POTASSIUM 304000 264000 406000 364000 375000 341000 2-e ,. 
SFI FNIUM 3.5 u 3.5 u 3.5 u 3.5 u f g. ,- z. I 3.8 U I 3.5 u I *^ I. I.. II :. . 

I 4.3 u I *.a u I 4.3 u I 4.3 u I 4.3 u I 4.3 u ,. gyx. 
t 

7200000 6570000 10200000 9240000 9160000 8520000 .&lx>, * 
I A .a I n &I I e. II I A II I n II I n II 

YU YU VU 3” 

I 16.1 16.7 27 15.6 
6.7 U 6.9 U 6.3 U 23.3 U 20 u 9u 

Lle,.,,E #3"‘3A,ME,-ERS (ugR) i;; 
5800000 5600000 :;. 

UM 
ION 9800 9900 11000 5900 6000 6000 
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SAMPLE I.D.: 
LOCATION: 
SAMPLE DATE: 

SUMMARY OF ANALYTICAL RESULTS 
UNFILTERED SURFACE WATER 

SITE 12/!+WMU 10 -JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

. 

PAI-lO-SW-97-90 PAI-19-SW-98-99 PAI-lo-SW-98-90-D PAI-lo-SW-99-90 PAI-lo-SW-lo-00 PAI-lo-SW-11-09 
PAI-lo-SW-07 PAI-lo-SW-98 PAI-lo-SW-08 PAI-lo-SW-99 PAI-lo-SW-10 PAI-lo-SW-1 1 

7129198 8/l 1198 Wlll98 8llll98 8/11/98 ElEl98 

SEMIVOLATILES (u& 
1,2,4-TRICHLOROBENZENE 
1 ,P-DICHLOROBENZENE 
l,P-DIPHENYLHYDRAZINE 
1,3-DICHLOROBENZENE 
1 ,GDICHLOROBENZENE 
2,2’-OXYElS(l-CHLOROPROPANE) 
2,4,t%TRICHLOROPHENOL 
2,4,8-TRICHLOROPHENOL 
2,4-DICHLOROPHENOL 

5u. 5u 5u 5U 5u 5U 
5u 5u ,5 u 5u 5u 5u 
5u . 
5u 5u 5u 5u 5U 5u 
5u 5u 5u 5u 5u 5U 
5u 5U 5u 5u .5u 5U 
5u 5u 5u 5U 5U 5u 
5u 5u 5u 5u 5u 5u 
5u 5u 5u 5u 5u 5u 
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SUMMARY OF ANALYTICAL RESULTS 
UNFILTERED SURFACE WATER 

SITE 12/SWhlU 10 -JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

SAMPLE I.D.: PAI- Q-S W-07-00 
LOCATION: PAI-lo-SW-07 

PAI-lO-SW-Q8-00-D 
PAI-lo-SW-Q8 

PAI-10SW-QQ-W 
PAI-lo-SW-09 

PAI- O-SW;1 O-00 
PAI-lo-SW-10 

PAI-l&SW-11-06 
PAI-lo-SW-1 1 

BlS(2-CHLOROETHYL)E-’ ‘- I HtR 

BIS 2-ETHYLHEXYL PHI nmt ‘““‘ATE 
BUT~L BE~ww rnlnnwlc “UTUAI AITC 

CARBA;“’ 
CHr”“’ nr 

-- - DI-N-BUTYL PHTHAI ‘ATE 
DI-N-OCTYL PHTHAI LATE 

nrnr.,~ m 
DIBENZOFURAN 
DIETHYL PHTHALATC 
DIMETHYL PHTHP 
FLUORANTHEN 
FLUORF 

r.*- “.s i -- i v.. i YY YV 1 ..” 
UATE 5u 5u 5u 5u 5u 5u 

E 5u 5u 5u 5u 5u 5u 
ZNE 5u 5u 5u 5u 5U 5u 

1 HEXACHLOROBENZENE 5u 5U 5u 5u 5u 5u 

3,3’-DICHLOROBENZIDINE 10 u 5u 5u 5u - - 
3-NITROANILINE 5u 5u 5U 5u 5u I 
4,6-DINITRO-2-METHYLPHENOL 10 u 10 u 10 u 10 u 10 u 10 u 
4-BROMOPHENYL PHENYL ETHI ER 5U 5lJ 5u 5.u 5U 5u 
4-CHLORO-3-METHYLPHENOL 5u 5u 5u 5U 5u 5 u ?: 

4CHLOROANILIN E 5U 5U 5U 5u 5u 5u y. 

4-CHLOROPHENYL PHEN YL ETHER 6U 5lJ 5lJ 5 II 5 II 511 “: 
CMETHYLPHENOL 5u 5u 5u 5u 5u 5u -2 
4.NITROANILINE 5U 5u 5u 5u 5u 5U is- “2 
4.NITROPHENOL 10 u 10 u 10 u 10 u 10 u IOU P’,. 

ACENAPHTHEN IE 5U 5U 5u 5u 5u 5u .+: 

ACENA SPHTHYLENE 5U 5U 5u 5u 5u 5u L? 
ANlLlNt c ‘^ 

ANTHRi SCENE 
5u 
5u 5u 5u 5u 5u 5 u :I. 

BENZO(A)ANTHFlACENE 5u 5u 5u 5u 5u I 5u ” 
BENZO(A)PYRENE 5u 5u 5u 5u 5 LJ 5 II 
BENZO(B)FLUORANTHENE 5u 5u 5U 5u 
BENZO(G,H,I)PERYLENE 5u 5u 5U 5u 5; I ii 
BENZO(K)FLUORANTHEN’= L 

E II 

iii 

c II 

;;; 

E II 

XJ 

E t, 

xi 

c IL 

;;; ,. 

c II 

BIS P-CHLOROETHOXY M.: I ‘=THANE z;; 

I 

5u 5u 5u 5u 5u 5U 
5u 18 5u 5u 1 J 5u 
1 J 5u 5u 5u 5u 1 J 
5u 5U 5u 5u 5u 5u 
5u 5u 5u 5u 5u 5u 
5U 5u 5u 5u 5u 5u 
5u I 5u 5u 5u 5u 5u 
5u I 5u 5u I 5u 5u 5u 

I 5u I 5u I 5u I 5u I 5u I 5u 
* II r; II 5 II * II c II c II 
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SUMMARY OF ANALYTICAL RESULTS 
UNFILTERED SURFACE WATER 

SITE 12ISWMU 10 -JERICHO ISLAND DISPOSAL AREA 
McRD PARRIS ISLAND, SOUTH CAROLINA 

SAMPLE I.D.: PAI-lo-SW47-00 
LOCATION: PAI-lo-SW-07 

PAI-lO-SW-08-00 
PAI-lo-SW-O8 

PAI-lo-SW-O8-00-D 
PAI-lo-SW-08 

PAI-lo-SW-OQ-00 
PAI- O-SW-09 

PAI-lO-SW-10-00 
PAI-lo-SW-10 

PAI-lO-SW-11-00 
PAI-lo-SW-11 

SAMPLE DATE: 7129198 #lllQ8 8llliQ8 8llllQ8 8lll/Q8 8/8/Q8 

ANTIMONY 19 U 19 U 19 U 19 U 19 u 19 U 

ARSENIC 5.1 3.4 4.5 u 3.7 2.7 3.6 
BARIUM 22.4 24.4 24.6 26.1 26.7 24.6 

BERYLLIUM 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 
CADMIUM 2u 2u 2u 2u 2u 2u 
CALCIUM 338000 369000 350000 362000 366000 361000 

CHROMIUM 13.2 9.2 16.5 20.2 14.3 18.4 

COBALT 3.3 u 3.3 u 3.3 u 3.3 u 3.3 u 3.3 u 

COPPER 2.9 u 2.6 U 2.6 U 2.6 U 2.6 U 2.6 U 

CYANIDE 20 u 20 u 20 u 20 u 20 u 20 u 
IRON 292 543 478 1790 1320 791 

LEAD 11 u 11 u 12 u 13 u 11 u 11 u 
1050000 1070000 

143 173 158 123 37.1 112 
( MERCURY 0.1 u 0.2 u 0.2 u 0.2 u 0.2 u I-~111 .: 

! NICKEL 4.4 u 4.4 u 44 II 4 POTASSllJM 
RFl7rm-l m7nnn RF 

_.- - -.. - 
.- v 1.4 u I 4.4 u 4.4 u Rz. 

- .--.-... “_. --- I ..“. _..” I wJ3”W ““V I 
I 

385000 389000 mnnnn :T~ 
------ 

SELENIUM I 3.5 u I 
20.6 17.t v ; II I 17.5 u I 17.5 u I IA .J p .- - 

SILVER AR II AR II I A.3 U I 4.3 u I 4.3 u I dRIJ +‘b ..- - 

. .V”“” I ., . EwnQ ,““. 8341 0000 
I 

I 8600000 I 8380000 iy 
40 I, .e 

-.-.-.. 

t SODllJM 
I 

..- - I ..1 I I 

I mi6nnnn I R7innnn I R7r 
---.-... 

1 THALLllJM 
------- I . 

I cl II I U QU QU Q ,, ---: 

. . . -.-... I .-.- I .-.- I . +. 1 15.8 13.4 16.1 U ‘* 
I 4.8 U I 6.7 U I 9.2 U 17.2 U 11.6 U 12.3 U ;- 

-. . -_.--..- -_- IMETERS (uQ/L) 
I 8 6000000 I 6200000 I 6300000 I 6000000 I 5800000 

r III c 111 F III I 

.--. _... 

t VANADIIJM 
-- I 10 " I to 

I 1R a I 15R 1A 

P “..J 

3400 
I 0 “d 

2700 
- -- 

I 3600 I 3500 I 5000 I 
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SUMMARY OF ANALYTICAL RESULTS 
UNFILTERED SURFACE WATER 

SITE 12ISWMU 10 -JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

SAMPLE I.D.: 
LOCATION: 
SAMPLE DATE: 

PAI- O-SW-1 2-00 
PAI-lo-SW-12 

Wl l/Q8 

PAI- O-SW-1 3-00 
PAI-lO-SW-13 

8illlQ8 

PAI- O-SW-1 6-01 
PAI-IO-SW-16 

911 OlQ8 

PAI-lo-SW-174 
PAI-lo-SW-17 

Q/10/98 

PAI-lo-SW-1 8-01 
PAI-lo-SW-18 

Q/l 0198 



SUMMARY OF ANALYTICAL RESULTS 
UNFILTERED SURFACE WATER 

SITE 12BWMU 10 -JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAI-lo-SW-12 PAI-lo-SW-1 3 PAI-lo-SW-17 PAI-lo-SW-18 
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SUMMARY OF ANALYTICAL RESULTS 
UNFILTERED SURFACE WATER 

SITE 12/SWMU 10 -JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

ISAMPLE I.D.: 1 PAl-10-SW-12-06 1 PAl-10-SW-13-00 1 PAI-lo-SW-16-01 1 PAI-lo-SW-17-61 1 PAl-lo-SW-164 1 

I PAI-l&SW-12 I PAI-lo-SW-13 I PAI-lo-SW-16 I PAI-VI-SW-17 I PAI-lo-SW-1 8 I 
I QllllQ0 QllOlQ8 Q/l 0198 -. .._- I Ill1 1198 __ I Q/1 O/98 I I 

5u 5u 5u 5u 5u 
5u 5u 5u 5u 5u 

I 5 II “” I 511 5U - - 5U 5u 

I 
5u I iii I 5u I 5u I 5u 

I 
5 II “” I 

!=a II -- 
I 

5 II - - 5u 5u 
I I r; II ” ” I I !i II “” I I 5 II - - I 5U I 5u 
I c; II I F; II I 5 II I 6U I 5U 

SAMPLE DATE: 
HEXACHLOROL, , , .I .-... ~IITAI-IIFN~ 

HEXACHLOROCYCLOP’=” . . -. JTADIENE 
HEXACHLOROETHAN- IF 

INDENO(l,B,S-CD)PYRENE 
ISOPHORON’ 
N-NITROSO-L. . . , . .w. -II-N-DRAPVI AMINF . - . ..s....m 
N.NITROSODI~UCNVl ALIINF 

NAPHTHALENE 
NITROBENZENE 
PENTACHLOROPHENOL 

PHENANTHRENE 
PHENOL 
PYRENE 

I ----.-- 

PESTlClDESlPCBs (uQA) 
1 4.4’-DDD I 0.1 u I 0.1 I 

“” 
5u 5; 5; 5u 5u 
10 u 10 u 10 u 10 u 1ou 
5u 5u 5u 5u 5u 
5u 5u . 5u 5u 5u 
E. II 5 II !i II 5 II 5u 

0.1 u I J 0.1 u 0.1 u 
4,4’-DDE 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 
4,4’-DDT 0.1 u 0.1 u 0.1 u 0.1 u O..l u 
ALDRIN 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 
ALPHA-BHC 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 
ALPHA-CHLORDANE 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 
AROCLOR-I”‘= I II I II 1 II IU 1u -,“I” . - 

2u ii i; ii 2u 
2 1 u 1u 1u 1u 1 u 
2 1u 1u 1u 1u 1u 
8 1u 1u 1u 1u 1u 
4 1 u 1u 1u 1u 1 iJ 
n i II I II 1 II I II IU . ” I 

. ” 
I 

1.05 u I 0.05 u I oiJ5-U I o.i5- u 
nnr; II 0.05 u 0.05 u 0.05 u I “.“” - 

0.1 u 0.1 u I 0.1 u I 0.1 u 
0.05 u 0.0 I5 u I 

I 
0.05 u I 0.05 u 

3.1 u 0.1 u I C I1 II ni ii I 
n4 II nl Ii I *nIlI I 

JI FAN II 0.1 u I 
.-FAN SULFATE 0.1 u 0.1 u 

0.1 u 0.1 u 
I V.. Y “.. - “.. ” 

0.1 u 0.1 u 
ENDRIN ALDEHYnF -- I I 011 

0.1 u 
u I 0.1 u I 0.1 u 0.1 u 0.1 u 

ENDRIN KFTnMF -.-...I I 0.1 u I 0.1 u I 0.1 u 0.1 u 0.1 u 
‘GAMMA-B1 s.. \.e.. .w, . ..-. &?IIINnANF~ I n.n.5 u -.-- - 0.05 u 0. -.05 u 0.05 u 0.05 u 
GAMMA-WI nRnAN!= I nn5 u I 0.05 u I 0.05 u 0.05 u 0.05 u 
HEPTACHI 0.05 u 
HEPTACHL,. . -. 
METHOXYCV nl 0.5 u 
TOXAPHEV 

, m-s. .I, II .- -.-- - 

LOR 0.05 u 0.05 u 0.05 u 0.05 u 
An =‘OXlDE 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 

.LV, 3 0.5 u 0.5 u 0.5 u 0.5 u 
,..I 5u 5u 5u 5u 5u 
s (UglL) 
il I 1690 I 1020 .I 966 I 1490 I 6560 I 

I 

INORGANIC 
[ ALUMlNUh 

Pay ‘1 f12 
Y i 



SUMMARY OF ANALYTICAL RESULTS 
UNFILTERED SURFACE WATER 

SITE 12ISWMU 10 -JERICHO ISlAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

SAMPLE I.D.: PAI- O-SW-l 2-00 PAI- OSW-13-00 PAI- OSW-1641 PAI-lo-SW-174 PAI-lo-SW-16-01 
LOCATION: PAI-lo-SW-12 PAI-lo-SW-13 PAI-IO-SW-16 PAI-lo-SW-17 PAI-10.SW-16 
SAMPLE DATE: 6illl96 6/l 1196 9110196 9/l O/96 9llOl96 

ANTIMONY 19 u 19 u 19 u 19 u 19 u 
ARSENIC 2.4 2.8 4.5 u 4.5 u 7.9 
BARIUM 25.1 25.1 23.7 24.6 29 
BERYLLIUM 0.2 u 0.2 u 0.4 u 0.6 U 0.8 U 
CADMIUM 2u 2u 2u 2u 2u 
CALCIUM 355000 366000 392000 393000 392000 
CHROMIUM 13.6 18.1 20.2 23.5 22.8 
COBALT 3.3 u 3.3 u 3.7 u 3.3 u 3.3 u 
COPPER 2.6 U 2.6 U 4.7 4.7 6.7 
CYANIDE 20 u 20 u 20 u 20 u 20 u 
IRON 1050 625 584 885 4530 
LEAD 11 u 16 U 11 u 11 u 11 u 

I MAGNESIUM 1050000 1070000 1230000 1230000 1230000 
MANGANESE 30.3 49 17.6 27.3 86.8 

1 MERCURY 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 
d POTASSIUM NICKEL 375000 4.4 u 383000 4.4 u 409000 4.4 u 414000 4.4 u 405000 4.4 u 

SELENIUM 17.5 u 17.5 u. 7u 7u 7u 
SILVER 4.3 u 4.3 u 86 u 88 u 86 u 
SODIUM 8050000 8730000 10100000 10100000 10100000 
THALLIUM 18 U 18 U 18 U 18 U 18 U 
VANADIUM i 14.4 15.9 13.9 13.6 25.9 
ZINC I 14 u 8.1 U 11.9 4.3 u 10.3 

MISCELLANEOUS PARAMETERS (q/L) 
HARDNESS ‘as CaC03 5900000 6100000 6300000 8300000 6300000 
HEXAVALENT CHROMIUM 5 UJ 
TOTAL ORGANIC CARBON 3100 2600 3600 2400 2600 
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SUMMARY OF POSITIVE DETECTIONS 
FILTERED SURFACE WATER 

SITE 12/SWMU 10 -JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

, Dd,m,hCW-n,aneF I PA,-,~-sW~~~-F 1 PAt-~&SW~8~0+-,, 1 PALIn-SW4SlXl-F 1 PAI-lo-SW-10-00-F i PAl-IO-SW-1140-F . . . . .- --- -- -- - 
I 

, ,T~,““.. “. I”. . ..* .- -._ -- --. 
PALllLSW47 I PAI-lo-SW-08 I PAI-IO-SW-08 I PAI-lOSW-99 I PAI-IO-SW-10 I PAI-lo-SW-l 1 1 . . . . _ . - - - 

L”UH I ,“I. I . -. .- -.. -. I 
. . . . _ - . . 

SAMPLE DATE: 7l29l98 8llll98 I 8ll1198 I 8llll98 I 8/1ll98 I 8l8l98 I 
DISSOLVED INORGANICS (II&) 

ARSENIC I 5.5 I 3.5 I 7 I 3.6 I 2.2 I 3.3 I 
BARIUM I 21 241 253 I .248 I 230 I 238 I 
CALCIUM 330001 0 351000 3 i64000 I 365000 355000 362000 
CHROMIUM 16 .4 19.8 10.5 I 13.3 13 8.6 
MAGNESIUM 963000 I 1060000 I 1060000 I 1090000 1060000 1050000 
MANGANESE I 136 I 152 I 

146 I I 26 29.9 119 
POTASSIUM 355000 377000 4 102000 379000 378000 377000 
SODIUM 8640000 8770000 8030000 8840000 8680000 8370000 
THALLIUM 9u 18 U 19 9u 9u 30.1 
VANADIUM 14 14.7 12.8 12.7 11.6 13.8 U 
ZINC 4.1 u 73.3 73.3 84.7 73.7 77.2 
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SUMMARY OF ANALYTICAL RESULTS 
FILTERED SURFACE WATER 

SITE 12/SWMU 10 -JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAI-lo-SW-01 

Pa _, f3 
P c 



SUMMARY OF ANALYTICAL RESULTS 
FILTERED SURFACE WATER 

SITE 12ISWMU 10 -JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND. SOUTH CAROLINA 

ISAMPLE I.D.: 1 PAI-IO-SW-O740-F 1 PAI-lo-SW-O8-00-F 1 PAI-lo-SW-OE-OO-F-D 1 PAI-lO-SW-O9-00-F 1 PAI-lo-SW-10-00-F 1 PAI-IO-SW-11-00-F 1 
ILOCATION I PAI-lo-SW-07 1 PAI-lo-SW-08 I PAI-I O-SW-08 I PAI-IO-SW-09 1 PAI-lo-SW-10 1 PAI-lo-SW-1 1 1 
ISAMPLE DATE: I 7129l98 I 8111198 I Wllt98 I S/11/98 I 8llli98 I 6l6l98 I DISSOLVED INORGANICS haW 

“WI LL ” LL ” 22 u 22 u 3f.f u ZE u 
NY 19 u 19 u 19 u 19 u 19 u 19 u 
2 . 5.5 3.5 7 3.6 2.2 3.3 

21 241 253 248 230 238 
’ “‘M 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 

2u 2u 2u 2u 2u 2u 
0 351000 364000 365000 355000 RR3nnrl 

-.- - -.- - 
9.2 u 22 u 8U 8U 79.6 U 71.4 u 
11 u 12 u 15 u 14 u 11 u 11 u 

1080000 1060000 1090000 1080000 1050000 
I 136 152 146 126 29.9 119 

0.1 u 0.2 u 0.2 u 0.2 u 0.2 u O.lU . . . . . 

377000 
- . . . . . . - 

i5000 
I I 402000 I 379000 I 378000 377000 i- 

I I QE II 17E II. 

SODIUM 8030000 
.._ - ..- - ..- - _/ 

I 8640000 I 8770000 I I m4nnon -- .____ I mwmn ------- I m7mnn 

THALLIUM I 
I --* -.,.,- 

9u I -. 18 U I 19 I 9 u. 1 9u I 30.1 ., 
VANADIUM 14 14.7 12.8 12.7 116 IRA II .-.. . ..- .-.- v 
ZINC I 

I 

4.1 u I 73.3 I 73.3 I 84.7 I 73.7 I 77.2 1 

. 
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SUMMARY OF ANALYTICAL RESULTS 
FILTERED SURFACE WATER 

SITE 12/SWMU 10 -JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAI- O-SW-1 2-00-F 
PAI-lo-SW-1 2 

PAI-lo-SW-13-00-F 
PAI-IO-SW-13 

PAI-lo-SW-16-01-F 
PAI-lo-SW-16 

PAI-lo-SW-17-01-F 
PAI- O-SW-1 7 

PAI-IO-SW-16-01-F 
PAI-lo-SW-16 LOCATK 

SAMPLE DATE: I 6llll66 I 6/11/96 I 9llOl96 I 9/l 0196 I 9/l O/96 I 

I 2.6 U I 2.6 U I 2.6 U I 
11.6 U 8U 8U LIU I LL 

.- . . A- .I 1 .I II I 1, II +, II I . ._. . 
LEAD I 16 U I 13 u I II ” I 

l&OOuoO 

I .I v 

MAGNESIUM 1060000 1060000 1210000 ! I 1220000 ~^ - nr. . I 
MANGANESE 
MERCURY 0.2 u 0.z u “.L ” “.G ” “.L Y 
NICKEL 4.4 u 4.4 u 4.4 u 4.4 u 4.4 u 
POTASSIUM 369000 389000 396000 418000 415000 

.-- . . --c II -n II 7 II 7 II 

I 
23.2 I 45.3 I 13.1 I lU.3 I zu. I 
- _ . ..^ .I .Yn II I nr, II nr, II i 

1 SELENIUM I 17.5 u I 11.3 ” I I ” I , ” I , v 
- . . A,. .I “h ‘I a)P II I RR II I SILVER 4.3 u 4.5 u 00 " 0" " "V " 

SODIUM 8660000 8650000 9850000 9990000 10100000 
THALLIUM 18~U 18U 18 U 18 U 18U 
VANADIUM 10.1 12.2 13.8 15.5 13.9 _ . . ._ 
ZINC 61.4 67.5 4.1 u 4.1 u 4.1 u 

: 

) , 
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SUMMARY OF POSITIVE DETECTlONS 
SEDIMENT 

SITE 12/SWMU 10 -JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

ISAMPLE I.D.: 1 PAI-lo-SD-O%01 1 PAI-lo-SD-OOl-OlA 1 PAI-lo-SD-02-01 1 PAI-lo-SD-O2-01-D 1 PAI-lo-SD-OO2-OlA 1 
/LOCATION: I PAI- O-SD-01 1 PAI-lO-SD-01 1 PAI-lo-SD-02 1 PAI-lo-SD-02 1 PAI- O-SD-g2 1 
SAMPLE DATE: I 7l271’96 I 71271’96 I 7129196 I e _ I 7/29/96 I 

cg) 
UNC I 5J I I 7.7 u I 8.1 u I s..IC 7.2 U 7.7 u 8.1 U 

.F. v,. L . a_. SF I .A. I I -- . . I -. * I 
2-HEXANUNC 
4-METHYL-2-Ftru I ANUNt 

ACETONE 
CARBON DISULFIDE 
TOLUENE 
XYLENES, TOTAL. 

SEMIVOLATILES (@kg) 
ACENAPHTHENI E 
BENZO(A)AN’I .HRACENE 

- BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHEP IE .-. _-- 
BIS(2-ETHYLHEXYL)PljThALA I t 
CHRYSEI NE 
DI-N-OCI ‘YL PHTHALATE 
FLUOFIANTHENI E 
lNDENO(l,2,3-CD)PYREN E 
PENTACHLOROPHENOL / 
PHENANTHREN E 
PYREN IE ------ . - . 

PESTICIIJES~C~S (ugwl 
4,4’-DO IT 
ALPHA-CHLORDANE 
GAMMA-CHLORDAN i 
METHOXYCHLOR 

DIOXINS AND FURANS (w/kg) 
1,2,3,4,6,7,8-HPCDD 
12 3 6 7 I I I I I 8-HXCDD 
1,2,3,7,8,9-HXCDD 
ncnn 

4.4 J 1.1 u 3.4 J 
81 U 30 u 110 u 
2.3 J 2.4 J 2.1 J 
4.3 u 4.6 U 4.9 u 
4.3 u 4.6 U 4.9 u 

520 .U 120 u 510 u 500 u 200 u : 
520 u 12 u 510 u 500 u 20 u 
520 U 12 u 510 u 500 u 20 UJ 
520 U 24 U 510 u 500 u 36U 
,520 U 12 u 510 u 500 u 20 u 

I 
.-- . 
120 J I I 

-.- . . 
510 u I 

.-_ . 
4Y0 J I I 

520 U 12 u 510u 500 u 20 u 
520 U 510 u 500U 
520 U 24 U 510 u 500U 38U 
520 u 12 u 510 u 6OOU 20 u 

I 1000 U ! I 1000 u I 1ooou I I 
I 520 U I 12 u I 510 u I 500 u I 2ou 

520 U 12 u 510 u 5OOU 20 u 

5.2 U 5u 4.9 u 

2.7 2.7 U U 2.8 2.6 U U 2.5 2.5 U U 
I 27 U I I 26 U I 25 U I 1 

-I 

I I I 1 

TOTAL HPCDD I I I I I 
TOTAL TCDD 

INORGANICS (mgkg) 
ALUMINUM 1870 5850 
ANTIMONY 2.7 U 2.8 U 
ARSENIC 0.64 2.4 
BARIUM 3.7 u 7.7 u 
BERYLLIUM 0.11 u 0.31 
CADMIUM 0.28 U 0.3 u 
CALCIUM I 696 600 
CHROMIUM I 3.2 9.9 
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SUMMARY OF POSITIVE DETECTIONS 
SEDIMENT 

SITE 12/SWMU 10 -JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

3 
4 
C 

ILOCATION: I PAI-lo-SD-01 1 PAI-lo-SD-01 1 PAI-lo-SD-02 1 PAI-lO-SD-02 1 PAI-lo-SD-02 

: I 9.2 U I I 18.4 I I I 
CURY 0.02 u 0.03 u 

NICKEL 1.4 1.6 
POTASSIUM 692 1280 
SELENIUM 0.47 u 0.49 u 
SODIUM I i nnnn I I 78 120 
THALLIUM I 0.32 U I I 0.25 U 

_ ,,ANjU,ll 11” A0 15.4 
-.. .^ I -.- I .-. 

I A7 II I I A.1 II I 1 LlNCi I ..a . -.. - I 1 
SIMULTANEOUSLY EXTRACTED METALS (umolg) 

CADMWV I nnnnn II I I 0.0003 u I I 
PnODCD 0.002 u 

III I I V.“. - 

,Lb I 0.001 u I 
0.12 u I I I 

ATll CC CI II tZl’)E (“m&g) 

-ILIE I 2.6 U I I 1.2 u I I 1 
I-.*.--C- S 

/kg 
I 7.3 7.9 7.9 

, , dTAL ORGANIC CARBON % 0.95 0.97 1.2 
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SUMMARY Oi POiiTlVE DETECTIONS 
SEDIMENT 

SITE 12/SWMU 10 -JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

SAMPLE I.D.: PAI-lO-SD-O02-OlA-D 
LOCATION: PAI- O-SD-02 

PAI-lo-SD-03-01 
PAI-lo-SD-03 

PAI- O-SD-OO3-01 A 
PAI-lo-SD-03 

PAI-lo-SD-04-01 
PAI-lO-SD-04 

PAI- O-SD-604-01 A 
PAI-lO-SD-04 

I I 7l29l96 I 7129l96 I 7129196 I 7/27/96 I 7127i98 I 

DIU ” IU ” 
670 U IO u 
670 U 4J 
670 U 560 U 
4oc ” ..I I 

iY.z J 
;u, 401 6.4 U 

401 3U 2.3 J 

200 u 460 U I 96U I 600 U I 100 u :, 
20 u 460 U 9.6 U 600 U 10 u 
28 J 46f 3U 9.6 U 600 U 10 u 
39 u 460 U 

! 
19 u 

! ! I 
600 U 20 u 

20 u 460 U 9.6 U 600 U IO u 
76 J 600 U 

20 u 460 U 9.6 U 600 U 10 u 
460 U 600 U 

39 u 460 U 19 u 600 U 20 u 
20 u 460 U 9.6 U I 600 u in 11 

930 u .-.. - 
20 u 460 U 9.6 U I 800 U I IO u 
20 u 460 U 9.6 U 600 U 10 u 

4.6 U I I 5.9 u I I 

2.4 U I I I I 
24 U -- - 1 

SAMPLE DATE: 
VOLATILES (unkai 

P-BUTANONE 
P-HEXANONE 
4-METHYL-P-PENTANONE 
ACETONE 
CARBON DISULFIDE 
TOLUENE 
XYLENES, TOTAL 

SEMIVOLATILES (@kg) 
ACENAPHTHENE 
BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BIS(2-ETHYLHEXYL)PHTHALATE 
CHRYSENE 
DI-N-OCTYL PHTHALATE 
FLUORANTHENE 
INDENO(l,S,B-CD)PYRENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
PYRENE 

PESTICIDES/PC& (uglkg) 
4,4’-DDT 
ALPHA-CHLORDANE 
GAMMA-CHLORDANE 
METHOXYCHLOR 

DIOXINS AND FURANS (ngkg) 
1,2,3,4,6,7,8-HPCDD 
1,2,3,6,7,8-HXCDD 
12 9 8 3 1 7 I 8 I 9-HXCDD 
OCDD 
OCDF 
TOTAL HPCDD 
TOTAL TCDD 

INORGANICS (mgkg) 
ALUM 
ANTIMONY I I 2.3 U I I 3u I 
ARSENIC 035 9A I 

BAP” 
RF1 

. ..- ..-- L.7 
.,JM I 5.4 u 5.7 u 
3YLLIUM 0.28 0.21 u 

0.25 U 0.32 U 
--. 
CADMIUM 
CALCIUM I 448 I I 468 I 
CHROMIUM 7.1 6.3 I 
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SUMMARY OF POSITIVE DETECTIONS 
SEDIMENT 

SITE 12fSWMU 10 -JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

SAMPLE I.D.: PAI-lO-SD-O02-91A-D PAI-lO-SD-03-01 PAI-lO-SD-OO3-OlA PAI-lo-SD-04-01 PAI-1O-SD-OO4-01A 

LOCATION: PAI- O-SD-02 PAI-lO-SD-03 PAI-lo-SD-03 PAI-lo-SD-04 PA14 O-SD-04 
SAMPLE DATE: 7/29/98 7/29198 7t29f98 7127198 7127f88 

COBALT 0.98 U 1.5 u 
COPPER 1.4 u 1.7 u 
IRON 4630 4650 
LEAD 3.6 4.3 
MAGNESIUM 1570 1490 
MANGANESE 17.5 24.1 
MERCURY 0.02 u 0.06 
NICKEL 2.1 1.8 
POTASSIUM 796 777 
SELENIUM 0.1 0.6 U 
SODIUM 6150 6840 
THALLIUM 0.21 u 0.31 u 
VANADIUM 10.9 10.8 
ZINC 8.1 u 8.1U 

n SIMULTANEOUSLY EXTRACTED METALS (ut’Id$l) 
I CADMIUM 0.0002 u 0.0003 u 

COPPER 0.002 u 0.003 u 
LEAD 0.005 0.006 
MERCURY 0.07 u 0.09 u 
NICKEL 0.002 0.001 u 
ZINC 0.17 u 0.21 u 

ACID VOLATILES SULFIDE (umolg) 
[ ACID VOLATILE SULFIDE I I 1.2 u I I I.8 u I 1 
MISCEALLANEOUS PARAMETERS 

HEXAVALENT CHROMIUM mg/kg 
PH 7.7 7.5 
TOTAL ORGANIC CARBON % 0.67 0.86 
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SUMMARY OF POSl?lVE DETECTIONS 
SEDIMENT 

SITE 12/SWMU 10 -JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, S’OUTH CAROLINA 

SAMPLE I.D.: PAI-lO-SD-05-01 PAI- 0-SD-OO5-01 A PAI-lO-SD-08-01 PAI- 0-SD-OO8-01 A PAI-lo-SD-07-01 PAI-lo-SD-OO7QlA 
LOCATION: PAI- O-SD-05 PAI-lo-SD-05 PAI- O-SD-06 PAI-lO-SD-08 PAI-lo-SD47 PAI- O-SD-07 

SAMPLE DATE: 7/27/98 7/27/98 7/27/98 7/27/98 7/2719a 7/27/98 

VOLATILES (uglkg) 
P-BUTANONE 7.3 u 7.1 u 20 

P-HEXANONE 7.3 u 7.1 u 8.3 U 

4-METHYL-2-PENTANONE 7.3 u 53.7 J 9.2 

ACETONE 420 U 590 u 810 U 

CARBON DISULFIDE 3.3 J 1.9 J 7.5 

TOLUENE 5 4.7 3J 

XYLENES, TOTAL 2.2 J 1.8 J 5u 
SEMIVOLATILES (ug/kg) 

ACENAPHTHENE 500 u 97 u 460 U 93 u 530 u ,100 u 

BENZO(A)ANTHRACENE 500 u 9.7 u 460 U 9.3 u 530 IJ. IO u 

? BENZO(A)PYRENE BENZO(B)FLUORANTHENE 500 500 u u 9.7 19 u u 460 460 U U 9.3 18 U u 530 530 u u 20 11 u 

BENZO(K)FLUORANTHENE 500 u 9.7 u 460 U 9.3 u 530 u 10 u 

BlS(2-ETHYLHEXYL)PHTHALATE 45 J 47 J 440 J - CHRYSENE 500U 9.7 u 460 U 9.3 u 530 u 10 IJ : ;; 

DI-N-OCTYL PHTHALATE 6OOU 63 J 530 u .*. .1 

FLUORANTHENE 500 u 19 u 460 U ia u 530 u 20 u ;t 

INDENO(1,2,3-CD)PYRENE 500 u- 9.7 u 460 U 9:3 u 530 u IOU : ,? 

PENTACHLOROPHENOL 1000 u 910 u 1100 u ;; 

PHENANTHRENE 36J 9.7 u 460 U 9.3 u 
::. 

530 u 1ou ,- > 

PYRENE 32 J 9.7 u 460 U 9.3 u 530 u 10 u . . 
PESTICIDES/PCBs (@kg) 

4.4’-DDT 4.9 u 4.5 u 5.2 U .i 

ALPHA-CHLORDANE 2.5 U 2.3 U 2.7 U 

GAMMA-CHLORDANE 2.5 U 2.3 U 2.7 U 

METHOXYCHLOR 25 U 23 U 27 U 
DIOXINS AND FURANS (nglkg) 

1,2,3,4,6,7,&HPCDD 
123678-HXCDD I , I I , 
1,2,3,7,8,9-HXCDD 
OCDD . 
OCDF 
TOTAL HPCDD 
TOTAL TCDD 

INORGANICS (mg/kg) 
ALUMINUM 3960 3540 3770 

ANTIMONY 2.7 U 2.4 U 2.7 U 

ARSENIC 2.1 1.7 4.9 

BARIUM 5.7 u 6.7 U 5.3 u 

BERYLLIUM 0.24 0.21 0.23 U . 

CADMIUM 0.28 U 0.25 U 0.28 u 

CALCIUM 474 338 521 

CHROMIUM 7.1 6 7.2 _ 
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SUMMARY OF POSITIVE DETECTIONS 
SEDIMENT 

SITE 12/SWMU 10 -JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

SAMPLE I.D.: PAI-lO-SD-054 PAI-lo-SD-OO5-OlA PAI-lo-SD-084 PAI-lo-SD-OO&OlA PAI-lo-SD-07431 PAI- O-SD-00741 A 

LOCATION: PAI-lo-SD-05 PAI-lo-SD-05 PAI-lO-SD-08 PAI-lO-SD-06 PAI-lO-SD-07. PAI-lo-SD-07 

SAMPLE DATE: 7l27198 7127198 7127198 7/27&a 7i27/98 7l27l98 
COBALT 1.1 u 1.2 u 1.4 u 
COPPER 2u 1.7 u 2.3 U 

IRON 4780 3860 5130 
LEAD 5.4 4.3 4.5 
MAGNESIUM 1480 1130 1610 
MANGANESE 26.2 22.1 25.7 
MERCURY 0.02 u 0.02 u 0.07 
NICKEL I.9 1.3 1.8 
POTASSIUM 859 664 882 
SELENIUM 0.46 u 0.44 u 0.53 u 
SODIUM 5400 3920 6400 
THALLIUM 0.25 U 0.24 U 0.32 U 
VANADIUM ii.8 9.6 11.9 
ZINC 9.7 8.1 u 9.9 u 

SIMULTANEOUSLY EXTRACTED METALS (umolg) 
n CADMIUM 0.0002 u 0.0002 u 0.0003 u r 
t COPPER 0.002 u 0.002 u 0.002 u 

2 LEAD MERCURY 0.07 0.006 u 0.07 0.008 u 0.08 0.007 U 
NICKEL 0.001 u 0.003 0.061 u 
ZINC 0.15 u 0.11 u 0.2 u 

ACID VOLATILES SULFIDE (umoig) 
1 ACID VOLATILE SULFIDE I 1.2 u I I 2u I I 2.3 U I I 
MISCEALLANEOUS PARAMETERS 

HEXAVALENT CHROMIUM W/k9 
PH 7.2 7.6 7.1 
TOTAL ORGANIC CARBON % 1.1 0.72 0.96 
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SUMMARY OF POSITIVE DETECTIONS 
SEDIMENT 

SITE 12/SWMU 10 -JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

ISAMPLE I.D.: 1 PAI-lO-SD-O&01 1 PAI-lo-SDM)8-OlA 1 PAI-lo-SD-09-01 1 PAI-lo-SD-009-OlA 1 PAI-lo-SD-lO-Ol 1 PAI-lO-SD-OlO-OlA 1 
ILOCATION: 1 PAI-lO-SD-08 i PAI-lo-SD-08 1 PAI-lo-SD-09 1 PAI-lo-SD-09 1 PAI-lO-SD-10 1 PAI-lO-SD-10 1 
SAMPLE DATE: I 8/l 0198 I 8llOf98 I 8/l 0198 I 8/l 0198 I 8/l 0198 I 8/l 0198 I 
VOLATILES (&kg) 

2-BUTANONE I 74 u I I 26 U I I 7.9 u I 
2-HEXANONE 74 u 26 U 7.9 u I 
4-METHYL-2-PENTANt 3NE 74 u 26 U 7.9 u 
ACETONE 390 68 44 
CARBON DISULFIDE : 31 J 12 J 2.2 J 
TOLUENI E 23 J 16 U 4.3 J 
XYLENES. TOTAL I ~~ 44 u I I 16 U I I 4.7 u I I 

SEMIVOLATILE! 3 (us/kg) 
ACENAPHTHEI., "E 

I 2600 U I 270 U I 1100 u I 220 u I 480 u I ~110 u 
~~~~ 

I 
BENZO(A)ANTHRACENE 2600 

U I 27 U I 1100 u I 22 u I 480 U I 11 u BENZO(A)PYRENE 2600 U 38 1100 u 29 J 480 U 11 u 

I I I I I 
I 

BENZO(B)FLUORANTHENE 2600 U 120 1100 u 42 U 480 U 21 u 
BENZO(K)FLUORANTHENE I 2600 U 1 

1 
27 U I 1100 u I 22 u I 480 u I 11 u 1 

BIS(2-ETHYLHEXYL)PHTHALATE 1 2600 
CHRYSENr nnnn 

U 1100 u 480 U 
U 27 U 1100 u 22 u 480 U 11u 
U 1100 u 480 u 
U 52 U 1100 u 42 U 480 u 21u i 

‘YRENE I I 27 U I I 22 u I I 11 u I 

_ . . _ - 
DI-N-OCTL,, ,m,,w-,-mL 
FLUORANTHENE 
INDENO(l,2.3-CD)P 
PENTAGHLOROPHENOL 
PHENANTHRENE 
PYRENE 

I L”“” 
I 2600 

5100 U 2200 u 970 u 
2600 U 27 U 1100 u 22 u 480 u 11 u “: 
2600 IU 27 U 1100 u 22 u 460 u 11 u ‘. 

I 25 u I I 11 u I I 4.8 u I 11 it 57 II I ~ 2.5’ U 

I 13 u I-- ~~~ ~~~ I 5.7-u I - ~~- ~~~ 2.5 U 
130 u 57 u I 25 U 

5 (nglkg) 
I I I I I I 1 

DIOXINS AND FURAN! 
1,2,3,4,6,7&HPCDD 
12 3 8 7 8-HXCDD 9 I I I I 
1,2,3,7,&g-HXCDD 
OCDD 
OCDF 
TOTAL HPCDD 

. TOTAL TCDD 
INORGANICS (mgkg) 

ALUMINUM 
ANTIMOI 

I 

I 
I 52700 ! ! 26500 ! ! 4480 ! I 

UY 13.2 U 6.8 I 2.6 U 
ARSENIC la.5 8.3 2.8 
BARIUM 62.9 28.8 6.7 
BERYLLIUM 2 1.1 0.23 
CADMIUM 1.4 u 0.56 U 0.27 U 
CALCIUM 4900 2220 494 
CHROMIUM 75 I 35.5 8.1 
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SUMMARY OF POSITIVE DETECTIONS 
SEDIMENT 

SITE 12ISWMU 10 -JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

SAMPLE I.D.: PAI-lo-SD-08431 
LOCATION: PAI-lO-SD-08 

PAI-lo-SD-OO&OlA 
PAI- O-SD-08 

PAI- O-SD-09-01 
PAI- O-SD-09 

PAI- O-SD-OO9-01 A 
PAI-lo-SD-09 

PAI- O-SD-1 O-01 
PAI-lO-SD-10 

PAI-lO-SD-01 O-OlA 
PAI- O-SD-1 0 

r;\ 
“6 

SAMPLE DATE: 

COBALT 
COPPE iR 
IRON 
LEAL > 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 

I 80 Of98 I at10198 I at10198 I 8llOl98 I WlO198 I mom8 
8.5 5 1.1 - I I 

1 18.2 ! ! 10.1 2.1 J 
I 43100 I I 233C ---JO 6230 .- ._- 
I 38.7 --.. I I 16.8 5.6 

15100 694’ 0 1620 
210 116 P-4 I 

0.28 U O:l4- 
19.6 
9090 3930 ! 

IO.5 I I 1.8 I 
RFIR I I “..” 

bl I 2.5 U I ! 1.1 u ! I 0.46 U I 
R5mn I 

SELENIUI 
SODIUM - 60800 24700 
THALLIUM 1.3 u 0.56 u I 0.24 U I 
VANADIUM , - 112 47.9 11.9 
-,..a- I 78.3 I I 40.4 I I 8.5 I I 1 LINb 

SIMULTANEOUSLY EXTRACTED METALS (umo/g) 
’ CADMIUM 

COPPER 
LEAD 
MERCURY 
NICKEL 
ZINC 

ACID VOLATILES SULFIDE (urnoh) 
1 ACID VOLATILE SULFIDE 
MISCEALLANEOUS PARAMETERS 

[ HEXAVALENT CHROMIUft 

, 

PH 
TOTAL ORGANIC CAR60 

I 46 I I 10 I I 2u I I 
i 

A mglkg 6U 2u 
7.5 7.4 7.4 

N % 4.7 4 0.8 L 

PW ‘xof 16 
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SUMMARY OF POSITIVE DETECTIONS 
SEDIMENT 

SITE 12ISWMlJ 10 -JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 
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SUMMARY OF POSITIVE DETECTIONS 
SEDIMENT 

SITE 12/SWMU 10 -JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

I PAI-In-SD-11-01 I PAI-lO-SD-Oll-OlA I PAI-lo-SD-1241 1 PAI-IO-SD-012-0lA PAI- O-SD-1 3-01 PAI-lO-SD-Ol3-OlA 

I 
. . _. - -- . . - . ._.. __ _- ..~ 

PALl&SD-11 PAI-lo-SD-1 2 PAI-lO-SD-13 PAI- O-SD-l 3 .__..- -- . . I PAI- O-SD-l 1 I 
I 

PAI- O-SD-l 2 I 
8flOl88 8/lO/!I8 8/1O/S8 8/10/38 8/10/98 8/l O/88 

I 4 I 11 1.2 
2.4 I 

3;;0 
I I -. . 

I I 4800 4890 
_- I l-n CR 

LEAD 8.6 3.L I “.V 
MAGNESIUM 1710 1730 2070 1 

MANGANESE 13.3 22.1 22.8 
MERCURY 0.06 0.06 u 0.06 U 

1.3 2 I 
I 
I 

.-.A NICKEL 3 2.4 I 

POTASSIUM 845 9L-. 94 1130 I I 
SELENIUM 0.1 u 0.52 U 0.12 u 
SODIUM 8480 7310 9200 
THALLIUM 0.27 U 0.27 U 0.3 u 
VANADIUM 10.8 11.4 13 

ZINC 9.6 9.1 10.3 
SIMULTANEOUSLY EXTRACTED METALS (umolg) 

CADMIUM 
COPPER 
LEAD 
MERCURY 
NICKEL 
ZINC 

ACID VOLATILES SULFIDE (umdg) 
1 ACID VOLATILE SULFIDE I 3u I I 2u I I 

4.2 U I I 

MISCEALLANEOUS PARAMETERS 
HEXAVALENT CHROMIUM mgika 4u 
PH 6.7 7.3 7.6 
TOTAL ORGANIC CARBON % 1.1 1 1.1 

lerum e I n . 

L”“ll I ,“I.. 
SAMPLE DATE: 

COBALT 
COPPER 
IRON 

,1) 

Par’ ‘9 of 16 
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SUMMARY OF POSITIVE DETECTIONS 
SEDIMENT 

SITE 12iSWMU 10 -JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

SAMPLE I.D.: PAI-lO-SD-14-01 
LOCATION: PAI-IO-SD-14 

PAI- O-SD-l 4-02 
PAI- O-SD-1 4 

PAI-lO-SD-Ol4-OlA 
PAI- O-SD-1 4 

PAI-lO-SD-01&02A 
PAI- O-SD-1 4 

PAI- O-SD-1 S-01 
PAI-lO-SD-15 

PAI-lO-SD-Ol5-01A 
PAI-10-SD-15 

ISAMPLE DATE: I 8/l 0198 I 8ll3I88 I 8/l O/88 I WlOl88 I 8/10/88 I 80 0198 
VOLATILES kahm’ 

I 
qpy”y, 

IE 23 U 11 u 11 u 
IE 23 U 11 u 4.4 J 

‘ANONE 33 Ll II II 5r; .I 
- _._.__ _..-..- 
4-METHYL-P-PENT. _. _ .- 

ACETONE -i3- ii 6 

.c.” ” 

70 CARBON DISULFIDE 14 u 4.4 J 6.4 I 
TOLlJENE 14 u 6.4 U 2.9 J 1 

Pl-iTCIAI 

----. 
XYLENES, TOTAL 

SEMIVOLATILES halka1 
ACENAPHTHENL 
BENZO(A)ANTHW°CL IE 
BENZO(A)PYRENt 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORAN THENE 
BlS(2-ETHYLHEXYL)PHTHP 
CHRYSENE 
DI-N-OCTYL . . . . . ., ._ 
FLUORANTHENE 
INDEN0(1,2,3-CD)PI’--“- 
PENTACHLOROPHE. ._ IL 
PHENANl ‘HRENE 
PYRENI E 

PESTlCIDESlPCBs (uglkg) 

ALPHA-CHLORDANE 
GAMMA-CHLORDAN 
METHOXYCHLOR 

DIOXINS AND FURANS (ngkg) 
1,2,3,4,6.7,8-HPCDD 
12 3 6 7 6-HXCDD , 9 , 9 , 
1.2,3,7,8,9-HXCDD 
OCDD 
OCDF 
TOTAL HPCDD 
TOTAL TCDD 

INORGANICS (mmg‘ v 
ALUMINU” IM 
ANTIMC )NY 
ARSENI IC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 

I 880 U I 580 U I 16 U I 16 U I 570 u 13 u ,‘.. 
E7fl u _,.. 

16 ;; 
I 3,” u 25 U 

fHtNt I I 580 u I 26 I 13th, *. 
:Nf ‘nr) u 

U 13u. 
U 13u 

1 4,4’-DDT 8.7 U 66 I 
E 4.5 4.5 

u 
u 12 14 I 

I 14 u I 6.4 U I I I 6.3 ti I 1 

I 00” ” I JO” ” I I”” ” I IO” u I 3/u u I .1au u 
I 880 u I 580 U I 16 U I 16 U 570 u . . I. I 

I 00” ” I 30” ” I I I JIU u I 1s u 
680 u I I .3h I 3ru 1 1 580 U 570 u 25- u I 

I 680 u I 580 U I 16U 1 16 U I 570 u I 13-u- I 

--- . . --_ . . .- 5701 

IS” 
I 860 u I 580 u I 31 u ! 31 ” 1 c-.,. 

--_ . 

1800 U 180 J I 1 .“. 
880 u 580 U 16 U 16 U I 570 
880 u 580 U 16 U 16 U 570 

5.7 u 
I 2.9 u 

2.9 u 
I 45 u I 680 I I I 29 u 

17700 8210 6460 . 

4.7 u 3.3 u 2.8 U 
11.9 6.6 3.2 
32.2 15.6 I I I 8.7 I 
0.72 0.3lj 0.27 
0.84 0.00 

1 

2680 957 I ! ! 619 I 1 
1 CHROMIUM I 32.7 I 23.3 I I I 10.1 I I 
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SUMMARY OF POSITIVE DETECTIONS 
SEDIMENT 

SITE 121sWMU 10 -JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

’ SAMPLE I.D.: PAI- O-SD-1 4-01 PAI-lO-SD-14-02 PAI- O-SD-01 4-01 A PAI-lO-SD-Ol4-02A PAI-XI-SD-1501 PAI- 0-SD-015-01 A 
LOCATION: PAI-lo-SD-14 PAI- O-SD-l 4 PAI- O-SD-l 4 PAI- O-SD-1 4 PAI-lO-SD-15 PAI- O-SD-1 5 
SAMPLE DATE: W10198 8l13B8 8/l 0198 8/l 0198 SflO198 8llw98 

COBALT 3.7 10.3 0.92 
COPPER 113 0.03 5.2 
IRON 25200 28800 6400 
LEAD 203 49.7 12.8 
MAGNESIUM 5100 2350 2030 
MANGANESE 84 81.6 25.9 
MERCURY 0.35 0.1 0.11 
NICKEL 12.7 1060 3 
POTASSIUM 2770 1210 1180 
SELENIUM 1.9 u 0.6 U 0.57 u 
SODIUM 16600 9440 8190 
THALLIUM 0.48 u 0.36 0.29 u 
VANADIUM 44.9 22.8 14.1 
ZINC 197 98.7 17.9 

SIMULTANEOUSLY EXTRACTED METALS (umolg) 
CADMIUM 
COPPER 
LEAD 
MERCURY 
NICKEL 
ZINC 

ACID VOLATILES SULFIDE (umalg) 
1 ACID VOLATILE SULFIDE I 8 I 2u I I I 4u I I 
MISCEALLANEOUS PARAMETERS \ 

HEXAVALENT CHROMIUM ma/kg 
PH 7.2 7.8 7.3 
TOTAL ORGANIC CARBON % 3.8 1.3 1.6 

PW ‘3 of 16 
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SUMMARY OF POSITIVE DETECTIONS 
SEDIMENT 

SITE k/SWMU 10 -JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

SAMPLE I.D.: PAI- O-SD-1 6-61 PAI-lo-SD-Ol6-OlA PAI- O-SD-l 6A-02 
LOCATION: 

PAI-lo-SD-17-01 PAI-lo-SD-017-01A PAI-lO-SD-16-01 
PAI-lo-SD-16 PAI- O-SD-l 6 PAI-lo-SD-16 PAI- O-SD-1 7 

SAMPLE DATE: 
PAI-lo-SD-17 PAI- O-SD-1 8 

9/9/86 80 O/96 1 o/6/99 - - 9/9/96 
VOLATILES (ugkg) 

9/9/!38 

2-BUTANONE 16 U P-HEXANONE 36 21 16 U u 

4-METHYL-2-PENTANONE 
31 u 21 u 

15 J ACETONE 35 18 
.52 

U J 
110 u 

CARBON DISULFIDE 
56 U 

IO u 75 TOLUENE 13 u 
4J 6J 

XYLENES, TOTAL 
13 u 

10 u 16 U SEMIVOLATILES (@kg) , 13 u 

ACENAPHTHENE 610 U 170 u 1200 u 
BENZO(A)ANTHRACENE 

110 u .lOOO u 

BENZO(A)PYRENE 610 U 17 u 1200 u u- 11 810 U 22 J 1000 u 
BENZO(B)FLUORANTHENE 1200 u 12 810 U 33 u 1000 u 

BENZO(K)FLUORANTHENE 

1200 u 21 u 1000 u 

I\ 810 U 17 u 1200 u 11 u 1000 u 
$J CHRYSENE BlS(2-ETHYLHEXYL)PHTHALATE - 810 810 U U 17 u 1200 150 J u 11 u 1000 62 J 

u 
- Dl-N-OCTYL PHTHALATE 810 U 1200 u 

FLUORANTHENE . 810 U 1000 u 33U 
INDENO(1,2,3-CD)PYRENE 

1200 u 21u i 
810 U 17 u 1ooou PENTACHLOROPHENOL 1200 u 11 u 1000 1600 U u ;’ 

2400 U 
: 

PHENANTHRENE 810 U 17 u 2100 u 
; 

PYRENE 
1200 u 11 u 810 U 17 u 1000 u 

, 1200 u 11u PESTlClDESA’CBs (uglkg) 

4,4’-DDT 8U 12 u 
ALPHA-CHLORDANE 4.1 u 

1ou _ 
6.1 U GAMMA-CHLORDANE 4.1 u 5.3 u 
6.1 U METHOXYCHLOR 41 u 5.3 u 

* 61 U 
DIOXINS AND FURANS (ngkg) 

53 u 

1,2,3,4,6,7.8-HPCDD 41 J 
1,2,3,6,7,8-HXCDD 1.7 J 
1.2,3,7,8.9-HXCDD 4.4 J 
OCDD 350 
OCDF 2.7 J ’ 
TOTAL HPCDD 130 J 
TOTAL TCDD 4J 

INORGANICS (mgkg) 
I 

ALUMINUM 22100 24500 ANTIMONY 9u 21100 
6.3 U ARSENIC 11.6 4.4 u 
12.2 BARIUM 23.7 10.9 
26.1 BERYLLIUM 0.97 24.7 

1 CADMIUM 0.41 u 0.93 
0.67 U CALCIUM 1750 0.47 u 

2220 CHROMIUM 32.7 6110 
33.6 30.8 
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SUMMARY OF POSITIVE DETECTIONS 
SEDIMENT 

SITE 12/SWMU 10 -JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

SAMPLE I.D.: PAI-lo-SD-18-01 PAI-lO-SD-916-01A PAI- O-SD-l 6A-02 PAI- O-SD-1 7-01 PAI-Xl-SD-Ol7-OlA PAI- O-SD-1 8-01 
LOCATION: PAI- O-SD-l 6 PAI-lo-SD-16 PAI- O-SD-l 8 PAI- O-SD-l 7 PAI-lo-SD-17 PAI- O-SD-l 8 

- - SAMPLE DATE: 9/9/98 80 O/96 1 O/6/99 9/9/38 g/9/98 
COBALT 4.1 u 6.2 U 4.4 u 
COPPER 9.5 10.1 9.8 
IRON 19800 20700 19900 
LEAD 18.4 J 22.6 J 16.3 J 
MAGNESIUM 5320 6200 6270 
MANGANESE 128 177 216 
MERCURY 0.07 u 0.1 0.1 
NICKEL. 10.9 u“ 11.8 U 10.4 u 
POTASSIUM 2680 3210 2830 
SELEf’jIUM 0.76 U 1.2 u ) 0.19 u 
SODIUM 13200 20500 17600 
THALLIUM 0.41 0.61 U 0.49 u 
VANADIUM 47 46.8 44.9 
ZINC 45.6 42.2 40.2 

SIMULTANEOUSLY EXTRACTED METALS (urnoh) 
CADMIUM 0.0005 u 0.0008 U 0.0007 
COPPER 0.11 0.007 u 0.04 
LEAD 0.058 0.024 0.047 
MERCURY 0.15 u 0.21 u 0.19 u 
NICKEL 0.019 0.006 0.015 

, ZINC 
0.82 1.02 1.4 

ACID VOLATILES SULFIDE (umdg) 
1 ACID VOLATILE SULFIDE I 7.9 I I I 16 I I 13 I 

MISCEALLANEOUS PARAMETERS 
HEXAVALENT CHROMIUM W/k9 
PH 6.6 7.4 7.6 
TOTAL ORGANIC CARBON % 2.6 3 2.7 
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SUMMARY OF POSITIVE DETECTIONS 
SEDIMENT 

SITE 12/sWMU 10 -JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

SAMPLE I.D.: 
LOCATION: 

ISAMPLE DATE: 
VOLATILES (ugkq) 

P-BUTANONE 
2-HEXANONE 
4-METHYL-P-PENTANONE 
ACETONE 
CARBON DISULFIDE 
TOLUENE 
XYLENES, TOTAL 

SEMIVOLATILES ’ - - 

PAI-10-SD-018-01A 
PAI-lo-SD-1 8 

PAI-l&SD-19-81 
PAI-18-SD-19 

PAI-lo-SD-2041 
PAI-lo-SD-26 

I _ _ I 12/15/99 I 12/15/99 I 

(U~KgJ 
I 

I zu ” I 
DES/PCBs &g/kg) 

.,. -- T 
ALPHA-CHLORDANE 
GAMMA-CHLORDAN- 
METHOXYCHLO- 

DIOXINS AND FURANS (ngntg) 
1,2,3,4,6,7,8-HPCDD 
1,2,3,6,7,6-HXCDD 
1,2,3,7,8,9-HXCDD 
OCDD 
ncnc 

I I 6350 I 13600 
Y 2.5 UJ 5.1 UJ 

1 7.3 J 15.8 J 
0.37. u 0.79 u 

JM 0.27 U 0.t 
BERYLLIUM 
CADMll i5 u 
CALCIUM I I 781 I 1360 
CHROMIUM 12 25 
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SUMMARY OF POSITIVE DETECTIONS 
SEDIMENT 

SITE 12/SWMU 10 -JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

ISAMPLE I.D.: 

ATE: 

UM 
-SE 
f 

PAI- O-SD-01 8-01 A 
PAI- O-SD-1 8 

‘-- 

PAI- O-SD-1 9-01 
PAI-lo-SD-19 

12115l99 
1.5 u 
2.7 U 
9960 
6.9 

2290 J 
63 J 

0.06 U 

PAI-lo-SD-20-01 
PAI-lo-SD-20 

12/15/99 
3.4 u 
10.8 

17000 
21.4 

4050 J 
94 J 

0.11 u 

PH I I I 
TOTAL ORGANIC CARBON % I 
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SUMMARY OF ANALYTICAL RESULTS 
SEDIMENT 

SITE 12fSWMU 10 -JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

SAMPLE I.D.: 
LOCATION: 

)ATE: 
e ,..a& 

PAI-10SD-01-01 
PAI-lO-SD-01 

7/27/96 

PAI-lo-SD-OOl-OlA PAI-lo-SD-02-01 
Pi-1 O-SD-01 PAI-lo-SD-02 

7f27l98 7129t96 

PAI- O-SD-0241 -D 
PAI-lo-SD-02 

m _ 

PAI- O-SD-OO2-01 A 
PAI-lO-SD-02 

7129l98 

4.3 u 4.6 U 4.9 u 
z I rfANE 4.3 u 4.6 U 4.9 u 

:. I nnNE 4.3 u 4.6 U 4.9 u 
‘^NE 4.3 u 4.8 U 4.9 u 

4.3 ” 4.6 U 4.9 .. 
\ 

4.3 AR II AQ --I 
..1 - 7.” v  

4.3 u 4.6 U 4.9 u 
4.3 u 4.6 U 4.9 u 

E 5J 7.7 u 8.1 U 
)NE 7.2 U 7.7 u 8.1 U 
.-P-PENTANONE 4.4 J 77 II r;* I 4-METHYI .., - Y.7 ” 

ACETONE 81 U 3o.u 110 u 
BENZENE 4.3 u 4.6 U ,4.9 u 
BROMODICHLOROMETHANE 4.3 u 4.6 U 4.9 u 
BRQMOFORM A.3 U .AG II AL1 II 
BROMOMETHANE 
CARBON DISULFII 

..- - 7.” ” 

DE 4.3 2.3 u J 4.6 U 4.9 u 
2.4 J 2.1 J 

CARBON TETRACHLORIDE 4.3 u 4.6 U 4.9 u 
Al ,I na-.e”r.l-Dr.lr -^ .* bllL”i-i”l5tlYLtlYt 
CHLORODIBROMOM IETHANE 
CHLORQETHANE 
CHLOROFORM. 
CHLOROMETHAN E 
CIS-1,3-DICHLOROPROPENE 
ETHYLBENT’=“’ . . ..L...i 
METHYLE .NE CHLORIDE 
STYRE iNE 
TETFfA CHLOROETHENE 
TOLUENE 
TRANS.1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
VINYL CHLORIf )E 
XYLENES, , TOTAL -.. -^ , - . 

SEMIVOLAI ILts (Ug/KgJ 
1,2,4=FRICHLOROBENZENI E 
1,2-DICHLOROBENZI ENE 
lb-DICHLOROBENZENE 
1 ,GDICHLOROBENZENE 
1,6DIOXANE I 

2,2’-ox.-.-,. -..--..-. 
2,4,5-TRICHLOROPHENt 
2.4.6-TRICHLOROI 

I 4.Y ” I I dR II _.” - I Aa II 7.” ” I I 
4.3 u 4.6 U 4.9 u I 

4.3 u 4.6 U 4.9 u 
4.3 u 4.6 U 4.9 u 
4.3 u 4.6 U 4.9 u I 

4.3 u 4.6 U 4.9 u 
4.3 u 4.6 U 4.9 u 
5.4 u 7.1 u 7.9 u 
4.3 u 4.6 U 4.9 u 
4.3 u 4.6 U 4.9 u 

I A.3 LJ ..- - I I I Al: II 7.1 ” I I Aa II 7.U ” I 

I 4.3 u I I 4.6 U I 4.9 u 
4.3 u 4.6 U 4.9 u 

I 4.3 u I I 46 U I 4.9 (J 

4.3 u 4.6 U 4.9 u I 1 

I 520 U I I 510 u 500 u ~~ 1 
520 U 510 U 500 u 
520 U 510 u 500 u. 
520 U . 510 u 500 u 

. _ .- 
:YBISH-CHI OROPROPANE) 520 U 510 u 508U 

.-. .3L 520 U 510 u 500 u 
-, _._ ____ -..--..-PHENOL 520 U 510 u 500 u 
2,GDICHLOROPHENOL 520 U 510 u 500 u 
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SUMMARY OF ANALYTICAL RESULTS 
SEDIMENT 

SITE 12/SWMU 10 -JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

SAMPLE I.D.: PAI-lo-SD-O%01 PAI-lo-SD-OOl-OlA PAI-lo-SD-02431 PAI-lo-SD-O2-01-D PAI- O-SD-OO2-01 A 

LOCATION: PAI-lO-SD-01 PAI-lo-SD-01 PAI-lO-SD-02 PAI-lo-SD-02 PAI-lo-SD-02 

SAMPLE DATE: 
7/27/98 7l27l96 7l29l98 _ - 7/29/98 

2,4-DIMETHYLPHENOL 520 U 510 u 500 u 
2,4-DINITROPHENOL 1000 u 1000 u 1000 u 
2,4-DINITROTOLUENE 520 U 510 u 500 u 
2,6-DINITROTOLUENE 520 U 510 u 500 u 

520 U 510 u 500 u 
P-CHLOROPHENOL 520 U 510 u 500 u 
2-METHYLNAPHTHALENE 520 U 510 u 500 u 
P-METHYLPHENOL 520 U 510 u 500 u 
2-NITROANILINE 520 U 510 u 500 u 
P-NITROPHENOL 520 U 510 u 500 u 
3,3’-DICHLOROBENZIDINE 1000 u 1000 u 1000 u 
3-NITROANILINE 520 U 510 u 500 u 
4,6-DINITRO-2-METHYLPHENOL 1000 u ~ 1000 u 1000 u 
I-BROMOPHENYL PHENYL ETHER 520 U 510 u ,500 u 
4.CHLORO-3-METHYLPHENOL 520 U 510 u 500 u 

4-CHLOROANILINE 520 U 
510 u 500 u 
510 u 500 u 

4-CHLOROPHENYL PHENYL ETHER 
520 U 

4-METHYLPHENOL 520 U 510 u 500 u 
6NlTROANILINE 520 U 510 u 500 u 
4-NITROPHENOL 1000 u 1000 u 1000 u 

c- 520 U 120 u 510 u 
500 u 200 u 

ACENAPHTHYLENE 520 U 240 U 510 u 500 u 380 u 

ANILINE ANTHRACENE 520 U 12 u 510 u 500 u 20 u 

BENZIDINE 

BENZO(A)ANTHFiACENE 520 U 12 u 510 u 500 
u 20 u 

BENZO(A)PYRENE 520 U 12 u 510 u 
500 u 20 UJ 

BENZO(B)FLUORANTHENE 520 U 24 U 510 u 
500 u 38U 

38U 
BENZO(G,H,I)PERYLENE 

520 U 24 U 510 u 500 u 
BENZO(K)FLUORANTHENE 520 U 12 u 510 u 500 u 20 u 

BENZOIC ACID 
BlS(2-CHLOROETHOXY)METHANE 520 U 510 u 500U 
BlS(2-CHLOROETHYL)ETHER 520 U 510 u 500 u 
BlS(2-ETHYLHEXYL)PHTHALATE 120 J 510 u 490 J 
BUTYL BENZYL PHTHALATE 520 U 510 u 500 u 
CARBAZOLE 520 U 510 u 500 u 
CHRYSENE 520 U 12 u 510 u 500 u 20 u 
DI-N-BUTYL PHTHALATE 520 U 510 u 500 u 
DI-N-OCTYL PHTHALATE 520 U 510 u 500U 
DlBENZO(A,H)ANTHRACENE 520 U 24 U 510 u 500U 38U 
DIBENZOFURAN 520 U 510 u 500 u 
DIETHYL PHTHALATE 520 U 510 u 500 u 
DIMETHYL PHTHAIATE 520 U 510 u 500 u 
FLUORANTHENE 520 U 24 U 510 u 500 u 38U 

j 
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SUMMARY OF ANALYTICAL RESULTS 
SEDIMENT 

SITE 12/SWMU 10 -JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

SAMPLE I.D.: 
I nCAl’inNr ----...7.” 
SAMPLE DATE: 
DIOXINS AND FURANS (w/kg) 

1234676-HPCDD , I I I I 9 
1 , 2 I 3 I 4 I 6 I 7,8-HPCDF 
1,2,3,4,7,8,9-HPCDF 
1,2,3 4,7&HXCDD 
1,2,3,4,7&HXCDF 
12367&J-HXCDD . I P , * I 
12 3 6 7 8-HXCDF *‘*I’-_ ~~ 
1,2,3,7,8,9-HXCDD 
123789-HXCI I I t * t jF 
1,2.3.7,8-PECDC 1 
12 , I 3 * 7 * 8-PECDF 

.r 
234678.HXCI 1 I I I , 
2,3,4,7,8-PECDF 
2.3.7.8 

PAI- O-SD-01 -01 
PAI- O-SD-01 

PAI-lo-SD-OOl-OlA 
PAI-lO-SD-01 

PAI-lO-SD-0241 
PAI-lO-sDa2 

PAI- O-SD-02-01 -D 
PAI-lO-SD-02 

PAI- OSD-OO2-01 A 
PAI-lO-SD-02 

-TCDD 
m-TCDF 

- -- -- ._.. .- -- .- 

I 7127t90 I 7/27/98 I 7l29l98 - - I 7129l90 I 

4 

D 

~,~, .~ 
ZW.8 . 
OCDD 
OCDF 
TOTAL HPCD 
TOTAL HPCD 
TOTAL HXCD 
TOTAL HXCD 
TOTAL PECD 
TOTAL PECDF 
TOTAL TCDD 
TOTAL TCDF 

INORGANICS (mdks) 
ALUMINUM 1670 5850 
ANTIMONY 2.7 U 2.8 U 
ARSENIC 0.64 2.4 
BARIUM 3.7 u 7.7 u 
BERYLLIUM 0.11 u 0.31 
CADMIUM 0.26 U 0.3 u 
CALCIUM 696 600 

I IUM I 3.2 I I 9.9 I ~ I 1 -. . . .-... 
COBALT 0.92 u 1.4 u 
COPPER 1.3 u 1.5 u 
CYANIDE 0.5 u 0.5 u 
IRON 1420 4600 . 
LEAD 3.1 6.7 
MAGNESIUM 1900 2110 
MANGANESE 9.2 u 18.4 
MERCURY 0.02 u 0.03 u 
NICKEL 1.4 1.6 

b P? of 40 
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SUMMARY OF ANALYTICAL RESULTS 
SEDIMENT 

SITE 12/!ZWMU 10 -JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

ISAMPLE I.D.: 
ILOCATION: 

1 PAl-lO-SD-OO2-OlA-D 1 PAI-lo-SD-0341 1 PAI-lo-SD-OO3-OlA 1 PAI-lO-SD-04-01 1 PAl-IO-SD-OO4-0lA 1 

LSAMPLE DATE: 
VOLATILES @g/kg) 

1 ,l ,I-TRICHLOROETHANE 
1,1,2,2-TETRACHLOROETHANE 
1 ,l ,P-TRICHLOROETHANE 
I,1 -0ICHLOROETHANE 
1 ,I-DICHLOROETHENE 
1,2-DICHLOROETHANE 
1,QDICHLOROETHENE (TOTAL) 
l,P-DICHLOROPROPANE 
2-BUTANONE 
2-HEXANONE 
4-METHYL-2-PENTAb lONE 
ACETONE 
BENZENE 
BROMODICHLOROM 

I PAI-lo-SD-02 I PAI- O-SD-O3 1 PAI-lo-SD-03 1 PAI-lo-SD-04 I PAI-lO-SD-04 1 
I 7129l98 I. 7i29l98 I 7129l98 7/27/98 7/27/98 I 

400 u 6.2 U 
40( )U 6.2 U 
400 u 6.2 U 
400 u 6.2 U 
400 u 6.2 U 
400 u 6.2 ,U 
400 u 6.2 U 
400 u 
679 U k 

I 670 U I I 10 u I ~~ 
I ah 1 U!J-I-- 4J 
I ! 670 U 

I 
! 

469 u I 
! 560 U 
1 6.2 U 

j- ~~ 
I 

I 

ETHANE 400 u 6.2 U 
n . 400 u 6.2 U 

6.2 
.FIbE 

400 u U 
400 u 3.2 J 

CHLORIDE 400 u 6.2 U 
E 400 u 6.2 U 

BROMOFORh 
BROMOMETl-iANE 
CARBON DISUL 
CARBON TETRA 
CHLOROBENZEN 
CHLORODlBROMC%lETHANE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
CIS-1,3-DICHLOROPROPENE 
ETHYLBENZENE 
METHYLENE CHLORIDE 
STYRENE 
TETRACHLOROETHENE 
TOLUENE 
TFlANS-l,&DICHLOROPROPENE 
TRICHLOROETHENE 
VINYL CHLORIDE 

I 400 u I 6.2 U 
400 u 6.2 U 

I An* II I fi? u 
I -v”” ” I I “2 u 

“*.-I I, I c9 II 

f”” ” “.L ” 
400 u 6.8 u 
400 u 6.2 U 
400 u 6.2 U 
400 u 6.4 U 
400 u 6.2 U 
400 u 6.2 U 

____ __.--...-- 
XYLENES, TOTAL I I 400 u I I 2.3 J I I 

SEMIVOLATILES @g/kg) 
1,2,4-TRICHLOROBENZENE 1 I 460 U I I 600 U 

I- 460 u I I 
! I 

l,P-DICHLOROBENZENE I 600 U I 
1,3-DICHLOROBENZENE 460 U 600 U I 

.1,4-DICHLOROBENZENE 460 U 600 U 
1 ,GDIOXANE 
2,2’OXYBIS(1-CHLOROPROPANE) 460 U 600 U 
2,4,5=TRICHLOROPHENOL 460 U 600 U 
2,4,6-TRICHLOROPHENOL 460 U 600 U 

460 U 600 U 

P? ^\of 40 
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SUMMARY OF ANALYTICAL RESULTS 
SEDIMENT 

SITE 12/SWMU 10 -JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

SAMPLE I.D.: PAI-lo-SD-O02-OlA-D 
LOCATION: PAI-lo-SD-02 

PAI-lOiiD-03-01 
.a, I* 

PAI-lo-SD-OO3-OlA PAI-lO-SD-04-01 PAI- O-SD-OO4-01 A 
PAI-IO-SD-03 PAI-lo-SD-03 PAI-lo-SD-04 PAI-Xl-SD-04 

SAMPLE DATE: 
2,CDIMETHYLPHENOL 
2,GDINITROPHENOL 
2,4-DINITROTOLUENE 
2,6-DINITROTOLUENE 
2-CHLORONAPHTHALENE 
P-CHLOROPHENOL 
P-METHYLNAPHTHALENE 
2-METHYLPHENOL 
2-NITROANILINE 
P-NITROPHENOL 
3,3’-DICHLOROBENZIDINE 
3-NITROANILINE 
4,6-DINITRO-2-METHYLPHENOL 
4-BROMOPHENYL PHENYL El -HER 
4-CHLORO-3-METHYLPHENOL 
4-CHLOROANILINE 
4-CHLOROPHENYL PHENYL ETHEF I 
CMETHYLPHENOL 
4-NITROANILINE 

GNITROPHENOL 
ACENAPHTHENE 
ACENAPHTHYLENE 

7129l98 7129l98 7l29l98 7127l98 7l27t98 
460 U 600 U 
930 u 1200 u 
460 u 600 U 
460 U 600 U 
460 U 600 U 
460 U 600 U 
460 U 600 U 
460 U 600 U 
460 U 600 U 
460 U 600 U 
930 u 1200 u 
460 U 600 U 
930 u 1200 u 

I I 460 U I I 800 U I 
460 U 800 U 

I 460 U 600 U 
! 

! 

I 460U 
! 
I 

! 
I 

! I 
600 U I 

460 U 800 U 
460 U I I 600 U I 
930 u 1200 u I 

200 u 460 
390 u 

U I 96U I 600 U I loo u 
I 460 U 190 u 600 U 200 u 

I I I 
I I 

\CENE 20 u I 460 
I 

ty?NTHFiACENE 
I I 

20 u ! 460 
_ .-. .^__ .- I 2 - -. \. 

BENZO(B,. _--_I. 
BENZO(G,H,I)PER’r __. ._ 
BENZO(K)FLU( 3RANTHENE 
BENZOIC ACIC 1 

BlS(2-CHLOROETHOXY)METHANE 
BlS(2-CHLOROETHYL)ETHER 
BlS(2-ETHYLHEXYL)PHTHALATE 
BUTYL BENi 
CARBAZC’ ,- 
CHRYSEI 
DI-N-BUT . - m . . . . .n .I.. w 
DI-N-OCTYL PHTHALAT E 
DlBENZO(A,H)ANTHRACENE 
DIBENZOFURA ,N 
DIETHYL PHTHALP” ,IC 

DIMETHYL PHTlW . . .LATE 
FLUORANTHENE 

IU 9.6 U 600 U 10 u 
!6J 480 U 9.6 U 600 U 10 u 
9u 1 460 U 19 u 600 U 20 u 

. . . .-. .- 
I\FI UCX?ANTHENE I 3 

‘I FNE 39 u I 460 u I 19 u I 600 u I 20 LJ I __ _ -_- - 
I 20 u I 460 U I ii iJ 600 U lo i 

460 U 600 U 
460 U 600 U 
76 J 800 U 

0” ” I I 0”” ” I 
60 U I 9.6 U 600 U 10 u 

I .60 U, I 600 U I 
460 U 600 U 

39 u 460 U 19 u 600 U 20 u 
480 U 600 U 

I 
I 

I 
I 

“rn IU *vu 600 U 
I I A60 U .-- - I I I 6nn II --- - I I 

39 u 460 U I 19 u I 600.U I 20 u 1 

I I I 

dl ! 9.6 U ! 600 U ! 10 u 

iYL PHTHALATE 460 U I I 600 u I 
JLi 4”” II #2nn I I I 

NE 20 u 4 
‘VI tWTUAl ATC A 

.’ 
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SUMMARY OF ANALYTICAL RESULTS 
SEDIMENT 

SITE 12BWMU 10 -JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

SAMPLE I.D.: 
I nPAmnM. 
L”YCl I I”... SAMPLE DATE: 

FLUORENE 
HEXACHLOROBENZENE 
HEXACHLOROBUTADIENE 
HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE 
.lNDENO(l,P,B-CDIPYRENE 
ISOPHORONE 
N-NITROSO-DI-N-PROPYLAMINE 
N-NITROSODIPHENYLAMINE 
NAPHTHALENE 

NITROBENZENE 
PENTACHLOROI PHENOL 

- pHEN/lNTHRFNl .._ . . . . . -.. E 
PHEN( IL 
PYRER- &IF 

DF!ZTIP.IDESlDCEr ha/ka\ 

PAI- O-SD-OO2-01 A-D 
mr,-4n_cn_ne 

PAI-lO-SD-03-01 
Da*-,nAcnAnn 

PAI-lo-SD-OO3-01 A 
PAI.l&SD-01 

PAI- O-SD-04-01 
PdL,"-C"A%4 

PAI-lO-SD-OO4-01A 
DALl&SlWkf .-. .--- -- r-r lVI”-vL . .w-m”~.w.s “” . _ . . .- -- -- r”I-.Y-YI “- 

7/29/98 7129198 7/29/98 7i27t98 7127i98 
39 u 460 U 19 u 600 U 20 u 

460 U 600 u 
460 U 600 U 
460 U 600 U 
460 U 600 U 

20 u 460 U 9.6 U 600 U 10 u 
460 U 600 U 
460 U 600 U 
460 U 600 U 

200 u 460 U 96U 600 U 1oou : 
460 u 6On II --- - 
930 u 1200 u 

20 u 460 U 9.6 U 600 U 10 u 
460 U 600 U 

%-I II 460 u 9.6 U RIMI 11 --- - 10 u -” - 

. --..-.- --.. --- \-~ .-=, 4,4’dDDD 4.8 U 5.9 u 
4,4’-DDE 4.6 U 5.9 u 
4,4’-DDT 4.6 U 5.9 u 
ALDRIN 2.4 U 3u 
ALPHA-BHC 2.4 U 3u 
ALPHA-CHLORDANE 2.6 U 3u 
AROCLOR-1016 46 U 59 u 
AROCLOR-1221 92 u 120 u 
AROCLOR-1232 46 U 59 u 
AROCLOR-1242 46 U 59 u 
AROCLOR-1248 46 U 59 u 
AROCLOR-1254 46 U 59 u 
AROCLOR-1260 46 U 59 u 
.BETA-BHC 2.4 U 3u 
DELTA-BHC 2.4 U 3u 
DIELDRIN 4.6 U 5.9 u 
ENDOSULFAN I 2.4 U 3u 
ENDOSULFAN II 4.6 U 5.9 u 
ENDOSULFAN SULFATE 4.6 U 5.9 u 
ENDRIN 4.6 U 5.9. u 
ENDRIN ALDEHYDE 4.6 U 5.9 u . 
ENDRIN KETONE 4.6 U 5.9 IJ 
GAMMA-BHC (LINDANE) 2.4 U 3u 
GAMMA-CHLORDANE 2.4 U 3u 
HEPTACHLOR 2.4 U 3u 
HEPTACHLOR EPOXIDE 2.4 U 3u 
METHOXYCHLOR 24 U 30U 
TOXAPHENE 240 U 300 u 



SUMMARY OF ANALYTICAL RESULTS 
SEDIMENT 

SITE 12ISWMU 10 -JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

,^ 
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SUMMARY OF ANALYTICAL RESULTS 
SEDIMENT 

SITE 12/SWMU 10 -JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAriOLlNA 

SAMPLE I.D.: 
- - -Al-ION: 

lw c rbAIC. 

I ~)~~+nm~nrnxn,A~-~ I DAl.l&sn43-nl i PAI-lOSD-003-01A 1 PAI-lO-SD-0441 1 PAI-lO-SD-OO4-0lA 
PAI- O-SD-04 

29i98 I 7l27l98 ! 7127l98 

r-r ,“-.2YvYLY n--1 .-. .------- 

PAI-lo-SD-02 PAI-lo-SD-03 PAI- O-SD-03 1 PAI- O-SD-04 1 
7/29/98 7i291’98 71: 

796 777 I 0.1 0.6 U I 
0.53 u 0. 

I 

SAWLIZ wt.. I L. 

POTASSIUM 
SELENIUM 
SILVER 

.88 u I 

SODIUM 
5640 

THALLIUM 
VANADIUM 

10.8 ! 

ZINC I 8.1 U I I 8.1 U I I 

SIMULTANEOUSLY EXTRACTED METALS (umo/g) 
CADMIUM 

0.0002 u 0.0003 u 

COPPER 0.002 u 0.003’ u 

LEAD 
0.005 0.006 

MERCURY 
0.07 u 0.09 u 

NICKEL 
0.002 0.001 u 

ZINC 
0.17 u 0.21 u 

ACID YOLATlLES SULFIDE (umdg) ~~ 

1 ACID VOLATILE SULFIDE I 
MISCEALLANEOUS PARAMETERS 

HEXAVALENT CHROMIUM mgikg I I I I 
PH 7.7 7.5 

TOTAL ORGANIC CARBON % 

I 1.2 u I I 1.8 U I I 

I . 0.67 I I 0.86 I I 

Par- ‘? of 40 



SUMMARY OF ANALYTICAL RESULTS 
SEDIMENT 

SITE 12ISWMU 10 -JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

SAMPLE I.D.: PAI-lo-SD-0501 
LOCATION: PAI- O-SD-05 

PAI-lO-SD-005-OlA 
PAI-lo-SD-05 

PAI-lO-SD-08-01 
PAI-lo-SD-06 

PAI-lo-SD-O06;01A 
PAI- O-SD-08 

PAI-lo-SD-0741 
PAI-lO-SD-87 

PAClo-SD-OO7-OlA 
PAI-lO-SD-07 

SAMPLE DATE: I 7/27/88 I 7/2?/98 I 7127198 I 7127l88 I 7127198 I 71271’88 I 
VOLATILES (ug/kg) 

l,l,l-TRICHLOROETHANE 4.4 u 4.3 u 5u 
1 ,A ,2,2-TETRACHLOROETHANE 4.4 u 4.3 u 5u 
1 ,1,2=TRICHLOROETHANE 4.4 u 4.3 u 5U 
1 ,l -DICHLOROETHANE 4.4 u 4.3 u 5U 
1 ,l -DICHLOROETHENE 4.4 u 4.3 u 5u 
1,2-DICHLOROETHANE 4.4 u 4.3 u 5u 
1 ,P-DICHLOROETHENE (TOTAL) 4.4 u I 4.3 u 5u 
1,PDICHLOROPROPANE - 4.4 u 4.3 u 5u 
2-BUTANC”’ I -,. II a* I 

I--- -- 

2-HEXANCnUe 
4-METHYL-2-PENTANONE 
ACETONE 
BENZENE 
BROMODICHLOROME 
BROMOFORM 
BROMOMETHANE 
CARBON DISULFIDE 
CARBON TETRACHLORI DE 
CHLOROBENZENE 
CHLORODIBROMOME THANE 
CHLOROETHANE 
CHLOROI FORM 
CHLOROMETHAN E 
Cl&1,9DICHLOROPROF ‘ENE 
ETHYLBENZENE 
METHYLENE CHLORIDE 
STYRENE 
TETRACC 

1.3 u I., u u.3 u 
7.3 u 53.7 J 9.2 
420 U 590 u 810 U 
4.4 u 4.3 u 5U 

I 4.4 u I I 4.3 u I I 5u I 
4.4 u 4.3 u 5u 

t 
I 

A.. I 
a.5 J 

1 
I 

I 
I 

A,. 1 
I.Y J 

I 
I 

I 
I 

-c I 
I 

1 

! 4.4 u 4.3 u xl 
! 4.4 u I I 4.3 u 5u 

I 

4.4 u 4.3 u 
! ! ! I 

5u 
4.4 u 4.3 u 5u 
4.4 u 4.3 u 5u 
4.4 u 4.3 u 5u 
4.4 u 4.3 u 5u 

! 4.4 u I I 4.3 u ! ! 5u ! I 
8.2 U 6.4 U 5u 

~LOROETHENE 4.4 4.4 u u 
4.3 u 
4.3 u 5u 7u 

5 4.7 3J 
4.4 u 4.3 u 5u. 

.-.._.-. 
TOLUENE 
TRANS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
VINYL CHLORIDE 
XYLENES, TOT/.- 

SEMIVOLATILES (ugkg) 

1,2,4-TRICHLOROBENZENE 
1 ,P-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1;4-DICHLOROBENZENE 
1 ,GDIOXANE 
2,2’-OXYBlS(l-CHLOROPROPAN! 
2,4,5-TRICHLOROPHENOI 
2,4,8=TRICHLOROPHENC- 
2,4-DICHLOROPHENOL 

I 4.4 u I I 4.3 u 5u 
A.4 U 4.3 u 5u 
-.- _ 1.8 J 5u 

I 500 u ! ! 460 U I ! 530 u I 
I ! ! I ! I 

1 
500 u 460 U 530 u 1 
500 u 460 U 530 u 
500 u 460 U 530 u 

I Iin0 u I I A60 LJ I I 631-J II I I 
--- - --- - 

I 
8 

500 u I I 460 U I I 530 u I 
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SUMMARY OF ANALYTICAL RESULTS 
SEDIMENT 

SITE 12/SWMU 10 -JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

SAMPLE I.D.: 

( .” ,A 

1 PAI-lO-SD-05-01 i PAI-10.SD-OO5-OlA 1 PAI-lo-SD-064 1 PAI-lo-SD406-OlA i PAI-10.SD-074 1 PAI-10.SD-OO7-OlA 1 
1 LOCATION: I PAI-10.SD-05 1 PAI- O-SD-05 1 PAl-lO-SD-06 I PAI-VI-SD-06 1 PAI- O-SD-07 I PAI- O-SD-07 1 

I 7l27196 I 7127196 I 7/27/9a I 7/27/9a I 7/27/98 I 7/27/9a 
r;nn II ia II Afirl II IA II !vul II 30 II 

ENE I 500 u I 9.7 u I- 460 U I 9.3 u I 530 u I ,lO u I 

I 

IALtNE 
IENZENE 
:HLOROPHENOL 
UTHRENE .-. _. 

PHENOL 
PYRENE 

PESTICIDES&CBS @g/kg) 
1 4-A’.DI 

““V ” I 7”” . I -v - I 

500 u 97 u I 460 U 93 u I 530 u I :100 u 
500 ” I ARn I I wan II 

loa ” “I” Y 
36 J 9.7 u 460 U 9.3 u 530 u 10 u 

-a,. .I 460 U 530 u 
9.7 u 460 U 9.3 u 530 u 1ou 

_ 

I auu u 
32 J 

^ 1 3D I 4.9 u I I 4.5 u I I 5.2 U I . .:. 
DE 4.9 u 4.5 u 5.2 u ii _,_ -. 

4,4’-DDT I 4.9 u .I I 4.5 u I I 5.2 U I /II. ~ 

ALDRI- ’ ..r . . I .-... II n-. II _. 
IN I 2.3 u I I L.Gi ” I I L., ” I 
- -1c 2.5 U 2.3 U 2.7 U ;:. 

.a A ̂ ....._ I Ir . . I I ,-,A II I I a-. II 8 / i I 
. .-. . . -. 
ALPHA-ChLunuANt 
AROCLOR-1016 
AROCLOR-122’ 
AROCLOR-123~ 
AROCI-OR-1242 
AROCLOR-1246 
AROCLOR-1254 
AROCLOR-1260 
BETA-BHC 
DELTA-BHC 
DIELDRIN 

1 END0 

I 2.3 u I I 4.a ” I I L., u I 

49 u 45 u I 52 U I 
I aa II I I an II I Inn II I 

7” ” I 1 
49 u 45 u 52 U 
49 u 45 u 52 U 
49 u 45 u 52 U 
49.u 45 u 52 U 
2.5 u 2.3 U 2.7 U 
2.5 U 2.3 U 2.7 U 
4.9 u 4.5 u 5.2 u 

8ULcAN I 2.5 U 2.3 U + 2.7 U 
1SULFAN II 4.9 u 4.5 u 5.2 U 

SULFATE 4.9 u 4.5 u 5.2 U ~I~I~SULFAN 
ENDR 
ENDRIN ALDEHYDE 
ENDRIN KETONE 
GAMMA-BHC (LINDANFI 
GAMMA-CHLOnnA 
HEPTACHLOR 
HEPTACHLOR EPC 
METHOXYCHLOI 

4.9 u 4.5 u 5.2 U 
4.9 u 4.5 u 5.2 U 
35 II 2.3 II 2.7 U 

)XIDE I 2.5 U I I 2.3 U I I 2.7 U I n oL1 ,I cl.3 II 07 II -i 
1 TOXAPHENE I 250 U I I 230 U I I 270 U I I 
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SUMMARY OF ANALYTICAL RESULTS 
SEDIMENT 

SITE 12/SWMU 10 -JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

SAMPLE I.D.: PAI-lO-SD-05-01 PAI-10.SD-OO5-OlA PAI-10.SD-06-01 PAI-10.SD-OO6-01 A PAI- II-SD-07-01 PAI- O-SD-067-01 A 
LOCATION: PAI-lO-SD-05 PAI-lo-SD-05 PAI-lo-SD-06 PAI-lo-SD-06 PAI- O-SD-07 PAI- O-SD47 
SAMPLE DATE: 7127t9a 7/27/9a 7127t9a 7/27/9a 7127/98 7t27/9a 
DIOXINS AND FURANS (nglkg) 

1,2,3,4,6,7,8-HPCDD 
1,2,3,4,6,7,6-HPCDF 
1,2,3,4 7,6,9-HPCDF 
1,2 I 3 t 4 1 7 * 8.HXCDD 
12 t I 3 , 4 , 7 9 6.HXCDF 
12 8 * 3 I 6 , 7 I 6.HXCDD 
1,2,3,6,7,6-HXCDF 
1,2,3,7,6,9-HXCDD 
12 9 9 3 9 7 I 8 t 9.HXCDF 
1,2,3,7,6-PECDD 
1,2,3,7,8-PECDF 
2 I 3 I 4 9 6 9 7 , a-HXCDF 
2 , 3 9 4 t 7 1 6.PECDF 
2,3,7,8=TCDD 
2,3,7,6=TCDF 

C OCDD 

z 

OCDF 

TOTAL HPbDD 
TOTAL HPCDF . 

TOTAL HXCDD 
TOTAL HXCDF 
TOTAL PECDD 
.TOTAL PECDF 
TOTAL TCDD 
TOTAL TCDF 

INORGANICS (mgkg) 
ALUMINUM 3960 3540 3770 
ANTIMONY 2.7 U 2.4 U 2.7 U ‘1 
ARSENIC 2.1 1.7 4.9 
BARIUM 5.7 u 6.7 U 5.3 u 
BERYLLIUM 0.24 0.21 0.23 U 
CADMIUM 0.28 U 0.25 U 0.28 U 
CALCIUM 474 338 521 p-p 
CHROMIUM 7.1 6 7.2 
COBALT 1.1 u 1.2 u 1.4 u 
COPPER 2u 1.7 u 2.3 U 
CYANIDE 0.5 u 0.5 u 0.5 u 
IRON 4780 3860 5139 
LEAD 5.4 4.3 4.5 
MAGNESIUM 1480 1130 1810 
MANGANESE 26.2 22.1 25.7 
MERCURY 0.02 u 0.02 u 0.07 
NICKEL 1.9 1.3 1.8 

Par- ‘fof 40 

) > 2’ 



SUMMARY OF ANALYTICAL RESULTS 
SEDIMENT 

SITE 12/SWMU 10 -JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

SAMPLE I.D.: 
LOCATION: 
SAMPLE DATE: 

POTASSlUf H 

SELENIUM 
SILVEF I 
SODIUM 
Tl-jALLlUf w 
VANAPIUM 
?#,.a,-. 

PAI-lO-SD-05-01 
PAI-lo-SD-05 

PAI-10-SD-OO5-OlA PAI-lO-SD-06-01 
PAI-10-SD-05 PAI- O-SD-06 

PAI-lo-SD-OO6alA ’ PAI-lO-SD-07-01 PAI-lO-SD-OO7-OlA 
PALIO-SD-06 PAI-1 O-SD-07 PAI- O-SD-07 

! 7/27/9a I 7127l96 I 
.- -- __ 

7127i98 7t27ma 7127196 7/27/9a 
859 684 882 

0.48 U 0.44 u 0.53 u 
0.61 U 0.53 u nni II 

! 5400 I I 3920 -7”” 
! 0.25 U I I 

I I 
0.24 U 

I I I 
I 0.32 U 

11 R 
I 

ac Ii a I 
1 LINti 1 27.‘ I 
SIMULTANEOUSLY EXTRACTED METALS (w&g) 

I a.1 u I 

CADMIUft A 0.0002 u 
COPPER 

I ~p.0002 u o.ooo3 u 
0.002 u 

LEAC 
I ( I.002 u 0.002 u 

0.006 0.006 
MERCUR Y 

o.oo7 
0.07 u 0.07 u 

NlCKEt 
0.08 u 

0.001 u 0.003 
ZINC 

0.001 u 
0.15 u 0.11 u 

ACID ALA I ii-es WJLI-IU 
0.2 u 

1 ACID VOLATILE SULFIDI 
:uus miMETERS 

I IL " I I 2u 
MISCEALLANF-“- -- -’ 

I I 2.3 U I I 
:: 

HEXAVALEM - CHROMIUM mgkg I I I 
PH 

I I .._ 
73 

I 
. .- I I 7P 7, 5 ‘ _c I 

TOTAL,ORGANIC CARBON % I 
#.I 

1.1 I 
I 

I d.;” 
I 

I 
I 

I 
i 

0.96 I .:i” 
.L. 
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SUMMARY OF ANALYTICAL RESULTS 
SEDIMENT 

SITE 12/SWMU 10 -JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

SAMPLE I.D.: PAI-lO-SD-084 
LOCATION: PAClO-SD-08 
SAMPLE DATE: 8110198 

PAI-lo-SD-OO8-OlA 
PAI-lo-SD-08 

8/l 01’98 

PAI-lO-SD-09111 
PAl-1 O-SD-09 

8/lO/98 

PAI-lo-SD-OO941A 
PAI-lo-SD-09 

8/W/98 

PAI-lO-SD-1941 
PAI- O-SD-l 0 

8/W/98 

PAI-lo-SD-t.tlO-OlA 
PAI-lO-SD-10 

8/10198 

SEMIVOLATILES (&kg) 
1,2,4=TRICHLOROBENZENE 2600 U 1100 u. 480 u 
1,2-DICHLOROBENZENE 2600 U , 1100 u 480 U 
1,3-DICHLOROBENZENE 2600 U 1100 u 480 U 
1,6DICHLOROBENZENE 2600 U 1100 u 480 U 

1,6DIOXANE 
2,2”0XYBIS(l-CHLOROPROPANE) 2600 U 1100 u 480 U 
2,4,5=TRICHLOROPHENOL 2600 U 1100 u 480 U 
2,4,8=TRICHLOROPHENOL 2600 U 1100 u 480 U 
2.4.DICHLOROPHENOL 2600 U 1100 u 480 U 



SUMMARY OF ANALYTICAL RESULTS 
SEDIMENT 

SITE 12/SWMU 10 -JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

SAMPLE I.D.: 
LOCATION: 

PAI-lo-SD-0841 
PAI-lo-SD-08 

PAI- O-SDqO8-01 A 
PAI- O-SD-08 

PAI-lo-SD-09-01 
PAI- O-SD-09 

PAI- O-SD-OO9-01 A 
PAI-lo-SD-09 

PAI- O-SD-l O-01 
PAI- O-SD-1 0 

PAI-lo-SD-01 O-OlA 
PAL11 

IL 2600 U 
3L 5100 u 2; 

E 2600 U 1’ 
E 2600 U 

I)rlC n,.,-.n II :wc I LO”” ” I 1 
IPHENOL 2600 U 

__-. iALATE 2600 U ..-- - -.Mv ” 

IF 
2600 U I 1100 u I I 480U I 
2fiocl u 27 U itnn II 33 II ARfl I I 4, 

CARBAZOLE 
CHRYSEN- 
DI-N-BUTYL PHTHALATE ri DI-N-OCTYL PHTHALAl 

DIBENZO(A,H)ANTHRA--. CENE .- 
DIBENZOFURAN 
DIETHYL PHTHALATE 
DIMETHYL PHTHALATE 

---- - ..-- - I -- v 7”” ” *d u 
I 26M u ---- - I I 

I I 
1lm-l II ..-- - I I ARtl I I 7”” Y I 

I I 
2600 U I I 

I 
1100 u I I 480 U I 

26M II ---- - 52 LJ -- - iinn II ..-- - A9 II -- v AR,, I I -I” ” 94 LI u 
2600 U 1100 u 480 U 
2600 U 1100 u 480 U 
2600 U 1100 u 480 U 

1 FLUORANTHENE I I I I ~~ 2600 U 52 U 1100 u 42 U I 480 u I 21 u I 
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SUMMARY OF ANALYTICAL RESULTS 
SEDIMENT 

SITE 12/W&J 10 -JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

SAMPLE I.D.: PAI-lO-SD-084 PAI- O-SD-0084 A PAI-lo-SD-0941 PAI- O-SD-OO9-01 A PAI-W-SD-1 O-01 PAI-10-SD-OlWlA 

LOCATION: PAI-lo-SD-08 PAI-W-SD-08 PAI-W-SD-09 PAI-lo-SD-09 PAI-W-SD-10 PAI- O-SD-l 0 
SAMPLE DATE: 8/10/98 . 8l10198 8/l Ol98 8/l 0198 8/l 0198 8/l 0198 

FLUORENE 2600 U 52 U 1100 u 42 U 480 U 21 u 
HEXACHLOROBENZENE 2600 U 1100 u 480 U 
HEXACHLOROBUTADIENE 2600 U 1100 u 480 U 
HEXACHLOROCYCLOPENTADIENE 2600 U 1100 u 480 U 
HEXACHLOROETHANE ’ 2600 U 1100 u 480 U 
INDENO(l,P,B-CD)PYRENE 27 U 22 u 11 u 
ISOPHORONE 2600 U 1100 u 480 u 
N-NITROSO-DI-N-PROPYLAMINE 2600 U 1100 u 480 u 
N-NITROSODIPHENYLAMINE 2600 U 1100 u 480 U 
NAPHTHALENE 2600 U 270 U 1100 u 220 u 480 U :llO u 
NITROBENZENE 2600 U 1100 u 480 U 
PENTACHLOROPHENOL 5100 u 2200 u 970 u 
PHENANTHRENE 2600 U 27 U 1100 u 22 u 480 U 11 u 
PHENOL 2600 U 1100 u 480 u 
PYRENE 2600 U 27 U 1100 u 22 u 480 U 11 u 

‘I‘ PESTlClDESlPCBo (@kg) 
4/l’-DDD 

25 U 11 u 4.8 U 
5 

4,4’-DDE 
25 U 11 u 4.8 U 

), 4,4’-DDT 25 u 11 u ,4.8 U 
13 u 5.7 u 2.5 U ALDRIN, 

ALPHA-BHC 13 u 5.7 u 2.5 U 
ALPHA-CHLORDANE 13 u 5.7 u 2.5 U 
AROCLOR-1016 250 U 110 u 48 U 
AROCLOR-122.1 510 u 220 u 96U 
AROCLOR-1232 250 U 110 u 48 U 
AROCLOR-1242 250 u 110 u 48 U 
AROCLOR-1248 250 U 110 u 48 U 
AROCLOR- 1264 250 u 110 u 48 U 
AROCLOR-1260 250 u 110 u 48U 
BETA-BHC 13 u 5.7 u 2.5 U 
DELTA-BHC 13 u 5.7 u 2.5 U 
DIELDRIN 25 U 11 u 4.8 U 
ENDOSULFAN I 13 u 5.7 u 2.5 U 
ENDOSULFAN.11 25 U 11 u 4.8 U 
ENDOSULFAN SULFATE 25 U 11 u 4.8 U 
ENDRIN 25.U 11 u 4.8 U 
ENDRIN ALDEHYDE 25 U 11 u 4.8 U 
ENDRIN KETONE 25 U 11 u 4.8 U 
GAMMA-BHC (LINDANE) 13 u 5.7 u 2.5 U 
GAMMA-CHLORDANE 13 u 5.7 u 2.5 U 
HEPTACHLOR 13 u 5.7 u 2.5 U 
HEPTACHLOR EPOXIDE 13 u 5.7 u 2.5 U 
METHOXYCHLOR 130 u 57 iJ 25 U 
TOXAPHENE 1300 u 570 u 260 u 

Par ‘30140 

.,* ) 



SUMMARY OF ANALYTICAL RESULTS 
SEDIMENT 

SITE 12/SWMU 10 -JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

SAMPLE I.D.: PAI-lo-SD-08-01 PAI- O-SD-OO8-01 A PAI-lo-SD-0941 PAI- O-SD-O09;01 A PAI-lO-SD-lo-01 PAI-lo-SD-01 O-OlA 
LOCATION: PAI-lo-SD-08 PAI- O-SD-08 PAI- O-SD-09 PAI-lo-SD-09 PAI- O-SD-l 0 PAI-lo-SD-10 
SAMPLE DATE: WlO/Q8 80 0198 811 OlQ8 8/l 0198 8/i O/98 811 O/Q8 
DIOXINS AND FURANS (@kg) . 

1,2,3,4,6,7,8-HPCDD 
1,2,3,4,6,7,8-HPCDF 
1,2,3,4,7,8,9-HPCDF 
12 , , 3 8 4 , 7 ‘ 8-HXCDD 
12 , , 3 t 4 * 7 * I-HXCDF 
12 I 9 3 I 6 9 7 t 8-HXCDD 
1,2,3,8,7,8-HXCDF 
12 9 , 3 1 7 t 8 I 9-HXCDD 
12 , , 3 9 7 I 8 9 Q-HXCDF 
12 I I 3 I 7 I 8-PECDD 
1,2,3,7,8-PECDF 
2 9 3 , 4 I 6 I 7 , 8-HXCDF 
2,3,4,7,8-PECDF 
2,3,7,8-TCDD 
2,3,7,8-TCDF 

7 OCDD 

s OCDF TOTAL HPCDD -.. ‘., 

b’ TOTAL HPCDF 
._. 
‘.: 

TOTAL HXCDD 
TOTAL HXCDF .. s-7 

TOTAL PECDD 
i* 
i. 

TOTAL PECDF -.. 

TOTAL TCDD 
TOTAL TCDF 

INORGANICS (mgkg) 
ALUMINUM 52700 26500 4480 
ANTIMONY 13.2 U 6.8 2.6 U 
ARSENIC 18.5 8.3 2.8 
BARIUM 62.9 28.8 6.7 
BERYLLIUM 2 1.1 0.23 
CADMIUM 1.4 u 0.56 U 0.27 U 
CALCIUM 4900 2220 
CHROMIUM 75 35.5 8.1 
COBALT 8.5 5 1.1 
COPPER 18.2 10.1 .2.1 
CYANIDE 0.5 u 0.5 u 0.5 u 
IRON 43100 23300 6230 
LEAD 38.7 16.8 5.6 
MAGNESIUM 15100 8940 1620 
MANGANESE 210 116 23.1 
MERCURY 0.28 U 0.14 0.05 u 
NICKEL 19.6 10.5 1.8 
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SUMMARY OF ANALYTICAL RESULTS 
SEDIMENT 

SITE 12/SWMU 10 -JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

[SAMPLE 1-r.: ._-._ 

3Nr 

IL. n 

ER 
IUM 
’ ‘UM 

rolUM 

I PAI-lQ&&Q&Ql I pAI.lOMU”,‘L”iA I PALlo-SD-OQ-01 1 PAI-lO-SD-WQ-91A I PAl-w-SD-lo-Q1 1 PAl-lQ-sD+lQ-QIA -“IT”” ” .r. . _.. .- -- -- -- 

I PAI- O-SD-98 1 PAI- Q-SD-98 PAI- O-SD-09 PAI-lo-SD-09 PAI-lo-SD-10 PAI- Q-SD-1 0 

I IUlOtQQ I 8l10198 8/10/98 8/l O/98 8.00198 8llWQ8 
_ 

.-.-- 
883 9090 3930 

2.5 U 1.1 u 0.46 U 
0.59 U 3u 1.2 u 

60800 24700 6896 
1.3 u 0.58 U 0.24 U 

112 47.9 
78.3 4 10.4 8.5 I I 

TRACTED METALS (umolg) 
I ! ! I I I SIMULTANEOUSLY EX 

CADMIUM 
COPPER 
LEAD 
MERCURY 
NICKEL 

I- ZINC 
ACID VOLATlLES SU 

t- 1 ACID VOLATILE SULFIDE 
I MISCEALLANEOUS PARAMETER 

G HEXAVALENT CHROMIUM mdk 
Jz Pt 

TO I HL unowvw tinnwrv m I .., 

ILFIDE (umo/g) 
I 46 I I 10 I I 2u I I 

S 
6U 2u 3 

7.5 7.4 7.4 i 
hr+nL.llrr~Ananrl OI A7 4 0.8 .-.-I. 



: , 
SUMMARY OF ANALYTICAL RESULTS 

SEDIMENT 
SITE 12/SWMU 10 -JERICHO ISLAND DISPOSAL AREA 

MCRD PARRIS ISLAND, S’OUTH CAROLINA 

[SAMPLE I.D.: PAI-lo-SD-11-01 PAI-lo-SD-Oll-OlA PAI-lO-SD-12-01 I PAI-lo-SD-Ol2-OlA PAI-lo-SD-13-01 PAI-lO-SD-Ol3-01A 

l,Z-lJlbiylLUt-lUC I IlEN 

1 ,2-DICHLOROPROPA~I 
P-BUTANONE 
2-HEXAN.ONE 
4-METHYL-2-PENTANONE 
ACETC’“‘= 

I 8.4 U I I 8.6 u I I 10 u I 
8.4 U 8.6 u 10 u 

I AC I I c;R I I 9* I 
,l.L -r” I Y” LY 
iNE 5.1 u 5.2 U 6.1 U 
--‘-* ‘LOROMETHANE 5.1 u 5.2 U 6.1 U 

iA 5,l u 5.2 U 6.1 U 
. . ..C 5.1 u 5.2 U 6.1 U 

BENZE 
BROMClvwn 
BROMOFOR 

‘;‘ BROMOMEThiww 
CARBON DISULFIDE 

5 CARBON TETRACHLORIDE 
9 CHLOROBENZEN- It 

CHLORODIBROM OMETHANE 
CHLOROETHAf ” Yt 

CHLOROFORM 
. ..- CHLOROMETHAN~ 

CIS-1,3-DICHLOR-’ uPROPENE 
ETHYLBENZEN- ” 
METHYLENE ChLuI -RIDE 
STYRENE 
TETRACHLOROETHENE- 
TOLUENE 
TRANS-1,3-DICHLOROPROPENE 
TRICHLOROETHF‘ .- .Nt 

w 
Ji 

_. 
SEMIVOLATILES (@kg) 

1,2,4=TRICHLOROBENZtluc 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENF 
1,4-DICHLORn=N7FNI 
1,6DIOXANE 

I 5.1 u I I 3J I I 4.2 J I 
5.1 u ‘I 5.2 U .I 6.1 U 

I -A II 3.1 v I I rn II 3.4 u I I P.2 *a 3.1 u I . . . . 

5.1 u 5.2 U 6.1 U ~‘\’ j 
5.1 u 5.2 u 6.1 U -, 
5.1u 5.2 U 6.1 U 

5.1 u 5.2 U 6.1 U 
5.1 u 5.2 U 6.1 U 
5.1 u 5.2 U 6.1 U 
7u 7.5 u 21 u 

I 5.1 u I I 5.2 U I I 6.1U I 
I 1 

I 2.3 J I I 3.2 J I I 0.1 u I 
5.1 u 5.2 U 8.1 U 

I -1 ** 
5.1 u 

I I rd. I. 
3.2 u 

I I ^- .a 
0.1 u 

I 1 

5.1 u 5.2 U ’ 6.1 U 
5.1 u 5.2 U 6.1 U 

I al” ” I I .#“” ” I I “I” ” I 

1 510 u I 530 u I I 610 U I 

510 II I 530 u 8in II -*- - --_ - -._ _ , 
/---..--.. .i 510 u I 530 u 610 U 

l-f?l-ll AAnPROPANFI Siti If I 630 1; fm ii i 2,z-oxYels(. -. .--. .-. . .1. . ..--, -.- - --_ _ -.- _ 
2,4,5-TRICHLOROPHENOL I s10 

-.- 
11 
- 

I I 530 
--_ 

u 
- 

I I 810 
-.- 

II 
- 

I 1 
2,4,6=TRICHLOROPWN~~ .-. .-- I 510 u I I 530 u I I 610 U I I 
2,4-DICHLOROPHEI .-w ill91 SlO -.- 1J - 530 ___ u - 610 II _._ - L I f 
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SUMMARY OF ANALYTICAL RESULTS 
SEDIMENT 

SITE 12/SWMU lo.- JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

SAMPLE I.D.: PAI-lO-SD-11-01 PAI-lO-SD-Oll-OlA PAI-lo-SD-1241 PAI-lO-SD-Ol2-OlA PAI-lo-SD-1341 PAI-lO-SD-Ol3-OlA 

LOCATION: PAI-lO-SD-11 PAI- O-SD-l 1 PAI- O-SD-l 2 PAI-lo-SD-1 2 PAI-lO-SD-13 PAI-lo-SD-13 
SAMPLE DATE: 0ilOt90 8/1Ol98 8/l 0198 8/l O/98 0/10/98 ,8/10/98 

2,GDIMETHYLPHENOL 510 u 530 u 610 U 
2,4-DINITROPHENOL 1000 u 1100 u 1200 u 

2,4-DINITROTOLUENE 510 u 530 u 610 U 
510 u 530 u 610 U 

P-CHLORONAPHTHALENE 510 u 530 u 610 U 
P-CHLOROPHENOL 510 u 530 u 610 U 
2-METHYLNAPHTHALENE 510 u 530 u 610 U 
2-METHYLPHENOL 510 u 530 u 610 U 
P-NITROANILINE 510 u 530 u 610 U 
2-NITROPHENOL 510 u 530 u 610 U 
3,3’-DICHLOROBENZIDINE 510 u 530 u 610 U 

;pp---- 510 u 530 u 610 U 
4,6-DINITRO-2-METHYLPHENOL 1000 u 1100 u 1200 u 
4-BROMOPHENYL PHENYL ETHER 510 u 530 u 610 U 
4-CHLOROS-METHYLPHENOL 510 u 530 u 610 U 

510 u 530 u 610 U 
c\ . 4-CHLOROANILINE 530 u 610 U 
I 

510 u 
4-CHLOROPHENYL PHENYL ETHER 610 U 

5 4-METHYLPHENOL 510 u 530 530 u- u 610 U 
6 

510 u 
4-NITROANILINE 1100 u 1200 u 4.NITROPHENOL 1000 u 
ACENAPHTHENE 510 u 110 u 530 u 110 u 610 U 110 u 
ACENAPHTHYLENE 510 u 210 u 530 u 220 u 610 U 220,u 

ANILINE 510 u 530 u 610 U 
ANTHRACENE 510 u 11 u 530 u 11 u 610 U 11 u 

BENZIDINE BENZO(A)ANTHFlACENE 510 u 11 u 530 u 11 u 610 U 16 J 
BENZO(A)PYRENE 510 u 11 u 530 u 11 u 610 U 30 
BENZO(B)FLUORANTHENE 510 u 21 u 530 u - 22 u 610 U 25 J 
BENZO(G,H,I)PERYLENE 510 u 21 u 530 u 22 u 610 U 22 u 
BENZO(K)FLUORANTHENE 510 u 29 R 530 u 11 u 610 U 18 

BENZOIC ACID 
BlS(2-CHLOROETHOXY)METHANE 510 u 530 u 610 U 
BlS(2-CHLOROETHYL)ETHER 510 u 530 u 610 U 
BlS(2-ETHYLHEXYL)PHTHALATE 510 u 530 u 610 U 
BUTYL BENZYL PHTHALATE 510 u 530 u 610 U 
CARBAZOLE 510 u 530 u 610 U 
CHRYSENE 510 u 11 u 530 u 11 u 51 J 44 J 
DI-N-BUTYL PHTHALATE 510 u 530 u 610 U 
DI-N-OCTYL PHTHALATE 510 u 530 u 610 U 
DlBENZO(A,H)ANTHRACENE 510 u 21 u 530 u 22 u 610 U 22 u 
DIBENZOFURAN 510 u 530 u 610 U 
DIETHYL PHTHALATE 510 u 530 u 610 U 
DlMETiiYL PHTHALATE 510 u 530 u 610 U 
FLUORANTHENE 510 u 21 u 530 u 22 u 140 J 92 
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J 
SUMMARY OF ANALYTICAL RESULTS 

SEDIMENT 
SITE 126WMU 10 - JERICHO ISLAND DISPOSAL AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

SAMPLE I.D.: 

LOCATION: 
SAMPLE DATE: 

FLUORENE 
HEXACHLOROBENZENE 
HEXACHLOROBUTADIENE 
HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE 
INDENO(1,2,3CD)PYRENE 
ISOPHORONE 
N-NITROSO-DI-N-PROPYLAMINE 
N-NITROSODIPHENYLAMINE 
NAPHTHALENE 
NITROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
PHENOL 
PYRENE 

PESTICIDES/PCBs (uglkg) 
0 4,4’-DDD 
, 4,4’-DDE G 4,4’-DDT 

4 ALDRIN 

ALPHA-BHC 
ALPHA-CHLORDANE 
AROCLOR-1016 

AROCLOR-1221 
AROCLOR-1232 
AROCLOR-1242 

AROCLOR-1246 
AROCLOR-1254 
AROCLOR- 1260 
BETA-BHC 
DELTA-BHC 
DIELDRIN 
ENDOSULFAN I 
ENDOSULFAN II 
ENDOSULFAN SULFATE 
ENDRIN 
ENDRIN ALDEHYDE 

ENDRIN KETONE 
GAMMA-BHC (LINDANE) 
GAMMA-CHLORDANE 
HEPTACHLOR 
HEPTACHLOR EPOXIDE 
METHOXYCHLOR 
TOXAPHENE 

PAI- O-SD-l l-01 

PAI-lo-SD-1 1 
8/l 0198 
510 u 
510 u 
510 u 
510 u 
510 u 

510 u 
510 u 
510 u 
510 u 
510 u 

P 1000 u 
510u 
510 u 
510 u 

5U 
5u 
5u 2.6 U 

2.6 U 
2.6 U 
5OU 

100 u 
5OU 
5OU 

!?OU 
5OU 
5OU 
2.6 U 
2.6 U 
5u 

2.6 U 
5u 
5u 
5u 
5u 
5u 

2.6 U 
2.6 U 
2.6 u 
2.6 U 
26 U 

260 U 

PAI-lo-SD-Oll-OlA 
PAI- O-SD-l 1 

8MUQ8 
21 u 

11 u 

1lO‘U 

11 u 

11 u 

PAI- O-SD-1 2-01 
PAI-lO-SD-12 

8/l 0198 
530 u 
530 u 
530 u 
530 u 
530 u 

530 u 
530 u 
530 u 
530 u 
530 u 
1100 u 
530 u 
530 u 
530 u 

5.2 U 
5.2 U 
5.2 U 2.7 U 

2.7 U 2.7 U 
52 u 

100 u 
52 U 
52 U 

52 U 
52 U 
52 U 
2.7 U 
2.7 U 
5.2 U 
2.7 U 
5.2 U 
5.2 U 
5.2 U 
5.2 U 
5.2 U 
2.7 U 
2.7 U 
2.7 U 
2.7 U 
27 U 

270 U 

PAI-lo-SD-012-OlA PAI- O-SD-1 3-01 PAI-lO-SD-Ol3-OlA 
PAI- O-SD-l 2 PAI- O&l 3 PAI- O-SD-1 3 

6/l 0198 8/l 0198 8/l O/98 
22 u 610 U 22 u 

610 U 
610 U 
610 U 
610 U 

11 u 11 u 
610 U 
610 U 
610 U 

110 u 610 U ,110 u 
610 U 
1200 u 

11 u 610 U 11 u 
610 U 

11 u 96J 89 
,: 7. 
“.i.d, 

6U ?:’ :,.;, 

6U ‘t, .Z~ ; 
..<, . ,.;:,t 

6U .,.&%, :“,‘ .-,l -3’ . . . 
3.1u ,;i 

j$ r; 

3.1 u i . :,. ; ~.<$ 

3.1 u -. :; 
60 U ;. .\ 

120 u : 
60 U 
60 U 

‘. 

60 U 
60U 
60 U 

3.1u ’ 
6U 

3.1 u 
6U 
6U 
6U 
6U 
6U 

3.1 u 
3.1 u 
3.1 u 
3.1 u 
31 u 

310 u 
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SUMMARY OF ANALYTICAL RESULTS 
SEDIMENT 

SITE 12/SWMU 10 -JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

SAMPLE I.D.: PAI-lO-SD-11-01 PAI- O-SD-01 l-01 A PAI- O-SD-1 2-01 PAI-lo-SD-012-01A PAI-lO-SD-134 PAI-lO-SD-Ol301A 
LOCATION: PAI-lO-SD-11 PAI-10&D-l 1 PAI-lo-SD-12 PAI- O-SD-1 2 PAI-lO-SD-13 PAI- O-SD-1 3 
SAMPLE DATE: 6llOl66 8110/66 6/l O/98 6l10196 6/l 0198 8/10/68 
DIOXINS AND FURANS hdlw) 

1,2,3,4,6,7,6-HPCDD 
1,2,3,4,6,7,6-HPCDF 
1,2,3,4,7,6,9-HPCDF 
1,2,3,4,7,6-HXCDD 
12 3 4 7 I-HXCDF t 9 , I I 
12 3 6 7 6-HXCDD ‘ , , 9 t 

.I 23678~HXCDF , # 9 ‘ r 
1,2,3,7,6,9-HXCDD 
12 3 7 6 9-HXCDF 1 1 I I , 
1,2,3,7,6-PECDD 
1,2,3,7,6-PECDF 
2,3,4,6,7,8-HXCDF 
2 3 4 7 6-PECDF , 9 f t 
2,3,7,8-TCDD 

I\ 2,3,7,8-TCDF 
t OCDD 

G OCDF 
og TOTAL HPCDD 

TOTAL HPCDF 
TOTAL HXCDD 
TOTAL HXCDF 
TOTAL PECDD 
TOTAL PECDF 
TOTAL TCDD 

c TOTAL TCDF 
INORGANICS (mWkg) 

ALUMINUM 4200 4750 5740 
ANTIMONY 2.4 U 3.5 3.3 u 
ARSENIC 1.4 2.5 1.9 
BARIUM 5.7 6.1 7.6 
BERYLLIUM 0.21 0.24 0.26 
CADMIUM 0.26 U 0.3 u 0.35 u 
CALCIUM 1350 1100 5550 
CHROMIUM 6.4 6.3 9.4 
COBALT 1 1.1 1.2 
COPPER 3.6 2.1 2.4 
CYANIDE 0.5 u 0.5 u 0.5 u 

*IRON 3060 4600 4690 
LEAD 6,6 5.2 5.6 
MAGNESIUM 1710 1730 2070 
MANGANESE 13.3 22.1 22.6 
MERCURY 0.06 0.06 U 0.06 U 
NICKEL 1.3 2.3 2.4 

‘\ Par ‘qof40 



SUMMARY OF ANALYTICAL FjESULTS 
SEDIMENT 

SITE 12/SWMU 10 -JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

ISAMPLE I.D.: 
ILOCATION: 

1 PAI-lO-SD-11-01 1 PAI-lo-SD-Oll-OlA 1 PAI-IO-SD-12-01 1 PAI-lo-SD-Ol2-OlA 1 PAI-lO-SD-13.01 1 pAI-lO-sD.Ol3~lA 1 

SAMPLE DATE: 
POTAS?’ I” 

I PAI- O-SD-1 1 1 PAI-lo-SD-11 1 PAI-lo-SD-1 2 1 PAI- O-SD-l 2 1’ PAI-10-SD-13 I PAI- O-SD-l 3 1 
I Wl O/68 I 6/lO/68 1 6/l 0196 

AAs- ^^. ! 6/l 0198 ! 6/1O/66 ! 8llOl66 
I 

.  _ . I . _ .  

SELENluin 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

SIMULTANEOUSLY EXTRACTED METALS (umo/g) 
CADMIUM 
COPPER 
LEAD 
MERCURY 

SNIC”” 

“.I ” u.tJi? u 0.12 
0.55 u 0.65 U 0.75 

8480 7310 9200 
0.27 U 0.27 U 0.3 u 

10.6 11.4 13 
10.3 9.1 9.6 

I 
,RCL I 

p 
I I I 

C 
I I 

ACID VOLATILES SI JLFIDE (umalg) 
I 

‘;\ 1 ACID VOLATILE SU ILFIDE I 3u I I 2u I 
MISCEALLANEOUS I-A~ANIE I cn 

I 4.2 U 
-- - “““7s 

I .;> 
c 

I r 
-P 

HExJAVA, I-.- .-.I m-n..,, I.. 
:s. 

LClYl uln”lvll”lvl -_ m 4u ..~.. 
n,, 

;GTAL ORGANIC CARBON 
6.7 7.3 7.6 _.+. ” ” ;‘: 

% 1.1 1 1.1 :~ 
“.i‘ 
-. 
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SUMMARY OF ANALYTICAL RESULTS 
SEDIMENT 

SITE 12/SWMU 10 -JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

SAMPLE I.D.: PAI- O-SD-1 4-01 PAI-lo-SD-14-02 PAI-lO-SD-Ol4-OlA \ PAI- O-SD-014-02A PAI-lO-SD-15-01 PAI-lO-SD-Ol5-01A 
LOCATION: PAI- O-SD-1 4 PAI- O-SD-1 4 PAI- O-SD-1 4 PAI-lo-SD-14 * PAI- O-SD-1 6 PAI- O-SD-l 5 
SAMPLE DATE: 8/l 0196 8/13/98 8/l O/96 8/10/96 8llOl98 WlOB6 

VOLATILES @g/kg) 
1 ,l ,I-TRICHLOROETHANE 14 u 6.4 U 6.3 U 
1 ,1,2,2-TETRACHLOROETHANE 14 u 6.4 U 6.3 U 
1 ,l ,P-TRICHLOROETHANE 14 u 6.4 U 6.3 U 
1 ,l -DICHLOROETHANE 14 u 6.4 U 6.3 U 
l,l-DICHLOROETHENE 14 u 6.4 U 6.3 U 

14 u 6.4 U 6.3 U (---------~ 
1 ,P-DICHLOROETHENE (TOTAL) 6.4 U 6.3 U 
1,2-DICHLOROPROPANE 14 u 6.4 U 6.3 U 
P-BUTANONE 23 U 11 u 11 u 
P-HEXANONE 23 U 11 u 4.4 J 
4-METHYL-P-PENTANONE 23 U 11 u 5.5 J 
ACETONE 83 35 u 70 
BENZENE 14 u 6.4 U 6.3 U 
BROMODICHLOROMETHANE 14 u 6.4 U 6.3 U 

P 
14 u 

BROMOFORM u 
6.4 U 6.3 U 

BROMOMETHANE 14 6.4 U 6.3 U 
I 2 CARBON DISULFIDE 14 u 4.4 J 6.4 

0 CARBON TETRACHLORIDE 14 u 6.4 U 6.3 U 
GHLOROBENZENE 14 u 6.4 U 6.3 U 
CHLORODIBROMOMETHANE 14 u 6.4 U 6.3 U 
CHLOROETHANE 14 u 6.4 U 6.3 U 
CHLOROFORM 14 u 6.4 U 6.3 U 
CHLOROMETHANE 14 u 6.4 U 6.3 U 
CIS-1,3-DICHLOROPROPENE 14 u 6.4 U 6.3 U 
ETHYLBENZENE 14 u 6.4 U 6.3 U 
METHYLENE CHLORIDE 16 U 17 u 11 u 
STYRENE 14 u 6.4 U 6.3 U 
TETRACHLOROETHENE 14 u 6.4 U 6.3 U 
TOLUENE 14 u 6.4 U 2.9 J 
TRANS-1,3-DICHLOROPROPENE / 14 u 6.4 U 6.3 U 
TRICHLOROETHENE 14 u 6.4 U 6.3 U 
VINYL CHLORIDE 14 u 6.4 U 6.3 U 
XYLENES, TOTAL 14 u 6.4 U 6.3 U 

SEMIVOLATILES (@kg) 
1,2,4-TRICHLOROBENZENE 860 u 580 U 570 u 
1 ,P-DICHLOROBENZENE 660 u 580 U 570 u 
1,3-DICHLOROBENZENE 660 u 560 U 570 u 
1 ,CDICHLOROBENZENE 680 u 560 U 570 u 

1 ,GDIOXANE 
2,2’-OXYBlS(l-CHLOROPROPANE) 680 u 560 U 570 u 
2,4,5-TRICHLOROPHENOL 660 u 560 U 570 u 
2,4,6=TRICHLOROPHENOL 860 u 560 U 570 u 
2,4-DICHLOROPHENOL 860 u 580 u 570 u 

‘) ,’ 

Pa’- - of40 
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SUMMARY OF ANALYTICAL RESULTS 
SEDIMENT 

SITE 12/SWMU 10 -JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

ISAMPLE I.D.: 1 PAI-lo-SD-14-01 1 PAI-lo-SD-14-02 1 PAI-lO-SD-014-01A 1 PAI-lo-SD-014-02A 1 PAI-lo-SD-15-01 1 PAI-lo-SD-Ol!i-OlA 1 
ILOCATION: PAI-lO-SD-14 1 PAI-lo-SD-14 1 PAI-MI-SD-14 1 PAI-IO-SD-14 1 PAI- d-Sb-15 1 PAI- O-SD-l 5 1 

I I WI OIRA I 8/W/98 I W10198 I 800198 
570 II I 

IE 880 u 580 U 570 u 
PHTHALENE a80 u 580 u 570 u 

L 880 u 580 u 570 u 
LENE 880 u 580 U 570 u 

THYLPHENOL 880 u 580 U 570 u 
OANlLiNE 880 u 580 U 570 u 
OPHENOL 880 u 580 U 570 u 

IIDINE 880 u 580 u 570 u 
7 880 u 580 u 570 u 

1800 U 1200 u 1100 u 
1 880 u 580 U 570 u 

- 

880 u I 580 u I I I 570 u I 
88( - 

R 88( 

- 

2-NITRI 
3B’-DICHLOROBEN2 
3-NITROANILINE 
4,8-DINERO-2-METHYLPHENOi 
4-BROMOPHENYL PHENYL ETHEF 
4-CHLORO-3-METHYLPHENOL 

n 4-CHLOROANILINE 
I 4-CHLOROPHENYL PHENYL ETHE 

s 4-METHYLPHENOL 
GNITROANILINE 
CNITROPHENOL 
ACENAPHTHENE 
ACENAPHTHYLENE 
ANILINE 
ANTHRACENE 
BENZIDINE 
BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(G,H,I)PERYLENE 
BENZO(K)FLUORANTHENE 
BENZOIC ACID 
BIS(2CHLOROETHOXY)METHANE 
BlS(2-CHLOROETHYL)ETHER 
BlS(2-ETHYLHEXYL)PHTHALATE 
BUTYL BENZYL PHTHALATE 
CARBAZOLE 
CHRYS 

3U 580 U 570 u 
3U 580 u 570 u 

880 u 580 u 570 u 
880 u 580 u 5 
1800 U 1200 u 1100 u I 
880 u 580 U 160 U 160 u 570 u 1. 
880 u 580 u 310 u 310 u 5 

I 
.-..-.,a II 00” ” .Y J-r - I 
880 u 580 u 16 U 18 U 570 u ‘I 

I I I 

I 88( DU 580 U 16 U 18 U 5 .., ” 8” ” 
880 U 580 u 31 21 5 70 u 13 u 
880 u 580 u 31 u 31 u 570 I u 25 U 
880 u 580 u 49R 31 u 570 u 25 U 
880 u 580 u 18 U 18 U 570 u 13 u 

880 u 580 U 570 u 
880 u 580 u 570 u 
220 J 430 J 570 u 

80 u 570 u 
i80 U 570 u 

880 u 5 

ENE’ 880 880 
u 5 
u 580 u I 16 u ! 16 u I 570 u ! 13 u I -. . - 

DI-N-BUTYL PHTHAL 
DI-N-OCTYL PHTHALATE I 880 u I 580 u I I I 570 u I 
DIBENZO A.H I 0”” ” I “00 u 31 u 31 u 570 u 25 U 

_ DIBENZOFURAF ! 880 u 1 580 U I I I i 
I 

570 u 
DIETHYL PHTHALATE ! 881 DU ! 580 U 570 u 
DIMETHYL PHTHAI LATE I 880 u I 580 u I I I 570 u I 

1 FLUORANTHENE 880 u 580 u 31 u 31 u 570 u 25 U 
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SUMMARY OF ANALYTICAL RESULTS 
SEDIMENT 

SITE 12/SWMU 10 -JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

SAMPLE I.D.: PAI- O-SD-l 4-01 PAI- O-SD-l 4-02 PAI-lo-SD-Ol4-01 A PAI-lo-SD-014-02A PAI-lO-SD-15-01 PAI-lO-SD-Ol5-OlA 

LOCATION: PAI- O-SD-1 4 PAI- O-SD-1 4 PAI-VI-SD-14 PAI- O-SD-1 4 PAI- O-SD-l 5 PAI- O-SD-1 5 

SAMPLE DATE: 6JlOl98 8ll3l98 8/l 0198 6llOl98 8/l 0198 8/10/98 

FLUORENE 880 u 580 U 31 u 31 u 570 u 25 U 

HEXACHLOROBENZENE 880 u 560 U 570 u 

HEXACHLOROBUTADIENE 860 U 580 U 570 u 

HEXACHLOROCYCLOPENTADIENE 880 u 580 u 570 u 

HEXACHLOROETHANE 880 u 560 u 570 u 

INDENO(l,Z,B-CD)PYRENE 560 U 26 16 U 13 u 

ISOPHORONE 860 u 580 U 570 u 

N-NITROSO-DI-N-PROPYLAMINE 860 u 580 U 570 u 

N-NITROSODIPHENYIAMINE 880 u 580 u 570 u 

NAPHTHALENE 880 u 580 U 160 U 160 U 570 u ,130 u 

NITROBENZENE 860 u 580 U 570 u 

PENTACHLOROPHENOL 1800 U 180 J 1100 u 

PHENANTHRENE 880 u 560 U 16 U 16 U 570 u 13 u 

PHENOL 880 u 580 u 570 u 

PYRENE 880 u 580 U 16 U 16 U 570 u 13 u 

,, PESTICIDESh’CBs (uglkg) f 
* 4,4’-DDD 8.7 U 7.3 R 5.7 u 

4$-DDE 8.7 U 5.8 U 5.7 u 

; 4,4’-DDT 8.7 U 66 5.7 u 

ALDRIN 4.5 IJ 3u 2.9 U 

ALPHA-BHC 4.5 u ’ 3u 2.9 U 

ALPHA-CHLORDANE 4.5 u 12 219 u 

l----- 87 U 58U 57 u 

AROCLOR-1221 170 u 120 u 110 u 

AROCLOR-1232 87 U 56 U 57 u 

AROCLOR-1242 87 U 58 U 57 u 

AROCLOR-1248 67 U 58 U 57u 

AROCLOR-1254 87 U 58U 57 u 

AROCLOR-1260 87 U 58 U 57 u 

BETA-BHC 4.5 u 3u 2.9 U 

DELTA-BHC 4.5 u 3u 2.9 U 

DIELDRIN 8.7 U 5.8 U 5.7 u 

ENDOSULFAN I 4.5 u 3u 2.9 U 

ENDOSULFAN II 8.7 U’ 5.8 U 5.7 u 

ENDOSULFAN SULFATE 8.7 U 5.6 U 5.7 u 

ENDRIN 8.7 U 5.8 U 5.7 u 

ENDRIN ALDEHYDE 8.7 U 5.8 .U 5.7 u 

ENDRIN KETONE 8.7 U 5.8 U 5.7 u 

GAMMA-BHC (LINDANE) 4.5 u 3u 2.9 u 

GAMMA-CHLORDANE 4.5 u 14 2.9 U 

HEPTACHLOR 4.5 u 3u 2.9 U 

4.5 u 3u 2.9 U 

METHOXYCHLOR 680 29 U 

TOXAPHENE 450 u 300 u 1 290 u 



SUMMARY OF ANALYTICAL FESULTS 
SEDIMENT 

SITE 12ISWMU 10 -JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

SAMPLE I.D.: PAI- O-SD-l 4-01 
LOCATION: PAI- O-SD-l 4 

PAI- O-SD-14-02 PAI-lO-SD-Ol4-OlA PAI- 0-SD-Ol4-02A PAI- O-SD-l 5-01 PAI-lO-SD-Ol5-OlA 
PAI-lo-SD-14 PAI-lo-SD-14 PAI- O-SD-l 4 PAI-i O-SD-l 5 PAI-IO-SD-15 

ISAMPLE DATE: 
DIOXINS AND FURANS (ngkg) 

1,2,3,4,6,7,8-HPCDD 
1,2,3,4,6,7,8-HPCDF 
1,2,3,4,7,6,9-HPCDF 
1 9 2 , 3 I 4 I 7,8-HXCDD 
12 I t 3 1 4 I 7 8-HXCDF , 
12 I I 3 I 6 I 7 ‘ I-HXCDD 
12 , 9 3 I 6 t 7 I 8-HXCDF 
1 , 2 9 3 I 7 . 8,9-HXCDD 
12 ,I,,, 3 7 8 Q-HXCDF 
1 I 2 t 3 I 7 I 8-PECDD 
12 I I 3 , 7 I 8-PECDF 
2,3,4,6.7,8-HXCDF 
2,3,4,7,8-PECDF 
,.,.~..-w~-~ 

I 8/l 0198 I 8/13/98 I 8/l 0198 I 8/l 0198 I 8/10/98 I 8/10/98 I 

z,a,/,w I UJIJ I I I I I I 
2,3.7,8-TCDF 
AA_.-. I , I uulu :., ’ .: 

OCDF 
‘,. 

TOTAL- HPCDD :,i ‘) :“* 

TOTAL HPCDF . .;:\ ., 

TOTAL HXCDD 
‘. 

., .:: 

TOTAL HXCDF ) /‘ * :. 

TOTAL PECDD 
:. 

TOTAL PECDF I, 
TOTAL TCDD yi 
TOTAL TCDF 

INORGANICS (mgkg) 
ALUMINUM 17700 8210 6480 
ANTIMONY 4.7 u 3.3 u 2.8 U 
ARSENIC 11.9 6.6 3.2 
BARIUM 32.2 15.6 8.7 
BERYLLIUM 0.72 0.39 0.27 
CADMIUM 0.84 0.002 0.39 
CALCIUM 2680 957 619 
CHROMIUM 32.7 23.3 10.1 
COBALT 3.7 10.3 0.92 
COPPER 113 0.03 5.2 
CYANIDE 0.5 u 0.5 UR 0.5 u 
IRON 25200 28800 6400 
LEAD 203 49.7 12.8 
MAGNESIUM 5100 2350 2030 
MANGANESE 84 81.6 25.9 
MERCURY - 0.35 0.1 0.11 
NICKEL 12.7 1060 3 J 
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SUMMARY OF ANALYTICAL RESULTS 
SEDIMENT 

SITE 12/SWMU 10 -JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

SAMPLE I.D.: PAI-lO-SD-14-01 PAI-10.SD-14-02 PAI-10.SD-Ol4-OlA PAI- 0-SD-Ol4-02A PAI-10.SD-15-01 PAI-lO-SD-Ol5-OlA 

LOCATION: PAI-lO-SD-14 PAI-lo-SD-14 PAI- O-SD-l 4 PAI- O-SD-l 4 PAI- O-SD-l 5 PAI-10.SD-15 

SAMPLE DATE: 8/l 0198 8l13/98 8/l 0198 8llOf98 W10198 8/W/98 
POTASSIUM 2770 1210 1180 
SELENIUM 1.9 u 0.6 U 0.57 u 

SILVER 1.1 u 0.76 U 0.64 U 
SODIUM 18600 9440 8190 
THALLIUM 0.48 U 0.36 0.29 u 
VANADIUM 44.9 22.8 14.1 
ZINC 197 98.7 17.9 

SIMULTANEOUSLY EXTRACTED METALS (umola) 
CADMIUM 
COPPER 
LEAD 
MERCURY 
NICKEL 
ZINC 

ACID VOLATILES SULFIDE (umo/g) 
p 1 ACID VOLATILE SULFIDE I 6 I 2u I I I 

4u I 1‘ 
L MISCEALLANEOUS PARAMETERS 

2 HEXAVALENT PH CHROMIUM mg/kg 7.2 7.8 7.3 

. TOTAL ORGANIC CARBON % 3.8 1.3 1.6 

Par of 40 
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SUMMARY OF ANALYTICAL RESULTS 
SEDIMENT 

SITE 12BWhh 10 -JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

ISAMPLE I.D.: 
ILOCATION: 
[SAMPLE DATE: 
VOLATILES (@kg) 

l,l,l-TRICHLOROETHk 
1 .1.2.2-TETRACHLOROETHANE 

I PAI-10.SD-16-01 I PAI-10.SD-Ol6-OlA i PAI-lo-SD-16A-02 I PAI-10.SD-174 I PAI-10.SD4170lA I PALltLSD.lS-Ol 
1 PAI-XI-SD-16 1 

-- _.. -.__ 
PAI-10.SD-16 

I I 
I PAI-lO-SD-18 I PAI-lo-SD-l+ 1. %h)-SD-17 

I I I 
~.. ._ -- . . I _-..-- PAL11 . _._ _ O-SD-18 

Q/9/98 8/l 0198 1 o/6/99 Q/9/98 . . 9lQf98 

18 U I I 13 u 
III II 4.¶ II I 

,(.,L *I*I”*IL”1IVLIr,n-ll.L I I” ” I I 1u v 13 u 
l,l-QICHLOROETHANE I 4,-b,, I I 16 U 
l,l-DICHLOROETHENE 

13 u 
! 10 u I I 18 U 13 u 

I;P-DICHLOROETHAb” 
1,2-DICHLOROETHEkt ( I u I AL) 10 u 16 U 13 u 
l,P-DICHLOROPROPANE 10 u 18 U : 13 u 
2-BUTANONE 16 U 38 : 21 
P-HEXANC 

u 
31 u 21 u 

I 3.5 I I ,I I I 
)NE 16 U 
.-L-PENTANONE 15 J .” Y 

IE 52 U 11i-u 
E 

58U 
10 u 18U 13 u 

IICHLOROMETHANE 10 u 18 U 13 u 
FORM 10 u 18 U 13 u 

10 u 18 U 13 u 
LrlYL 10 u 7J 13u 
WHLORIDE I----- 10 u I 18 II 4.2 II 

BENZEN 
BROMOI 
BROMO 
BROMOMETHANE 
CARBON DISUf r’nc 
CARBON TETR 
CHLOROBENZENE 
.CHLORODIBROMOMEl THANF 

CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
CIS-lb-DICHLOROPROPENE 
ETHYLBENZENE 
METHYLENE CHLORIDE 
STYRENE 

. .--. .--.. .-..- 

-. IE 
S-1 R-DICHI f-%lOPROPENE 

INE 
DE 
AL 

SEMIVOLATILE!. \-.wv.a, : hdkn\ 
1,2,4-TRICHLOROBENZENE 
l,L-DICHLOROBENZENE 

. 1,3-DICHLOROBENZENE 
1 ,4-DICHLOROBENZENp 
1,4-DIOXANE 
3 ~~.~YvRI.~I .CUI r-cm 

I 10 u I I ii cl 
I I” ” 

I 
13u . 

in II I I 18 U 
I 10 u I I 

13 u -,: 
18 U 13u 

10 u IA II ,cl II ‘. 
I 10 u I I ii i 

I 1” ” 
I 

is ; 
I I I ,*,I ’ I” ” f 

.n 8, 

I 

I I I 13 u 
10 u IA II ,a ,I I 

20 u 
I 

I 
I 

I 
10 u I I 13 u 

I 
in II 
*” ” 

,o II 10 ” -^ . . 
1s u 

4J 8J 13 u 
10 u 18 U 13 u 
10 u 18 U 
10 u 

13u 
18 U 

10 u 18 U I 

! 610 U ! ! I 1200 u I 1000 u 
I 810 U I I I 1200 u 1000 u 

810 U 1200 u 1000 u 
200 u 1000 u 

I I I I I 

-,w VI.. ‘.V,. WI >-... . . PROPANE) 810 U 1200 u 1000 
2,4,5=TRICHLOROPHENOL 

u 
810 U 1200 u 

2,4,6-TRICHLOROPHENOL 
1000 u 

810 U 1200 u 1000 u 
2,6DICHLOROPHENOL 810 U 1200 u 1000 u 

. 
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SUMMARY OF ANALYTICAL RESULTS 
SEDIMENT 

SITE 12/!3WMU lo -JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

SAMPLE I.D.: PAI-lO-SD-16-01 PAI-lo-SD-Ol6-OlA PAI- O-SD-l 6A-02 PAI- O-SD-1 7-01 PAI-lo-SD-Ol7-OlA PAI- O-SD-1 6-01 

LOCATION: PAI-lo-SD-1 6 PAI-lO-SD-16 PAI- O-SD-1 6 PAI- O-SD-l 7 PAI-lo-SD-17 PAI- O-SD-1 6 
SAMPLE DATE: 9l9l96 6llOl96 1 Ol6i99 9l9l96 - - 9l9l96 

2,CDIMETHYLPHENOL 610 U 1200 u 1000 u 
2,4-DINITROPHENOL 1600 U 2400 U 2100 u 
2,4-DINITROTOLUENE 610 U 1200 u 1000 u 
2,6-DINITROTOLUENE 610 U 1200 u 1000 u 
P-CHLORONAPHTHALENE 810 U 1200 u 1000 u 

810 U 1200 u 1000 u 
2-CHLOROPHENOL 
P-METHYLNAPHTHALENE 810 U 1200 u 1000 u 
2-METHYLPHENOL 810 U 1200 u 1000 u 
P-NITROANILINE 810 U 1200 u :lOOO u 
2-NITROPHENOL 810 U 1200 u 1000 u 
3,3’-DICHLOROBENZIDINE 810 U 1200 u 1000 u 
3-NITROANILINE 810 U 1200 u 1000 u 
4,6-DINITRO-2-METHYLPHENOL 1600 U 2400 U 2100 u 
4-BROMOPHENYL PHENYL ETHER 810 U 1200 u 1000 u 
4-CHLORO-3-METHYLPHENOL 610 U 1200 u 1000 u 
4-CHLOROANILINE 810 U 1200 u 1000 u 

1200 u 1000 u 
n I-CHLOROPHENYL PHENYL ETHER 810 U u 1000 t 810 U 1200 u 
_ 
6 

4-METHYLPHENOL u 1000 u 
4-NITROANILINE 1600 610 U U 2400 1200 U 2100 u 
4-NITROPHENOL 
ACENAPHTHENE 810 U 170 u 1200 u 110 u 1000 u 
ACENAPHTHYLENE 810 U 330 u 1200 u 210 u 1000 u 

ANILINE 
ANTHRACENE 810 U 17 u 1200 u 11 u 1000 u 

BENZIDINE 
1000 

BENZO(A)ANTHRACENE 810 U 17 u 1200 u 1lU 
u 

BENZO(A)PYRENE 810 U 22 J 1200 u 12 1000 u 
BENZO(B)FLUORANTHENE 810 U 33 u 1200 u 21 u 1000 u 
BENZO(G,H,I)PERYLENE 810 u 33 u 1200 u 21 u 1000 u 
BENZO(K)FLUORANTHENE 810 U 17 u 1200 u 11 u 1000 u 

BENZOIC ACID 
BlS(2-CHLOROETHOXY)METHANE 810 U 1200 u 1000 u 
B&(2-CHLOROETHYL)ETHER 810 U 1200 u 1000 u 
BlS(2-ETHYLHEXYL)PHTHALATE 810 U 150 J 82 J 
BUTYL BENZYL PHTHAIATE 810 U 1200 u 1000 u 
CARBAZOLE 810 U 1200 u 1000 u 
CHRYSENE 810 U 17 u 1200 u 11 u 1000 u 

1000 u 
DI-N-BUTYL PHTHALATE 810 U 1200 u 
DI-N-OCTYL PHTHALATE 810 U 1200 u 1000 u 
DlBENZO(A,H)ANTHRACENE 810 U 33 u 1200 u 21 u 1000 u 
DIBENZOFURAN 810 U 1200 u 1000 u 
DIETHYL PHTHAIATE 810 U 1200 u 1000 u 
DIMETHYL PHTHALATE 810 U 1200 u 1000 u 

\ FLUORANTHENE 33 u 1200 u 21 u 1000 u 

? 



SUMMARY OF ANALYTICAL 
,. 

RESULTS 
SEDIMENT 

SITE 12iSWMU 10 -JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

ISAMPLE I.D.: 1 PAI-la-SD-16-Ol i PAI-lO-SD-Ol6-OlA 1 PAI-lo-SD-16A-02 1 PAI-lo-SD-17-01 1 PAI-lO-SD-Ol7-OlA I PAI-lO-SD-18-01 i 
ILOCATION: I PAI- O-SD-l 6 1 PAI-lo-SD-16 1 PAI-lo-SD-16 I PAI-lo-SD-1 j I’: P/i-lo-SD-17 I iAl-lO-SD-18 I 
SAMPLE DATE: 9l9l98 8/l O/98 1 Oi6i99 9l9l96 - - 9l9l98 

FLUORENE 810 U 33 u 1200 u 21 u 1000 u 
HEXACHLOROBENZENE 810 U 1200 u 1000 u 
HEXACHLOROBUTADIENE 810 U 1200 u 1000 u 
HEXACHLOROCYCLOPENTADIENE 810 U 1200 u 1000 u 
HEXACHLOROETHANE 810 U 1200 u 1000 u 
INDENO(l,Z,S-CD)PYRENE 810 U 17 u 1200 u 11 u ,100o u 
ISOPHORONE 810 U 1200 u 1000 u 
N-NITROSO-DI-N-PROPYLAMINE 610 U 1200 u 1000 u 
N-NITROSODIPHENYIAMINE 810 U 1200 u 11000 u 
NAPHTHALENE 810 U 170 u 1200 u 110 u :I000 u 
NITROBENZENE 810 U 1200 u 1000 u 
PENTACHLOROPHENOL 1600 u 2400 u 2100 u 
PHENANTHRENE 810 U 17 u 1200 u 11 u 1000 u 
OUChIn, *In II t9)M II 4lwv-l II 
r I ILI.“L I “I” ” I I I lL”V ” I I S”“” ” 

1 810 U I 17 u I I 1200 u 11 u I looou 1 
bES/PCBs (ugikg) 
1 8U 12 u 10 u ‘F: 

8U 12 u 10 u “:- 
8U 12 u 10 u 

4.1 u 6.1 U 5.3 u 
IC 4.1 u 6.1 U 5.3 u 

4.1 u 4.1 u 6.1 6.1 U U 5.3 u 5.3 u 
I-1016 I-1016 8ou 8ou 120 120 u u 1OOu 1OOu 
t-1221 t-1221 180 U 180 U 240 240 U U 210 u 210 u . . 
t-1232 t-1232 80 U 80 U 120 120 u u 100 u 100 u 

i-k-1242 I 80 U I I I 120 u I I loo u I 
80 U 120 u 

I 

ic 
4.1 u 
4.1 u 

. . 8U .” ” 
JLFAN I 4.1 u I I I 5.3 u 
II FAN II R II I 

I 0” I I I IL ” I I IV v 
Al llFHVlIF I II II I I 19 II I 4t-l II I 

E 4.1 u 6.1 U 5.3 u 
LOR 4.1 u 6.1 u 5.3 u 

E 4.1 u 6.1 U 5.3 u 
I Al II I I I Rl II I I - r;?II I 
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SUMMARY OF ANALYTICAL RESULTS 
SEDIMENT 

SITE 12ISWMU 10 -JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

l.“\m I ,vn; 

SAMPLE DATE: 
DIOXINS AND FURANS (nglk9) 

1,2,3,4.6,7,8-HPCDD 
1;2,3,4,8,7,8-HPCDF 
1,2,3,4,7,8,9-HPCDF 
12 3 4 7 8-HXCDD I I I I * 
12347&HXCC- t I t I 1 

rn.-.“-..“-,rJ ml- I “-a”- IO r#s,-,“-G?“-,” rcI,- IVY”- I, I-Al- ,“-a”- I I rPal-Iu-Y”-s” 

9l9l98 8/l 0196 I 1 oht99 919l98 . - 9l9l98 

I I 41 J I I 
1R II 

I I ..- - I 
! ! 1.3 u I ! . . 

IF 1.1 u 
, 1.7 J 

CDF 1.1 u 
1 AA .I 

-.- ” 

12 8 , 3 * 7 t 8 I 9-HXCDF 0.93 u 
12 3 7 8-PECDD 2.9 u I 9 I B 
12 3 7 8-PECDF 1.2 u , I I I 
2,3,4,6,7,6-HXCDF 0.86 u 
2 3 4 7 8-PECDF 1.2 u I I , I 
2.3,Tt8-TCDD 2.6 U 

.TCDF 2.2 u 
3 350 

DF 2.7 J 
HPCDD 130 J 

2,3.7,8* 
OCDi 
oc 
TOTAL 
TOTAL HPCDF ) 1 ! 2.4 U I 1 J 
TOTAL HXCDI II I I I 96 U I I --I - .-.... -- 
TOTAL HXCDF 2.4 U 
TOTAL PECDD 13 u 
TOTAL PECDF 1.9 u 
TOTAL TCDD 4J 
TOTAL TCDF 4.8 U 

INORGANICS (mu@) 
ALUMINUM ! 22100 I ! ! 24600 I ! 21100 I - 
ANTlMOh 
ARSENIC 

IY 9u 6.3 U 4.4 u 
11.6 12.2 10.9 
23.7 26.1 24.7 BARIUM 

BERYLLIUM 0.97 1 0.93 
CADMIUM 0.41 u 0.87 U 0.47 u 
CALCIUM 1750 2220 6110 
CHROMIUM 32.7 33.8 36.8 
COBAL 
COPPER 9.5 10.1 9.8 
CYANIDE 1u 2u 8U ~ 
IRON 19600 20700 19900 _ 

3 18.4 J 22.6 J 16.3 J 
6200 8270 

IESE I 128 177 218 
IY 0.07 u 0.1 0.1 

LEAC 
MAGNESIUM ! 5320 
MANGAN 
MERCUF 
NICKEL I 10.9 u I I I 11.8 U I I 10.4 u I 

Par _ ‘. of 40 
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SUMMARY OF ANALYTICAL RESULTS 
SEDIMENT 

SITE 12’SWMU 10 -JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

SAMPLE I.D.: 
LOCATION: 

1 PAI-lO-SD-16-01 1 PAI-lO-SD-Ol6-OlA 1. PAI-10.SD-16A-02 1 PAI-10.SD-17-01 1, PAI-lO-SD-Ol7-OlA 1 PAI-10.SD-1641 1 
I PAI- O-SD-l 6 1 PAI-lo-SD-1 6 1 PAI- O-SD-l 6 1 PAI- O-SD-l 7 1 PAI-lO-SD-17 t PAI-XI-SD-18 I 

SAMPLE DATE: 9/9/‘98 8.00198 low66 9l9l96 . . 6lSi96 
POTASSIUM 2880 3210 2830 
SELENIUM 0.76 U 1.2 u 0.19 u 
SILVER 0.87 U 1.9 u 1.5 u 
SODIUM 13200 20500 17600 
THALLIUM 0.41 0.61 U 0.49 u 
VANADIUM 47 48.8 44.9 
ZINC 45.8 42.2 40.2 

SIMULTANEOUSLY EXTRACTED METALS (umo/g) 

CADMIUM 0.0005 u 0.0008 U 0.0007 
COPPER 0.11 0.007 u ; 0.04 
LEAD 0.056 0.024 0.047 
MERCURY 0.15 u 0.21 u 0..19 u 
LllPVCl n *,n ,-. an” ^ ^A_ 
,.I”.\Ll. I “.VIJ I I I u.uucJ I I U.Ul3 
ZINC I 0.82 I 1.02 1.4 

ACID VOLATILES SU’ =lnc ‘*w.w.‘-’ 
t ACID VOLATILE SLJI 

LI IYL ,wvw,y, 

. .-_ ---FIDE I 7.9 I I I 16 I I 1 3 “.. 
NEOUS PARAMETERS 

I 
NT CHROMIUM mgkg I I I I I I fO -7a -- I 

I v.0 I I I 1.4 I I -~~ I.0 I . 
TOTAL ORGANIC CARBON % I 2.8 I I I 3 I I 2.7 I 
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SAMPLE I.D.: 
LOCATION: 
SAMPLE DATE: 

SUMMARY OF ANALYTICAL RESULTS 
SEDIMENT 

SITE 12ISWMU 10 -JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

. 
PAI-10.SD-Ol8-01A PAI-10.SD-19-01 

PAI-lo-SD-18 PAI- O-SD-l 9 
. . 12/16/99 

PAI- O-SD-20-01 
PAI-lo-SD-20 

12/15/99 



SUMMARY OF ANALYTICAL RESULTS 
SEDIMENT 

SITE 12/SWMU 10 -JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

SAMPLE I.D.: PAI-10.SD-Ol8-OlA 
LOCATION: PAI-l&SD-l 8 
SAMPLE DATE: . . 

PAI- O-SD-l 9-01 
PAI-lO-SD-19 

PAI-lo-SD-TO-01 
PAI- O-SD-20 
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SUMMARY OF ANALYTICAL RESULTS 
SEDIMENT 

SITE 121SWMU 10 -JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

ISAMPLE I.D.: 
ILOCATION: 

pA~.ln.~~~l~~~A I PAI-l&SD-19-61 I PAl-l@SD-29-01 

SAMPLE DATE: 
FLUORENE 
HEXACHLOROBENZENE 
HEXACHLOROBUTADIENE 
HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(1,2,3-CD)PYRENE 
ISOPHORONE 
N-NITROSO-DI-N-PROPYLAMINE ’ N-NITROSODIPHENYLAMINE 
NAPHTHALENE 

NITROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
PHENOL 

I 
PAI-VI-SD-16 

lhc I 
‘------ 1 PA;gI-9 j PAiF- 1 

I” 

39 u 14 20 u 

570 130 u 

570 u 830 U 
570 u 830 U 
Fml II 830 u 

20 u 330 u 
330 u 
830 u 

200 u I OY 100 u 
--I 830 U 

,.-Inn II 
I ZIXJ 

-. 0.L ” 
83n u 

I I 
A,. II I 1” 1 

“I” I ._. 

8.9 U 10 u 
570 u I 
570 u I 
570 u 1 
^^ U 

I 3/o u 
---0 u 4rvv ” 

\- 0.5 u 
=?I u --. - 

I LU ” I I-v U 20 u 1 

1s (uglk9) -7 u 41 u 
LU 41 u 

UJ 41 UJ 
I 14 u 21 u 

-. . . 

PYRENE 

‘~ 
14 u 21 u 
14 u 21 u 
14 u 21 u 
14 u 21 u 
14 u 21 u 
14 u 21 u 
14 u 21 u 
14 u 21 u 
14 u 21 u 

I 14 u 21 u 
. . . . n. II 

DELTA-BHC 14 u II ” 

28 U 41 u DIELDRIN 
u ENDOSULFAN I 14 u 21 
u ENDOSULFAN II 28 U 41 

ENDOSULFAN SULFATE 28 U 41 u 
28 U 41 u 

ENDRIN 
ENDRIN ALDEHYDE 28 U 

ENDRIN KETONE 28 U 

GAMMA-BHC (LINDANE) 14 u 

GAMMA-CHLORDANE 
HEPTACHLOR 
HEPTACHLOR EPOXIDE 
METHOXYCHLOR I 140 

TOXAPHENE 

Par -. of40 
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SUMMARY QF ANALYTICAL RESULTS 
SEDIMENT 

SITE 126WMU 10 -JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

SAMPLE I.D.: PAI-lo-SD-OlE-OlA 
LOCATION: PAI- O-SD-l 8 

PAI- O-SD-1 901 
PAI-lo-SD-19 

PAI-lo-SD-2041 
PAI-lo-SD-20 

ISAMPLE DATE: I - _ I i2n5199 I mm9 1 ” 

1,2,3,7,8-PECDD 
1,2,3,7,8-PECDF 
2 3 4 8 7 I I I t t 8-HXCDF 
2,3,4,7,8-PECDF 
2,3,7,8-TCDD 
2,3,7,8-TCDF 

TOTAL HPCDD 
TOTAL HPCDF 
TOTAL HXCDD 
TOTAL HXCDF 
TOTAL PECDD 
TOTAL PECDF 
TOTAL TCDD 
TOTAL TCDF 
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SUMMARY OF ANALYTICAL RESULTS 
SEDIMENT 

SITE 1!2ISWMU 10 -JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA‘ 

PAI- O-SD-18 

ACID VOLATILES SULFIDE (urnoh) 
1 ACID VOLATILE SULFIDE 
MISCEALLANEOUS PARAMETERS 

HEXAVALENT CHROMIUM mgncs 
PH 
TOTAL ORGANIC CARBON % 

Par- ‘7 of 40 
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SUMMARY OF ANALYTICAL RESULTS 
SEDIMENT WASTE 

SITE 12BWMU 10 - JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

ISAMPLE I.D.: 

iTE: 
VOLATILES _ _ ludka) 

l,l,l-TRICHLOROETHANE 
1 ,1,2,2-TETRACHLOFiOETHAfdE 
1 ,l ,P--i-BICHLOROETHANE 

1 pl-O12-01(35) 1 Pl-O12-02(36) 1 
1 ‘ PI-ol2-91 I PI-912-02 

12ll4l95 I 
I 

12/14/95 1 

17 u I .16 U I 
17 u 
17 I 

16 U 
J 16 U 

l,l-DICHLOROETHANE 17 u 16 U 
1 ,l-DICHLOROETHENE 17 u 16 U 
1 ,P-DICHLOROETHANE 17 II Ifi II 
1 ,BDICHLOROETHENE (TOTAL) 
1 ,PDICHLOROPROPANE 
2-BUTANONE 
2-HEXANONE 
4-METHYL-2-PENTANONE 
ACpv.lI= 
RCh 

. . VI .b II ” 

w.e, JZENE 17 u 16 U 
BROMODICHLORQMETHANE 17 u 1611 

*- a. BROMOFORM 
BROM~MFTHANF 

CARB( 
-...-.. ., . ..- 17 u 
3N DISULFIDE 17u 

CARBON TETRACHLORIDE 17 u 
CHLOROBENZENE 17 u 
CHLORODIBROMOMETHANE 17 u 
CHLOROETHANE 17 u 
CHLOROFORM 17 u 
CHLOROMETHANE 17 II 

I II ” 
i-l-u cc ,.dl.“) 1 

ENE I 2000 u 
2000 u 

SEMIVOLA, IL-L- \uy,nw 
1,2,CTRICHLOROBENZI 
1 ,BDICHLOROBENZENE -___ _ 
1,9DICHLOROBENZENE I 2000 u 
1 ,CDICHLOROBENZENE 2000 u 62 
2,2’-OXYBIS(l-CHLOROPROPANE 2000 U 62u u I - - 
2,4,5-TRICHLOROPHENOL 5100 -- u 16f 30 u 
2,4,6-TRICHLOROPHENOL onnn u 6.““” 62 :o u 
2,6DICHLOROPHENOL - 2000 

,g 
U I 

3 

62 ‘0 u 
!OL 2000 u R9 -0 u 

2,4-DINITROPHENOL 5100 u *,.A- me 
1ouu u 

2,4-DINITROTOLUENE 2000 u ,62n ” 
2,6-DINITROTOLUENE 2000 u 62- _ 
P-CHLORONAPHTHALENE 2000 u 62n 11 I 
P-CHLOROPHENOL 2000 u 62 
2-METHYLNAPHTHP iLENE 2000 u I ~~~ 6 i2’ 

ZMETHYLPHENOL 2000 U’ I 621 
P-NITROANILINE 5100 u I 1fX 

P-NITROPHENOL 201 
3,3’-DICHLOROBENZIDINE 201 -- 
3-NITRC IANILINE I 5100 ; IN 
4,6-DINITRO-2-METHi ‘LPHENOL 5100 u 
4-BROMOPHENYL PHLIY 1 L c I n~m-t Chl”, c-rucc) I LU! -30 u 620 U 
4-CHLORO-3-METHYLPHENOL 2ot 30 U 620 U 
4-CHLOROANILINE 201. 30 u - f-0 u -- 

-4-CHLOROPHENYL PHENYL ETHER 2000 u I 621 3u 
CMETHYLPHENOL 2000 u 1 620 U 1 

c-1254 



SUMMARY OF ANALYTICAL RESULTS 
SEDIMENTiWASTE 

SITE 12/SWMU 10 - JERICHOISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

SAMPLE I.D.: Pl-O12-01(35) 
LOCATION: PI-012-01 

PI-91 2-02(36) 
PI-01 2-02 

SAMPLE DATE: 12l14i95 12t14f95 
4-NITROANILINE 5100 u 1600 U 
4-NITROPHENOL 5100 u 1600 U 

~JO u 620 U 
m II 6wn II 

ACENAPHTHENE 2oc 
ACENAPHTHYLENE 2OC” Y I “U” - 
ANTHRACENE 2OC” ” I 620 u 
BENZO(A)ANTHRACENE 2oc 320 u 

SENZO(A)PYRENE 3ru --- - 
BENEO(B)FLUORANTHENE 320 u 
BENZO(G,H,I)PERYLENE zuuu u I ,620 u 
BENZO(K)FLUORANTHENE 20( 620 u 
BIS(2-CHLOROETHOXY)METHANE 20( 620 u 
BIS(2-CHLOROETHYL)ETHER 3nf 620 u 
BlS(2-ETHYLHEXYL)PHTHALATE 780 U 

BUTYL BENZYL PHTHALATE L”“” ” I 620 u 
CARBAZOLE 2000 u I 620 U 
CHRYSENE 2000 u s 620 U 
DI-N-BUTYL PHTHALATE 3Rf 620 U 
DI-N-OCTYL PHTHALATE 620 U 

DIBENZO(A,H)ANTHRACENE 2ot 

DIBENZOFURAN 
,.,.. 

DIETHYL PHTHALATE 2uuLl u I ZY J 
DIMETHYL PHTHALATE 2000 u 620 U 
FLUORANTHENE 2000 u I 620 U 
FLUORENE ^^_.T II zuuu u I 620 U 
UeVnPUl nonPFhl7FhlF 7rloo u 620 U I linn”, lL”l l”YLl.--l.L ---- - 

I pnoo u 620 U 
DO u 620 U 
DO u 620 U 
nn u. f37n iI 

I I 

PESTlCIDESIPCEs @g/k 
4,4’-DDD 
4,4’-DD= 
1 II nh e,+ -utiT 580 II J- 
ALDRIN 47 u 3.2 U 
ALPHA-BHC 47 u 3.1 J 

ALPHA-CHLORDANE a7 u 6.2 U 
AROCLOR-1016 9-- 
AROCLOR-1221 1900 - 

47n 11 I 62 u 
920 U- 1 .62U 
920 U I 62 U 
^ ,-a.. me-. II 

AROCLOR-1242 I 

ARQCLOR-1248 
AROCLOR-1254 z4uuu OL‘” 
AROCLOR-1260 920 U 62 U 
BETA-BHC 47 u 4.6 U 
DELTA-BHC 47 u 3.2 U 

DIELDRIN 
ENDOSULFAN I 
ENDOSULFAN II 
ENDOSULFAN SULFATE 
ENDRIN l& 

- ENDRIN ALDEHYDE 180 
ENDRIN KETONE 92 U I ti.2 u -4 

,F-X 
-_ 

,.---I 



SUMMARY OF ANALYTICAL RESULTS 
SEDIMENT WASTE 

SITE 12ISWMU lo. e JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIs ISLAND, SOUTH CAROLINA 

SAMPLE I.D.: 
LOCATION: 
SAMPLE DATE: 

GAMMA-BHC (LINDANE) 
GAMMA-CHLORDANE 
HEPTACHLOR 
HEPTACHLOR EPOXIDE 
METHOXYCHLOR 
TOXAPHENE 

INORGANICS (mg/kg) 
ALUMINUM 
ANTIMONY 
ARSFNIC 

PI-O12-01(35) PI-01 2-02(36) 
PI-012-01 PI-01 292 
12/l 4195 12/l 4195 

47 u 3.2 U 
74 u 6U 
47 u 3.2 U 

150 u 3.2 U 
470 u 32 U 

4700 u 320 U 

9580 11700 
3.3 9.4 

40.6 49.7 

I . 66.8 I BARIUM 73.2 
BERYLLIUM 0.33 u 0.47 u 
CADMIUM 1.8 4.7 
CALCIUM 4600 6670 -.-.-- 

OMII IM I 37.8 I 119 I UI In-....-... -. .- .- 

COBALT 8.2 22.7 
COPPER 168 489 
CYANIDE nnn II ft.8 U 
IRON 1 za 

e-n** 

I FAD 58 

V.“” ” b 
---loo 3(1 I uuu 

--. .- 
MAGNESIUM I 

3990 9 2930 
6220 

MANGANESE 297 1480 
*a,- *, **n I, I 

MERCURY u.13 u u.uo u 
NICKEL 41.4 86.9 
POTASSIUM 1470 2210 
SELENIUM 1.2 0.86 
SILVER 1.2 1.1 
SODIUM ran** 1 IZUU I I 9870 
THALLIUM 0.74 U _.. - 0. -.74 U’ 
VANADIUM I 27.6 I 44.9 I 
ZINC 751 1520 I 



CT0020-MCRD PARRIS ISLAND 
SOIL DATA 
KAS 
SDG: WR1395 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QCJY PE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

PAI- -SD-24-01 
04l26lOl 
WR1395-6 

’ NORMAL 
65.0 % 

/ 
UG/KG 

RESULT QUAL CODI 

’ POLYNUCLEAR AROMATIC HYDROCARBONS 
I-METHYLNAPHTHALENE 30 U 

2-METHYLNAPHTHALENE 30 U 

ACENAPHTHENE 30 U 

ACENAPHTHYLENE I 30 U 

ANTHRACENE 30 U 
-w-e 

BENZO(A)ANTHRACENE 30 U 

BENZO(A)PYRENE 30 U 

BENZO(B)FLUORANTHENE 30 U 

n BENZO(G,H.I)PERYLENE 30 U 
) BENZO(K)FLUORANTHENE 30 U 

G 
d-l 

CHRYSENE 30 U 

DIBENZO(A,H)ANTHRACENE 30 U 
FLUORANTHENE 30 U 

FLUORENE 30 U 

INDENO(l,2,3-CD)PYRENE 30 U 

NAPHTHALENE 30 U 

PHENANTHRENE 30 U 

PYdENE 30 U 

SOA-R 
j 

08/09/01 

PAI-Oi-SD-2501 PAI-Ol-SD-26-01 
04/26/O 1 04/26/01 
WR1395-5 WR1395-3 
NORMAL NORMAL 
46.0 % 36.0 % 

UG/KG UGlKG 

IESULT QUAL CODE 

14 U 

14 U 

14 U 

44 U I 

44 U I 
44 U I 
44 U 

44 U I 
44 U 

44 U I 
44 U 

44 U I 

PAI- 0-SS-08-02 
04t26iOl 
WRl395-2 

c: 

NORMAL 
98.0 % 

UG/KG 

IESULT QUAL QUAL CODE 
I 

!80 UJ R 12 J P 

!80 UJ R 9 J P 

!80 UJ R 30 



RD PARRIS ISLAND 

KAS 
SDG: WR1395 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
W-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

PAI- 0-SS-12-02 
04l26lOl ----I WR1395-1 
NORMAL 
97.0 % 

UGlKG 

RESULT QUAL CODI 
’ POLYNUCLEAR AROMATIC HYDROCARBONS 

l-METHYLNAPHTHALENE 20 u 

P-METHYLNAPHTHALENE 20 U 

ACENAPHTHENE 20 U 

ACENAPHTHYLENE 20 U 

ANTHRACENE 20 U 

BENZO(A)ANTHRACENE 33 

BENZO(A)PYRENE 33 

r\ BENZO(B)FLUORANTHENE 53 
I 

BENZO(G,H,I)PERYLENE ; 16 J P 

s 
BENZO(K)FLUORANTHENE 15 J P 

CHRYSENE 27 

DlBENZO(A,H)ANTHRACENE 20 U 

FLUORANTHENE 39 

FLUORENE 20 U 

INDENO(1,2,34D)PYRENE 22 

NAPHTHALENE 20 U 

PENTACHLOROPHENOL 620 U 

PHENANTHRENE 16 J P 

PYRENE 40 

II 

100.0 % 

IESULT QUAL CODE 

I 

SO&RES.DBF 06/09/01 

I/ 

100.0 % 

lESULT QUAL CODE 

I 

II 

100.0 % 

3ESULT QUAL CODE 

Y. 

,-. 

z 



9 
. 

8 

x 8 



Qualifier Codes: 

A 

B 

C 
D 

E 

F 

G 
H 

I 

J 
K 

L 

M 

N 

NO1 

NO2 

NO3 

0 

P 

Q 
R 

S 
T 

U 
v 

W 

X 
Y 
Z 

Lab Blank Contamination . 
Field Blank Contamination 

Calibration (i.e., % RSDs, %Ds, ICVs, CCVs, RPDs, RRFs, etc.) Noncompliance 
MSIMSD Noncompliance 

LCS/LCSD Noncompliance 

Lab Duplicate Imprecision 

Field Duplicate Imprecision 

Holding Time Exceedance 
ICP Serial Dilution Noncompliance 

GFAA PDS - GFAA MSA’s r c 0.995 
ICP Interference - include ICSAB % R’s 

Instrument Calibration Range Exceedance 

Sample Preservation 

Internal Standard Noncompliance 

Internal Standard Noncompliance Dioxins 

Recovery Standard Noncompliance Dioxins 

Clean-up Standard Noncompliance Dioxins 
Poor Instrument Performance (i.e., base-time drifting) 
Uncertainty near detection limit (c 2 x IDL for inorganics and <CRQL for organics) 

Other problems (can encompass a number of issues) 
Surrogates Recovery Noncompliance 

Pesticide/PCB. Resolution 

% Breakdown Noncompliance for DDT and Endrin 

Pest/PCD% between columns for positive results 

Non-linear calibrations, tuning r c 0.995 (correlation coefficient) 
EMPC result 

Signal to noise response drop 
Percent solids ~30% 
Uncertainty at 2 sigma deviation is less than sample activity 

. 
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DATA QUALITY 

Various quality control measures were implemented during the 1998 field sampling and laboratory 
analysis performed by Tetra Tech NUS at SWMU 10. These measures were conducted to ensure that the 
resultant data were suitable for their intended uses (i.e., nature and extent determination, risk assessment, 
etc.). A brief summary of the measures is prov,ided in this appendix. Section 1.0 contains a summary of 
the Data Quality Objectives (DQOs). Field Quality Control Samples are discussed in Section 2.0. A 
summary of the data validation procedures and the results of the data validation process is provided in 
Section 3.0. 

1.0 DATA QUALITY OBJECTIVES 

A detailed discussion of the DQOs for the 1998 field sampling is provided in the Quality Assurance section 
of the MCRD Parris Island Work Plan (Tetra Tech NUS, March 1998) DQOs for all field and laboratory 
analyses, which includes requirements for precision, accuracy, and completeness, are summarized in the 
remainder of this section. 

1 .I Precision 

Precision characterizes the amount of variability and bias inherent in a data set. This parameter also 
describes the reproducibility of measurements of the same parameters for samples under similar 
conditions. Precision is expressed as a Relative Percent Difference (RPD), which is defined as the 
relation of the range relative to the mean RPDs, which are typically expressed as percentages, are used 
to evaluate both field and laboratory duplicate precision and are calculated, as follows: . 

RPD = VI-v2 x loo 
(Vl + V2)/2 

where RPD = relative percent difference 
Vl,V2 = two results obtained by analyzing duplicate samples 

The precision objectives for CLP parameters are specified in the associated analytical protocols. For non- 
CLP data, the precision objective of 160 percent for solid matrices and &30 percent for aqueous matrices 
were employed for this project. 

Field duplicates monitor the consistency with which environmental samples were obtained and analyzed. 
Laboratory duplicates measure the reproducibility of laboratory generated results. RPDs were calculated 
for each set of field and laboratory duplicates generated for the investigation. Failures in meeting the 
precision objectives resulted in the qualification (as per data validation protocols) of the associated 
analytical data. The qualification of the 1998 analytical data for SWMU IO, as well as the implication of the 
data qualifications, is discussed in Section 3.0 of this appendix. 

I .2 Accuracv 

The degree of accuracy of a measurement, which is expressed as a percent recovery, is based on a 
comparison of the measured value with an accepted reference or true value. Accuracy measurements 
are determined by the analysis of “spiked” samples (i.e., blank, surrogate, or matrix spikes). These 
analyses measure the accuracy of the laboratory operations as affected by the sample matrix. Percent 
recovery is calculated using the following equation: 

%R=Ss-So x100 
S. 



where %R = percent recovery 
ss = result of spiked sample 
so = result of non-spiked sample 
s = concentration of spiked amount. 

In general, the accuracy objective for the 1998 analytical data is defined as 75 to 125 percent (percent 
recovery). Failures in meeting the accuracy objectives resulted in the qualification (as per data validation 
protocols) of the associated analytical data. A discussion of the qualification of the 1998 analytical data 
for SWMU IO and the implication of the data qualifications is provided in Section 3.0 of this appendix. 

.,-. 

I .3 Completeness 

Completeness is a measure of the amount of valid data obtained from the field and laboratory analyses in 
relation to the total amount of data collected. Completeness is typically expressed as a percentage and is 
determined using the following equation: 

%C = _vx 100 
T 

where %C = percent completeness 
V = number of results determined to be valid 
T = total number of results 

Under ideal conditions, the completeness objective would be 100 percent. However, samples can be 
rendered unusable during shipping or preparation (e.g., bottles broken or extracts accidentally destroyed) 
or analysis (e.g., loss of instrument sensitivity, strong matrix effects). The completeness objective for this 
project is 90%, as stated in the Work Plan. The calculated percent completeness for all chemical 
analytical data collected during the 1998 sampling event for SWMU IO is 98.9% (i.e., 126 chemical 
analytical results out of a total of 12,130 data points were qualified as unusable), indicating that the data 
completeness objective for the project was achieved. 

f---\, 

Table 1 of this appendix contains a list of those sample results which were determined to be invalid and 
unusable via data validation. Section 3.0 of this appendix contains a summary of the data validation 
results and describes, in general, the rationale behind the rejection of these analytical results. 

2.0 FIELD QUALITY CONTROL SAMPLES 

The following field quality control (QC) samples were collected for the 1998 sampling effort and analyzed 
in accordance with DQO requirements, as specified in the Work Plan: 

l Field duplicates were obtained at a frequency of one per every ten samples (10% per matrix). Field 
duplicates for soil samples are two separate samples collected from the same source. Aqueous 
sample duplicates are collected simultaneously. Duplicates assess the overall precision of the 
sampling and analysis program. , 

l Trip blanks of analyte-free water were generated by the laboratory, taken to the sampling site, and 
returned to the laboratory with the environmental samples to be analyzed for volatile organic 
compounds. Analytical results for trip blanks are used to determine the level of contamination 
associated with the transportation of environmental samples. One trip blank was collected per each 
cooler and analyzed for volatile organics. 

l Rinsate blanks were obtained by pouring analyte-free water over sample collection equipment (e.g., ,/--- 

bailers, etc.) after decontamination to assess the effectiveness of field decontamination procedures. 
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Samples were obtained at a frequency of one per day per media per analysis. However, only 
samples generated every other day were subjected to chemical analysis. 

l Field blanks consisted of source water samples used in steam cleaning and/or decontamination and 
are used to determine the level of contamination associated with the source water. Field blanks were 
obtained at a frequency of one per event per decontamination water source. 

Documentation for the actual collection of the aforementioned field QC samples for all 1998 SWMU 10 
analytical data is provided in Appendix C, Chain of Custody (COCs). 

3.0 DATA VALIDATION 

All samples collected as part of the 1998 field effort and sent to the laboratory for chemical analysis were 
subjected to data validation. Data validation is an objective systematic process in which analytical data 
are reviewed to ascertain the validity of the reported results and to identify for the data user the possible 
limitation of these results. This section summarizes the various aspects of the data validation process. 

3.1 General Data Validation Procedures 

Validation of data generated for samples collected during the 1998 field effort was completed in 
accordance with the procedures for Level D data validation as outlined in Navy guidance (Sampling and 
Chemical Analysis Quality Assurance Requirements for the Navy Installation Restoration Program, 
NEESA 20.2-0478). Level D data validation was performed for all samples analyzed via the USEPA’s 
Contract Laboratory Program (CLP) methods, as well as for some samples analyzed via SW-846 methods 
which are similar to the CLP methods (e.g., the 8000 series methods). Data were validated in accordance 
with the USEPA’s CLP Functional Guidelines for Organic and Inorganic Data Review, as amended for use 
in USEPA Region IV. 

At a minimum, the validation process included consideration of the following: data completeness, holding 
time compliance, mass calibrations, field QC and laboratory generated blanks, internal standards, 
surrogate spikes, blank spikes, matrix spikes, field duplicate precision, chemical interferences, 
quantitation, detection limits, and system performance. 

Evaluation of laboratory and field QC blank analyses aided in the elimination of false positive results which 
were identified as laboratory artifacts. The overall determination of data utility or reliability was based 
upon laboratory compliance with specified methods and adherence to quality control requirements. 
Noncompliances observed during the validation process typically resulted in the qualification of the 
associated analytical data. The qualifiers alert the data user to imprecise or estimated results and, in the 
worst case, unreliable and unusable data. 

The net results of the validation process were summarized in sample delivery group-specific technical 
reports consisting of a memorandum, a section of qualified analytical results, and a supporting 
documentation section which provided the rationale for changes and/or qualification of the data. These 
memoranda provide a detailed explanation of the results of the data validation review. All data validation 
documentation is currently retained on file by Tetra Tech NUS, in the Pittsburgh, Pennsylvania office. 

3.2 Data Validation Qualifiers 

As mentioned previously, the qualification of analytical data during the validation process (i.e., application 
of U, J, UJ, UR, and R qualifiers) was conducted as required by the USEPA Functional Guidelines. The 
attachment of the data qualifiers to analytical results signifies the occurrence of quality control 
noncompliances which were noted during the course of data validation. The various data qualifiers are 
defined, as follows: 
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l u - Indicates that the chemical was not detected at the numerical detection limit (sample-specific 

quantitation limit) noted. Nondetected results from the laboratory are reported in this manner. This 
qualifier is added to a positive result (reported by the laboratory) if the detected concentration is 
determined to be attributable to contamination introduced during field sampling or laboratory analysis. 

. UJ - Indicates that the chemical was not detected. However, the detection limit (sample-specific 
quantitation limit) is considered to be estimated based on problems encountered during laboratory 
analysis. The associated numerical detection limit is regarded asinaccurate or imprecise. 

l J - Indicates that the chemical was detected. However, the associated numerical’ result is not a 
precise representation of the amount which is actually present in the sample. The laboratory reported 
concentration is considered to be an estimate of the true concentration. 

l B - Indicates that the chemical may or may not be present. The nondetected analytical result 
reported by the laboratory is considered to be unreliable and unusable. This qualifier is applied in 
cases of gross technical deficiencies (i.e., holding times missed by a factor of two times the specified 
time limit, severe calibration noncompliances, and extremely low quality control recoveries). 

l R - Indicates that the chemical may or may not be present. The positive analytical result reported by 
the laboratory is considered to be unreliable and unusable. This qualifier is applied in cases of gross 
technical deficiencies. 

The preceding data qualifiers may be categorized as indicative of major or minor problems. Major 
problems are defined as issues that result in the rejection of data, qualified with UR and R data validation 
qualifiers. These data are considered invalid and are not used for risk assessment and decision making 
purposes. A summary of the rejected results for the 1998 analytical data for SWMU 10 is contained in .---k 

Table 1. Minor problems are defined as issues resulting in the estimation of data, qualified with U, J, and 
UJ data validation qualifiers. Estimated analytical results are considered to be suitable for risk 
assessment and decision making purposes. 

3.3 Summaw of Data Validation Results 

A brief summary of the data validation results for the 1998 sampling effort for SWMU 10 is provided in the 
remainder of this section. All validated analytical results are presented in Appendix C. 

3.3.1 Organic Analyses 

Bis(2-ethylhexyl)phthalate, methylene chloride, acetone, and tetrachloroethene were identified as 
laboratory blank contaminants. Acetone and methylene chloride were identified as field blank 
contaminants. Detection limits for these compounds in the affected environmental samples were elevated 
during the data validation process because positive results for these chemicals are considered to be 
attributable to blank contamination. 

In general, analytical results for organic compounds were qualified as estimated, J or UJ, for observed 
noncompliances with calibrations, percent difference between columns (pesticides only), and instrument 
range exceedance. Positive results reported at concentrations less than the Contract Required 
Quantitation Limit (CRQL) were also qualified as estimated because of potential uncertainty near the 
CRQL. 

Positive and nondetected results in some samples were rejected due to gross technical noncompliance 
with calibration criteria (i.e., relative response factors c 0.050). The compounds 2-butanone, 2-hexanone, 
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4-methyl-2-pentanone, and acetone were the most frequently affected, Primarily, aqueous matrices were 
affected by the noncompliances. Refer to Table 1 for a listing of the affected samples and compounds. 

The positive result for 4,4’-DDD in sediment sample PAI- O-SD-14-02 was rejected due to a percent 
difference between the analytical columns greater than 100%. 

Acetone exceeded the instrument’s linear calibration range in surface soil sample PAI-IO-SS-1 l-01. The 
positive result was qualified as estimated, (J). This was the only exceedance of this nature for SWMU 10. 

None of the organic analytical results for aqueous or solid samples collected at SWMU 10 during the 1998 
sampling effort were qualified due to matrix spike (MS) noncompliance, laboratory control sample (LCS) 
noncompliance, field duplicate imprecision, holding time exceedance, sample preservation, surrogate 
recovery, internal standard recovery, or other problems. 

3.3.2 inorganic Analysis 

Several inorganic chemicals were detected as contaminants in the laboratory blanks at. varying 
concentrations. The following compounds were detected in field blanks associated with the surface 
waters: copper, selenium, zinc, iron, and beryllium. The detection limits of those results that were found 
to be attributable to blank contamination introduced during field sampling and/or laboratory analysis were 
raised during the validation process. 

Inorganic sample results were typically qualified as estimated based on problems noted with calibration 
and matrix spikes. Other than blank contamination, no qualifiers were assigned to waste water and waste 
solids analyses, Groundwater, surface water, sediment, and surface soils were qualified due to calibration 
noncompliances and blank contamination. Surface waters were also qualified due to matrix spike 
noncompliance. 

None of the inorganic analytical results collected at SWMU 10 during the 1998 field effort were qualified as 
unusable, rejected. It should also be noted that all holding times were met for inorganic analyses for solid 
and aqueous samples. In addition, no qualifiers were applied on the basis of field duplicate imprecision. 

3.3.3 Miscellaneous Analyses 

Nitrate/Nitrite was identified in method blanks associated with groundwater analyses. Acid volatile sulfide 
and zinc (AVS/SEM) was identified in method blanks associated with sediment analyses. 

The nondetected result for cyanide in sediment sample PAI-IO-SD-14-02 was rejected, UR, due to matrix 
spike noncompliance. 

Groundwater results for nitrate/nitrite and cyanide were qualified as estimated, J and UJ, due to calibration 
noncompliances. Surface water results for hexavalent chromium were also qualified as estimated, UJ, 
due to calibration noncompliances. 

No other qualifiers were applied to miscellaneous parameters analyzed for SWMU 10. 

All validated results for SWMU 10 are presented in Appendix C (Data Base). This database is inclusive of 
all positive results (i.e.,1998 data) and is used to defined the nature and extent of contamination, assess 
contaminant fate and transport, and characterize potential risks. 
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TABLE 1 

SAMPLE 
PAI-IO-SD-14-02 
PAI-lo-SS-01-01 
PAI-lo-GW-01-01 
PAI-lo-GW-02-01 
PAI- 0-GW-03-01 
~~~-in-~w-Od-oi 

MATRIX REJECTED RESULTS 
SD cyanide, 4,4’-DDD 
ss acetone 
GW 2-butanone, 2-hexanone, 4-methyl-2-pentanone, acetone 
GW 2-butanone, 2-hexanone, 4-methyl-2-pentanone, acetone 
GW 2-butanone, 2-hexanone, 4-m ethvl-Zaentanone 
GW 2-butanone. 2-hexanone. 4-m . ,.. .- -.- -. -. , - -----~~-~ -- ~ 

1 f$ 
Iethyl-2-pentanone 

PAI- O-GW-05-O 1 ( 2-butanone, 2-hexanone, 4-methyl-2-pentanone 
IpAl-j fmw-ne-ni I GW . ,.. . . --. -- -. 

cw 
I 2-butanone. 2-hexanone. 4-methvl-2-c - ____.. - ._, - - , , lentanone, acetone 

PAI- O-GW-07-01 ) 1 2-butanone, 2-hexanone, 4-methil-2-pentanone 
PAI-IO-GW-07-01-D GW 
PAI- 0-GW-08-01 GW 
PAI- O-GW-09-01 GW 

PAI-I 0-GW-1 O-01 GW 
PAI-IO-GW-1 l-01 GW 

2-butanone, 2-hexanone, 4-methyl-2-pentanone 
2-butanone, 2-hexanone, 4-methyl-2-pentanone 
2-butanone, 2-hexanone, 4-methyl-2-pentanone, 4-nitroquinoline-l- 
oxide, acrolein, ac$onitrile, methacrylonitrile, methyl methacrylate 
2-butanone, 2-hbxanone, 4-methyl-2-pentanone 
2-butanone, 2-hexanone, 4-methyl-2-pentanone, 4-nitroquinoline-l- 

) oxide, acrolein, acrylonitrile, methacr$onitrile, methyl methacrylate, 1 

PAI-I 0-GW-12-01 GW 
PAI-I 0-GW-13-01 GW 
PAI-IO-GW-14-01 GW 

PAI-I 0-IDW-W IDW 
PAI-I O-SW-01 -00 SW 
PAI-I 0-SW-02-00 SW 
PAI- 0-SW-03-00 SW 
PAI-I 0-SW-04-00 SW 
PAI- O-SW-0500 SW 
PAI-I 0-SW-06-00 SW 
PAI- 0-SW-07-00 SW 
PAI-I 0-SW-08-00 SW 

PAI-I O-SW-08-00-D SW 
PAI-I 0-SW-09-00 SW 
PAI- O-SW-l O-00 SW 
PAI-I O-SW-l I-00 SW 
PAI-I O-SW-l 2-00 SW 
PAI-I O-SW-l 3-00 SW 
PAI-I 0-SW-16-01 SW 
PAI-I O-SW-1 7-01 SW 
PAI-I O-SW-l 8-01 SW 

vinyl acetate 
2-butanone, 2-hexanone, 4-methyl-2-pentanone 
2-butanone, 2-hexanone, 4-methyl-2-pentanone 
2-butanone, 2-hexanone, 4-methyl-2Lpentanone, acetone 
2-hexanone, 4-methyl-2-pentanone 
2Butanone, 2-hexanone, 4-methyl-2-pentanone, acetone 
2-butanone, 2-hexanone, 4-methyl-2-pentanone, acetone 
2-hexanone, 4-methyl-2-pentanone 
2-butanone, 2-hexanone, 4-methyl-2-pentanone 
2-butanone, 2-hexanone, 4-methyl-2-pentanone, acetone 
2-hexatione, 4-methyl-2-pentanone, acetone 
2-butanone, 2-hexanone, 4-methyl-2-pentanone, acetone 
2-butanone, 2-hexanone, 4-methyl-2-pentanone, acetone 
2-butanone, 2-hexanone, 4-methyl-2-pentanone, acetone 
2-b&none, 2-hexanone, 4-methyl-2-pentanone, acetone 
2-butanone, 2-hexanone, 4-methyl-2-pentanone, acetone 
2-butanone, 2-hexanone, 4-methyl-2-pentanone, acetone 
2-butanone, 2-hexanone, 4-methyl-2-pentanone, acetone 
2-butanone, 2-hexanone, 4-methyl-2-pentanone 
2-butanone, 2-hexanone, 4-methyl-2-pentanone 
2-b&none, 2-hexanone, 4-methyl-2-pentanone 
2-butanone, 2-hexanone, 4-methyl-2-pentanone, acetone 
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Tetra Tech NUS INTERNAL CORRESPONDENCE 

PIT-T-1 O-8-232 

TO: 

FROM: 

SUBJECT: 

D. BRAYACK DATE: OCTOBER 29, ‘I998 

GRETCHEN PHIPPS COPIES: DV FILE 

INORGANIC DATA VALIDATION - MISCELLANEOUS PARAMETERS 
CT0 0201053 - MCRD PARRIS ISLAND, SOUTH CAROLINA 
SDG - lTPl0 

SAMPLES: 91 Aqueous I 
,pA1-le6G4i.> .,_ i 79 r- (“. 

PAI-lO-SW-OO8-OOD 
~~PAl-~6-SW-OO8-00~’ 
PAI- OSw-oOQ-08 

PAI-10-Sw-010-00 pAI~,osw;o j33(p 
;pN;,~a(~~ 

SOURCE WATER SMU 01,02,03 
:’ SOURCE WATER SMU 16 
-’ 

Overview 

The sample set for CT0 0201053, MCRD Parris Island, SDG TTPIO, consists of nine (9) aqueous 
environmental samples. One (1) field duplicate pair (PAI-IO-SW-OOS-00 I PAI-IO-SW-008-OOD) 
was included within this SDG. 

All samples were analyzed for Cyanide, Hardness and Total Organic Carbon (TOC). All samples 
with the exception of PAI-IO-GW-Ol4-01 and PAI-IO-SW-012-00 were analyzed for Hexavalent 
Chromium. Sample PAI-IO-GW-14-01, SOURCE WATER SWMU and SOURCE WATER SWMU 
01,02,03 were also analyzed for Chonde, Fluoride, Nitrate/Nitrite, Sulfate, Total Dissolved Solids 
(TDS) and Total Suspended Solids (TSS). The samples were collected by Tetra Tech NUS on 
August 11 and 12,1998 and analyzed by Laucks Testing Laboratories under Naval Facilities 
Engineering Service Center (NFESC) Quality Assurance/Quality Control (Q/UQC) criteria. Anion 
analyses were conducted using EPA method 300.0. Cyanide analyses were conducted using SW 
848 method 9012. Hardness analyses were conducted using EPA method 130.2. Nitrate/Nitrite 
analyses were conducted using EPA method 353.2. TDS analyses were conducted using EPA 
method 160.1. TOC analyses were conducted using SW 846 method 9060. TSS analyses were 
conducted using EPA method 160.2. Hexavalent Chromium analyses were conducted using SW 
848 method 7198. 

The data was evaluated based on the following parameters: 

l 
l Data Completeness 
l Holding limes 
l Calibration Verifications 
l Laboratory Blank Analyses 

* - All quality control criteria were met for this parameter. 
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The attached Table 1 summarizes the validation recommendations which were based on the 
foilowinq information: -? 

Holdinq Times 

The holding time for Hexavalent Chromium analyses was exceeded by eight (8) hours for samples 
SOURCE WATER SWMU IO and SOURCE WATER SWMU 01,02,03. The nondetected results 
reported for Hexavaient Chromium in the affected samples were qualified as estimated, ‘UJ”. 

Calibration Verifications 

The Initial Calibration Verification (ICV) Percent Recovery (%R) for ‘Hexavalent Chromium was 
c90% quality control limit. The nondetected results reported for Hexavalent Chromium were 
qualified as estimated, “UJ”. 

Laboratorv Blank Analvses 

The following contaminants were detected in the laboratory method blanks at the following 
maximum concentrations: 

Maximum Action 
Analvte Concentration Level ( Aqueous ) 
Nitrate/Nitrite 0.02uglL O.lOj.lg/L 

An action level of 5X the maximum concentration has been used to evaluate the sample data for 
blank contamination. Sample aliquot and dilution factors were taken into account were 
determining blank contamination. Positive results < the action level for Nitrate/Nitrite were 
qualified, “U”, as a result of blank contamination. 

Notes 

The holding time exceedance for Hexavalent Chromium was due to delivery time. 

/“--- 

Executive Summary 

Laboratory Performance: NltrateINitrite was present in the laboratory method blanks. The ICV 
%R for Hexavalent Chromium was c90% quality control limit 

Other Factors Affecting Data Quality: The holding time for Hexavalent Chromium was 
exceeded. 
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The Data for these analyses were reviewed with reference to the “National Functional Guidelines 
for Inorganic Review”, February 1994 and the NFESC document entitled “Navy Installation 
Restoration Laboratory Quality Assurance Guide” (NFESC 2196). 

The text of this report has been formulated to address only those problem areas affecting data 
quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation 
criteria as specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP).” 

Gretchen A. Phipps 

/+pg@- 

Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Data 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation 
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MCRD Parris Island .f---“* 

SDG l-l-P1 0 

Table 1 - RECOMMENDATION SUMMARY 

Chloride 
Cyanide 
Fluoride 
Hardness 
Nitrate/Nitrite 
Sulfate 
TDS 
TOC 
TSS 

A’ 

Hexavalent Chromium J” 
If the field is left blank, the qualifier is A - Accept data. 

A’ - Accept data, but qualify results less than the blank action level as nondetected, 
“U”. 

J’ - Accept data, but qualify positive and nondetected results as estimated, “J” and 
“UJ”, respectively, as a result of holding time exceedance. 

J’ - Accept data, but qualify nondetected results as estimated, “UJ”, as a result of 
calibration noncompliance. 
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FROM: 

SUBJECT: 

SAMPLES: 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

C49-08-8-018 

D. BRAYACK DATE: DECEMBER 8,1998 

GRETCHEN PHIPPS . COPIES: DV FILE, 

INORGANIC DATA &LlDATlON - PH AND TOC 
CT0 020/053- MCRD PARRIS ISLAND 
SDG - U07632 

7’lAqueousl 

PAI- SB-OO2-04 PAI-Ol-SB-00304 PAI-Ol-SB-O05-04 
‘PAl~.Jgb~~~m!&~~ PAr+SB-602-16 p P~klo-ss-oos-os : 
PA1-1 O-SB-O07:24~; 

Overview 

The sample set for CT0 020/053, MCRD Parris Island, SDG U07632, consists of seven (7) soil 
environmental samples. 

The samples were analyzed for pH and Total Organic Carbon (TOC). The samples were 
collected by Tetra Tech NUS on July 22 - 24,1998 and analyzed Recra Labnet - Chicago under 
Naval Facilities Engineering Service Center (NFESC) Quality Assurance / Quality Control (CIA 
XX) criteria. TOC analyses were conducted using the Walkley-Black method. pH analyses were 
conducted using SW 846 method 904%. 

The data was evaluated based on the following parameters: 

* 
l Data Completeness 

t 
l Holding Times 

l 
l Calibration Verifications 

* 
l Laboratory Blank Analyses 

l - All quality control criteria were met for this parameter. 

The attached Table I summarizes the validation recommendations which were based on the 
followinq information: 

Executive Summary 

Laboratory Performance: None. 

Other Factors Affecting Data Quality: None. 
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Attachments: 

1. Appendix A - Qualified Analytical Data 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation 

C49-08-8-018 
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MCRD Parris, Island 
SDG UO7632 

Table 1 - RECOMMENDATION SUMMARY 

PH 
TOC 

If the field is left blank, the qualifier is A - Accept data. 
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TO: 

FROM: 

SUBJECT: 

SAMPLES: 

Overview 

Tetra Tech NUS INTERNAL CORRESPONDENCE ,------. 

PllT-1 l-08-039 

D. BRAYACK DATE: NOVEMBER $1998 

GRETCHEN PHIPPS COPIES: DV FILE 

INORGANIC DATA VALIDATION - SEM METALS AND AVS 
CT0 02OlO53 - MCRD PARRIS 
SDG - lTPl8 

4 I Sediments I 

The sample set for CT0 020 I 053, MCRD Pan-is, SDG TTPl6, consists of four (4) sediment 
environmental samples. 

All samples were analyzed for Simultaneously Extracted Metals (SEM) and Acid Volatile Sulfide. 
The samples were collected by Tetra Tech NUS on September 9 and 14,1998 and analyzed by 
Laucks Testing Laboratories under Naval Facilities Engineering 
The data was evaluated based on the following parameters: 

* 
l Data Completeness 

l 
l Holding Times 

l 
l Calibration Verifications 

l 
l Laboratory Blank Analyses 

l - All quality control criteria were met for this parameter. 

.---- -. 

The attached Table 1 summarizes the validation recommendations which were based on the 
followinq information: 

Executive Summarv 

Laboratory Performance: None. 

Other Factors Affecting Data Quality: None. 

, 



MEMO TO: D. BRAYACK - PAGE 2 Prrr-I I-8-039 
DATE: NOVEMBER $1998 

The Data for these analyses were reviewed with reference to the “National Functional Guidelines 
for Inorganic Review”, February 1994 and the NFESC document entitled “Navy Installation 
Restoration Laboratory Quality Assurance Guide” (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data 
quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation 
criteria as specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP).” 

Gretchen A. Phipps 

Joseph A. Samchuck 
Quality Assurance Officer 
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Attachments: 
,P---.> 

1. Appendix A - Qualified Analytical Data 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation 
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Prrr-l1-8-039 

MCRD Parris 
SDG -TTPlG 

Table 1 - RECOMMENDATJON SUMMARY 

SEM 

AVS 

If the field is left blank, the qualifier is A - Accept data. 



TetnTed)pfN&B 
MR. DAVID BRAYACK 

FROM: L.W.SUMANSKY 

SUBJECT: INORGANIC DATA VALlDATlON - 

PAR& tSLAND 

SDG TTPO7 

SAMPLES: w Aqueous 

PAl-02- GW- OOl- 01 
PAI-02- GW- 003- 01 
PAl-020 GW- 003- OlD 
PAl- 03.GW- OOl- 01 
PAl-03. GW- 003- 01 
PAI-03- GW- 004. 01 

‘~p~~~~yo ,’ sv\il;““Ql y.y~ 

DATE: OCTOBE ‘\ 

. COPIES: DV FILE 

TAL ME&S, TOTAL AND DISSOLVED 
CHLORIDE, CYANIDE, CHROMIUM +6, 
FLUORIDE, *HARDNESS AS CaCO,, NITRATE + 

NlTRlTE AS N, SULFATE, TDS, TOC, TSS . . 

PAl- 02- GW- OOl- OlF 
PAl- 02- GW- 003- OlF 
PAl- 02- GW- 003- OlD- F 
PAl- 03- GW- OOl- OlF 
PAl- 039 GW- 003- OlF 
PAI- 03- GW- 004- OlF 

:.~p& +“.qo*.<~;;“o l’j,=-m 

OVERVIEW 
The sample set for Parris Island, SD0 TlP07consists of fourteen (14) aqueous environmental samples. <‘-‘> 
seven of which were filtered and are designated as “F. All samples were analyzed for TAL metals. The 
unfiltered samples, were also analyzed for chloride, cyanide, hexavalent chromium, fluoride, hardness as 
CaCO,, nitrate + nitrite as N, sulfate, total dissolved solids (IDS), total suspended solids (TSS), and total 
organic carbon (TOC). 

The samples were collected by Tetra Tech NUS on August 5,6,7,and 8,1998. Analyses were performed 
bylaucks Testing Laboratories, Seattle, Wash. All analyses were conducted using SW846 Methods. 
For metals the methods were 601OB, fOOOA, and 9021A. The remaining analytes were determined by the 
following methods: 

Chloride EPA 300.0 
Cyanide SW 9012 
Chromium, hexavalent SW7198 
Fluoride EPA 300.0 
Hardness as CaCO, EPA 130.2 
Nitrate + Nitrite as N EPA 353.2 
Sulfate EPA 300.0 
Total Dissolved Solids (TDS) EPA 160-Y 
Total Suspended Solids (TSS) EPA 160.2 
Total Organic Carbon (TOC) SW9060 Mod. 

,7--. 

. , 

b-IP 
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The data contained in this SDG were validated with regard to the following parameters: 

l 
‘* Holding times 

* 
l Data completeness 
. Laboratory blank analysis 

* . Initial/continuing calibrations 
. Matrix Spike results 

* . Detection Limits 

The symbol (*) indicates that all quality control criteria were met for this parameter. Problems affecting 
quality are discussed below; documentation supporting these findings are presented in Appendix C. 
Qualified Analytical results are presented in Appendix A. 

The attached Table I summarizes the validation recommendations which were based on the following 
information: .(... 

Laboratotv Blank Analvses 

The following contaminants were detected in the laboratory method / preparation blanks at the following 
maximum concentrations: 

Samples Affected: 

Analvte 

TAL metals 

Maximum 
Concentration 

Action Level 
(Aaueous] 

Aluminum 38.2 ug/L 
Barium 1.4ugIL 
Beryllium 0.3 ug/L 
Calcium 48.6 uglL 
I ran(‘) 36.9 ug/L 
Magnesium 34.8 ug/L 
Manganese”) 3.2 ug/L 
Mercury”) 0.1 ug/L 
Nickel 5.6 uglL 
Potassium”) 142.9 ug/L 
Selenium 2.0 ug/L 
Silver 4.3 ug/L 
Sodium”) 69.1 ug/L 
Vanadium 3.4 ug/L 
Zinc(‘) 8.9 ug/L 

191 .O ug/L 
7.0 ug/L 
1.5 ug/L 

243.0 ug/L 
184.5 ug/L 
174.0 ug/L 

18.0 ug/L 
0.5 ug/L 

28.0 ug/L 
714.5 ug/L 

10.0 ug/L 
21.5 ug/L 

345.5 ug/L 
17.0 ug/L 
44.5 UglL 

(l) Maximum concentration found in an aqueous preparation blank. 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank 
contamination. Dilution factors were taken into consideration when evaluating for blank contamination. 
Positive results less than the action level for aluminum, beryllium, mercury, iron, nickel, potassium, 
selenium, vanadium and zinc were qualified “U”, undetected. No action was taken for the remaining 
anaiytes since the results were either greater than the action level or were nondetects. 

The Matrix Spike (MS) Percent Recovery (%R) for selenium was less than 75% quality control limit. 
Positive results were qualified “J”, estimated and nondetects were qualified “UJ”, estimated. 



. 

The Matrix Spike (MS) Percent Recovery (%R) for hexavalent chromium was less than 30%. No qualifiers 
were applied, however, as the Case Narrarive stated that reducing compounds were present in the 
sample. This factor precludes the recovery of any spike added as hexavalent chromium. 

Miscellaneous lnoroanic Analvtes. 

All data quality parameters were met. 

Notes 

The sample IDS on Form l’s were incomplete for metals. The Form I’s have been amended for 
completeness. 

Executive Summanr 

Laboratory Performance: Several analytes were present in the laboratory method/preparation blanks. 

Other Factors Affecting Data Quality: The Matrix Spike Recovery, (%R), for selenium was less than 
75% quality control limit. 

Tetra Tech NUS 
Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 
1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentat 
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Appendix A - Qualified Analytical Results 
Appendix B - Results as Reported by the Laboratory 
Appendix C - Support Oocumentat 

PARRIS ISLAND 

SDG lTPO7 
TABLE I- RECOMMENDATION SUMMARY 

Aluminum 

A’ - Accept data but qualify results less than the blank action level as nondetected ‘U”. 

J’- Accept data but qualify positiie results and nondetects as estimated, “J” and “UJ”, as a result of MS 
noncompliance. 

I 

J’ 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Chromium +6 

If the field is left blank, the qualifier is A - Accept all data 



TO: 

FROM: JUSTIN ORBICH 

SUBJECT: 

SAMPLES: 

Tetra Tech NUS INTERNAL CORRESPONDENCE 
f--x 

--_.. .., 
DAVE BRAYACK 

PITT-10-8-058 

DATE? OCTOBER 12,1998 

ORGANIC DATA VALIDATION - VOAlSVOAlPESTlPCB 
CT0 053, PARRIS ISLAND 
SDG l-W05 

8ISediment 

OVERVIEW 

The sample set for CT0 053, SDG TTPO5, Parris Island consists of eight (8) sediment and ten (10) soil 
environmental samples. The samples were analyzed for volatile organic% semivolatile organic& and 
pesticide PCB’s. One field duplicate was sampled in the SDG, PAI-lo-SD-002-01 D. 

The samples were collected on July 27m, 28m, and 29 m, 1998 and analyzed by Laucks Testing Labs. All 
volatile, semivolatile, and pesticide samples were analyzed in accordance with SW846 Methods 8260B, 
827OC, and 808W8082, respectively. The data in this SDG were validated with regard to the following 
parameters: 

t . Data Completeness 
l 

. Holding Times 

. Initial/continuing calibrations 
l 

. Laboratory method/field quality control blank results 
. . Detection Limits 

The symbol (*) indicates that all quality control criteria were met for this parameter. Problems affecting 
data quality are discussed below; documentation supporting these findings is presented in Appendix C. 
Qualified analytical results are presented in Appendix A. 

r---h 
. 



PITT-1 O-8-058 

MEMO TO: DAVE BRAYACK 
DATE: OCTOBER 12,1998 - PAGE 2 

VOLATILE FRACTION 

The initial calibration analysis of methylene chloride contained a percent relative standard deviation greater 
than 30.0% quality control limit Qualify positive results that have acceptable identification with (J), and 
nondetected analytes using professional judgement if the RRF value is greater than 0.05 

The continuous calibration of acetone, 2-butanone, 2-hexanone, 4nethyl-2-pentanone, and 
1,1,2,2-tetrachloroethane contained a percent difference (%D) greater or less than +/-25.0% quality control 
limit. Qualify positive results that have acceptable identifications with (J) and no qualiftcation for non-detected 
compounds with RRF greater than 0.05. For compounds with RRF values less than 0.05, qualify positive 
results with acceptable identification with (L), and qualify non-detected compounds as unusable, (UR). 

The following contaminants were detected in the quality control blanks at the following maximum 
concentration: 

Analvte Concentration 
Methylene chlorider’) 2Wkg 
Acetone”’ 55uglkg 
4-Methyl-2-pentanone(‘) 2uglkg 

Methylene chloride(2) 14Oug/kg 

Action Level 
2Ouglkg 
55Ouglkg 
1 Ouglkg 

14OOuglkg 

(I)- Low level blank 
r2) - Medium level blank 

Blank Actions 

l Value c Contract Required Quantitation Limit (CRQL); report CRQL followed by a U. 
l Value Z= CRQL and < Action level; report value foliowed by a U. 
l Value > CRQL and > action level; report value unqualified. 

Dilution factors and percent moisture were taken into consideration during the application of all action . 
levels. Positive results reported for these compounds in the affected samples were qualified in the 
manner indicated by the blank action table. It should be noted that field quality control blanks were not 
qualified for field control blank contamination. 

Several volatile samples contained positive results for compounds below the contract required quantitation 
limits (CRQL). These results were qualified as estimated (J). 

SEMI-VOLATILE FRACTtON 

Several semivolatile samples contained positive results for compounds below the contract required 
quantitation limits (CRQL). These results were qualified as estimated (J). 

PESTICIDE FRACTION 

No validation issues were present 



PlIT-1 o-8-058 
f-x 

DAVE BRAYACK 
,- 

MEMO TO: 
DATE: OCTOBER 12,1998 - PAGE 3 

EXECUTIVE SUMMARY 

Laboratory Performance Issues: Several volatile initial and continuous calibration noncompliance+ were 
present Blank contamination was noted for several volatile compounds. 

Other Issues Affecting Data Quality: None 



PITT-I O-8-058 
f-i 

MEMO TO: DAVE BRAYACK 
DATE: OCTOBER 12,1998 - PAGE 4 

The data for these analysis were reviewed with reference to the “National Functional Guidelines for 
Organic Data Validation”, February, 1994. 

“I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP). 

J ustin Orbich 
Chemist/Data Validator 

Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualii Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 

b-26 
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MEMO TO: DAVE BRAYACK 
DATE: OCTOBER 12,1998 - PAGE 5 

MCRD PARRIS ISLAND 
SDG 7TPO5 

TABLE I - RECOMMENDATION SUMMARY 

Sample No. 

PAI-IO-SD-OOI-OI 

Volatile Semivolatile 

Al2 J’ J’ 

Pesticide 

PAI-IO-SD-002-01 At.2 J’ 

PAI-I O-SD-002-01 D A’.2 J’ J’ 
PAI-IO-SD-OO3-01 J’ 
PAI-I 0-W-004-01 A’2 J’ 

PAI-IO-SD-O05-01 A’2 J’ 

PAI-I O-SD-OO6-01 A2 J’ j: 

PAI-IO-SD-O07-01 Al.2 J’ J’ 

PAI- 0-SS-001 -01 
PAI-IO-SS-OO2-01 
PAI- 0-SS-003-01 
PAI-I 0-SS-004-01 
PAI-I OSS-005-01 
PAI-10-sS-O06-01 
PAt-IO-ss-007-01 
PAI-10-SS-006-01 
PAI- 0-SS-009-01 
PAI-IO-SS-OlO-01 

R’ 
,412 J’ 

,!,%2 J’ 
A’2 J’ J’ 
Af.2 J’ 

At.2 J’ J’ 

Al.2 J’ J’ 
A’2 J’ 

A2 J’ 

if the field is blank, the qualifier is A, accept all data. 

R’ - 

A’ - 

Reject, (UR), nondetected results for acetone for continuing calibration RRF less than 0.05. 

Accept data, but qualify positive result for acetone as nondetected, (U), as a result of blank 
contamination. 

A2 - Accept data, but qualify positive result for inethylenechloride as nondetected, (U), as a result of 
blank contamination. 

J’ - Accept data, but qualify those compounds with positive results less than the CRQL as estimated 
(J). 



PITT-1 O-8-058 

MEMO TO: DAVE BRAYACK 
DATE: OCTOBER 12,1998 - PAGE 8 

Data Qualifier Definitions: 

u - Compound is considered nondetectad as reported by the laboratory or was occupied as a blank 
contamination. 

UR - Compound was rejected due to various technical noncompliances. 

UJ - Nondetected results is qualified as estimated due to various technical noncompliances. 

J - Compound is considered to be present, but reported at an estimated value. 



ac(l uo paseq aJaM q3!wt suo!jepuauwxw uogepyen all8 saz~eurtuns L ajqel paigww aql 

*JalaureJed s!w JQ laur alar eya$Jo layuo:, hlenb llv - . 

sasAjeuy YuelS hQwoqe7 0 
=wwJaA www3 l 

saUJ!l6U!PloH l + 
ssauaaaldluo=) e)ea l . 

:sla$aureJed Guytoll~ aq$ uo paseq pa$enleAa sem qep au 

pa33npuo3 aJaM sashieue r(rncUayy *SOLOg po*aw gp8 MS q Gu!pJo33e pawpuo3 aJaM 
‘hn3JaUJ 40 uo!idmxa aq) 41~~ ‘SadIetIe SlqaLu aq1 *ejJaIy:, (Mom) lo4uo3 ~!pn~/eoUwnS~ 

k+yenD (3~3 jr4 Jawa aokuag buuaau!buy sa!ylpej leAeN.Japun sauowoqei 
6u!w1 swnel Aq Pazheue PUa 966 c ‘zl PUe L L ;sn6nv uo SUN wl wal Aq Pwall~ 

aJaM saldues au1 *slwaw 1~1 paAloss!p JO) pazh(eue aJaM j- pa$eu6!sap saldures aql ‘sla$aui 
(7~1) as!1 aIhleUv lake1 ~04 pazh(eue aJaM ‘A- paleu6isap asoql 0) uo!ldwxa WA ‘saldwes au 

‘.,-./ 

XlS s!W U!W!M PaPnW! aJaM (PCIOO-800-MS-Ol-Ivd ki-OO-800-MS-OL-IVd PUe CIOO-800 
-MS+-OC-IVd I oo-goo-~sf~~-jWj) J!ed awyldnp plag (Z) 0~1 *saldtues ~awauIuoJy.Ia snoanbe 

(9c) uaww 40 *we ‘0Cdu 9as ‘wwl wad amw ‘~~0~0~0 013 ~01 las aidwas aqi 

Ma!NaAg 

3714 Aa :S3ld03 

866 I ‘6Z &0130 :3.nfa 

OEZ-8-O C-.UJd 

33N3QNOdS3klI403 1VNkBlNI 

SddlHd N3H3UU6 

xmwa .a 

33ldlNVS 

:uuow 

:01 



MEMO TO: D. BRAYACK - PAGE 2 
DATE: OCTOBER 29,1998 

Calibration Verifications 

PI-l-T-1 04-230 

The Continuing Calibration Verification (CCV) Percent Recovery (%R) for thallium affecting 
samples SOURCE WATER SWMU 10 and SOURCE WATER SWMU 01,02,03 in CCV 33 was 
~80% quality control limit. The nondetected results reported for thallium in the affected samples 
were qualified as estimated, ‘UJ”. 

Laboratorv Blank Analvses 

The following contaminants were detected in the laboratory method / preparation blanks at the 
following maximum concentrations: 

Analvte 
Aluminum 
Barium 9Spg/L 
Beryllium 1 .Opg/L 
Calcium 37OpgfL 
Iron r’) 171 pg/L 
Lead 8.OpgiL 
Magnesium 1781.19/L 
Potassium 783pglL 
Selenium 65pglL 
Silver 43.5pgiL 
Sodium 1408uglL 
Thallium 12.0pglL 
Zinc (‘I 26.5pgIL 

(1) Maximum concentration present in preparation blank. 

An action level of 5X the maximum concentration has been used to evaluate the sample data for 
blank contamination. Sample alquot and dilution factors were taken into account when 
determining blank contamination. Positive results < the action level for aluminum, beryllium, iron, 
lead, selenium, silver and zinc were qualified, “U”, as a result of blank contamination. No action 
was taken for the remaining analytes since either the results were greater than the action level or 
were nondetects. 

Maximum . 
Concentration 
46.4pgIL 
1.9pgIL 
0.2pgIL 
74OpglL 
34.2J.lgIL 
1.6pglL 
356uglL 
1565pgIL 
1.3pglL 
8.7pgiL 
281.5pglL 
2.4pgiL 
5300pglL 

Action 
Level ( Aaueous \ 
232pgIL 

The CRDL %R for silver and thallium were outside the 80-120% quality control limit. However, no 
validation action was required per regional guidance. 

The CCV %R for lead was p 1 loo/b quality control limit in CCV 6,7 and 6. However, no validation 
action was required as all results reported for lead were either nondetected or qualified as a result 
of blank contamination. 

The CCV %R for thallium was <90% quality control limit in CCV 6. However, no validation action 
was required as no samples were bracketed by CCV 6. 

D-3a 



MEMO To: D. BRAYACK - PAGE 3 
DATE: OCTOBER 29,1998 

Executive Summary 

PITT-1 O-8-230 

Laboratory Performance: Several analytes were present in the laboratory method I preparation 
blanks. The CCV %R for thallium was *90% quality control limit. 

Other Factors Affecting Data Quality: None. 

The Data for these analyses were reviewed with reference to the “National Functional Guidelines 
for Inorganic Review”, February 1894 and the NFESC document entitled “Navy Installation 
Restoration Laboratory Quality Assurance Guide” (NFESC 2186). 

The text of this report has been formulated to address only those problem areas affecting data 
quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation 
criteria as specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP).” 

Gretchen A. Phipps 

(-7$3;5?? 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Data 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation 



MEMO TO: D. BRAYACK - PAGE 4 
DATE: OCTOBER 29,1999 

MCRD Parris Island 
SDG 77’10 

Table 1 - RECOMMENDATION SUMMARY 

PITT-$0-9-230 

Aluminum A’ 
Antimony 
Arsenic 
Barium 
Beryllium A’ 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron A’ 
Lead A’ 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium A’ 
Silver A’ 
Sodium 
Thallium J’ 
Vanadium 
Zinc A’ 
If the field is left blank, the qualifier is A - Accept data. 

A’ - Accept data, but qualify results less than the blank action level as nondetected, 
‘U”. 

J’ - Accept data, but nondetected results as estimated, “UJ”, as a result of 
calibration noncompliance. 



TO: 

FROM: 

SUBJECT: 

SAMPLES: 

Tetra Tech NUS INTERNAL CORRESPONDENCE,<,-; 

C49-08-S167 

Da BRAYACK *&@A&/.. DATE: OCTOBER 13,1998 

GRETCHEN PHIPPS COPIES: DV FILE/REV 1 

INORGANIC DATA VALIDATION - TAL METALS, DISSOLVED TAL METALS 
CT0 053 - MCRD PARRIS 
SDG - l-l-PO6 

141 Aqueous I 

Overview 

The sample set for CT0 053, MCRD Parris, SDG TTPOG, consists of fourteen (14) aqueous 
environmental samples. 

The samples, with exception to those designated -F, were analyzed for Target Analyte List (TAL) 
metals. The samples designated -F were analyzed for dissolved TAL metals. The samples were 
collected by Tetra Tech NUS on July 26,26 and 29‘1998 and analyzed by Laucks Testing ,.-\ 
Laboratories under Naval Facilities Engineering Service Center (NFESC) Quality 
Assurance/Quality Control (QAIQC) criteria. The.metals analyses, with the exception of mercury, 
were conducted according to SW-646 Method 60108. Mercury analyses were conducted 
according to SW-646 Method 7470A. 

All analyses with the exception of arsenic, mercury, lead, selenium and thallium were conducted 
using the Inductively Coupled Plasma (ICP) methodologies. Arsenic, lead, selenium and thallium 
were analyzed by Graphite Furnace Atomic Absorption (GFAA). Mercury analyses were 
conducted using cold vapor AA. 

The data was evaluated based on the following parameters: 

l 
l Data Completeness 

l 
l Holding Times . 
l Calibration Verifications 
l Laboratory Blank Analyses 

l - Ail qualii control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the 
followino information: 



MEMO TO: D. BRAYACK - PAGE 2 C-49-08-8-1 67 
DATEz OCTOBER 13,1998 . 

Laboratotv Blank Analvses 

The following contaminants were detected in the laboratory method / preparation blanks at the 
following maximum concentrations: 

Analvte 
aluminum”’ 
barium 
beryllium 
cadmium”) 
calcium 
copper”) 
iron”’ 
magnesium 
manganese”) 
mercury”’ 
potassium(” 
selenium 
silver 
sodium 
thallium 
zinc(‘) 

Maximum Action 
Concentration Level ( Aaueous 1 
45pglL 225pglL 
3.3pgIL 16.5pgIL 
0.2pglL 1 w- 
2.4pglL 12pg1L 
59.OpglL 295pglL 
3.OpglL 15pglL 
14.2pgIL 7lpglL 
64.OpgIL 32OpglL 
4.lpglL 2O&lgIL 
0.1 pg/L 0.5j.lgiL 
194.4pg1L 972pglL 
l.lpg/L 5&g/L 
5.6pgIL 28pg/L 
313.3pgIL 1566pgIL 
3.2pgIL 16pgIL 
9.2pgtL 46pgIL 

(1) Maximum concentration present in preparation blank. 

An action level of 5X the maximum concentration has been used to evaluate the sample data for 
blank contamination. Dilution factors were taken into account were determining blank 
contamination. Positive results < the action level for beryllium, copper, iron, selenium and zinc 
have been qualified, “U”, as a result of blank contamination. No action was taken for the 
remaining analytes since either the results were greater than the action level or were nondetects. 

The CRDL %R for arsenic, calcium, chromium, lead, silver and vanadium were outside the 90- 
110% quality control limit. However, no validation actions were required. 

Executive Summary 

Laboratory Performance: Several analytes were present in the laboratory method I preparation 
blanks. The Continuing Calibration Veriication (CCV) Percent Recovery (%R) for lead was <90% 
quality control limit. The Contract Required Detection Limit (CRDL) Percent Recovery (%R) for 
several analytes were outside the 90-l 10% quality control limits. 

Other Factors Affecting Data Quality: None. 

b-34 
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DATE: OCTOBER 13,1998 

The Data for these analyses were reviewed with reference to the “National Functional GuidElines 
for Inorganic Review”, February 1994 and the NFESC document entitled “Navy Installation --. \ 
Restoration Laboratory Quality Assurance Guide” (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data 
quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation 
criteria as specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP).” 

n+ 
Gretchen A. Phipps 

Tetra Tech NUS 
Joseph A. Samchuck 
Quality Assurance Officer 

; -. 
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DATE: OCTOBER 13,1998 

Attachments: 

1. Appendix A - Qualified Analytical Data 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation 

c-49-08-8-l ii7 
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DATE: 

D. BRAYACK - PAGE 5 C-49-08-8-1 67 
OCTOBER l&l998 

MCRD Parris ,-a 
SDG TTPOG 

Table 1 - RECOMMENDATION SUMMARY 

Aluminum Magnesium 
Antimony Manganese A’ 
Arsenic Mercury 
Barium Nickel 
Beryllium A’ Potassium 
Cadmium Selenium A1 
Calcium Silver 
Chromium Sodium 
Cobalt Thallium 
Copper A’ Vanadium 
Cyanide Zinc A’ 
Iron A’ 
Lead 
If the field is left blank, the qualifier is A - Accept data. 

A’ - Accept data, but qualify results less than the blank action level as nondetected, 
“U”. 



TO: 

FROM: 

SUBJECT: 

SAMPLES: 

Overview 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

PITT-1 l-08-006 

D. BRAYACK DATE: NOVEMBER 20,1998 

GRETCHEN PHtPPS COPIES: bV FlLE 

lNORGANlC DATA VALlDATlON - TAL METALS, DISSOLVED TAL METALS 
AND MISCELLANOUS PARAMETERS 
CT0 053 - MCRD PARRIS WAND 
SDG - lTPl7 

101 Aqueous I . 

The sample set for C,TO 053, MCRD Parris Island, SDG lTP17, consists of ten (10) aqueous 
etivironmental samples. 

All samples, with exception to those designated -F, were analyzed for Target Analyte List (TAL) 
metals. Samples designated -F were analyzed for dissolved TAL metals. Sample PAI-lO-GW- 
012-01 was analyzed for Chloride, Cyanide, Fluoride, Hardness, Nitrate/Nitrite, Sulfate, Total 
Dissolved Solids (TDS), Total Organic Carbon (TOC) and Total Suspended Solids (TSS). 
Samples PAI- O-I DW-W and PAI- 23-IDW-W were analyzed for Biological Oxygen Demand 
(BOD), Chemical Oxygen Demand (COD), Total oil and grease, TDS, TSS and pH. Samples PAI- 
1 O-SW-01 6-01, PAI- O-SW-01 7-01 and PAI- O-SW-01 8-01 were analyzed for Cyanide, Hardness 
and TOC. The samples were collected by Tetra Tech NUS on September 11, 12 and 13,1998 
and a;nalyzed by Laucks Testing Laboratories under Naval Facilities Engineering Service Center 
(NFESC) Quality Assurance/Quality Control (QAKX) criteria. The metals analyses, with the 
exception of mercury, were conducted according to SW-646 Method 60108. Mercury analyses 
were conducted according to SW-846 Method 7470A. Chloride, Fluoride and Sulfate analyses 
were conducted using EPA method 300.0. Cyanide analyses were conducted using SW 846 
method 9012. Hardness analyses were conducted using EPA method 130.2. Nitrate/Nitrite 
analyses were conducted using EPA method 353.2. TDS analyses were conducted using EPA 
method 160.1. TOC analyses were conducted using SW 846 method 9060(modified). TSS 
analyses were conducted using EPA method 160.2. BOD analyses were conducted using EPA 
method 405.1. COD analyses were conducted using EPA method 410.4. Total oil and grease 
analyses were conducted using EPA method 413.1. pH analyses were conducted using EPA 
method 150.1. 

All metals analyses with the exception of arsenic, mercury, lead, selenium and thallium were 
conducted using the Inductively Coupled Plasma (ICP) methodologies. Arsenic, lead, selenium 
and thallium were analyzed by Graphite Furnace Atomic Absorption (GFAA). Mercury analyses 
were conducted using cold vapor AA. 
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The data was evaluated based on the following parameters: 

* 
l Data Completeness 
. Holding Times 

* 
l Calibration Verifications 
l Laboratory Blank Analyses 

l - All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the 
followina information: 

Holdina Time 

The holding time for pH analyses on sample PAI-123-IDW-W was marginally exceeded. The 
positive result reported for pH in the affected sample was qualified as estimated, “J”. 

Laboratorv Blank Analvses 

The following contaminants were detected in the laboratory method / preparation blanks at the 
following maximum concentrations: 

Maximum Action 
Analvte Concentration Level ( Auueous 1 
Barium 3.8pglL 19.Of.lgIL 
Beryllium 0.2j.lgIL 1 .Oflg/L 
Calcium 45.4f.lglL 227flgIL 
Cobalt 4.4f.lglL 22.OpgIL 
Lead 1.4pglL 7.Oj.lglL 
Magnesium 42.9pgIL 214.5pglL 
Manganese”) 1.4OOpg/L . 7.OugIL 
Sodium 271.lug/L 1356ug/L 
Thallium 2.OpglL 1 O.Oflg/L 
Nitrate/Nitrite O.O18ug/L O.O9/.lg/L 

(1) Maximum concentration found in preparation blank. 

An action level of 5X the maximum concentration has been used to evaluate the sample data for 
blank contamination. Sample aliquot and dilution factors were taken into account when 
determining blank contamination. Positive results < the action level for beryllium and cobalt were 
qualified, “U”, as a result of blank contamination. No action was taken for the remaining analytes 
since either the results were greater than the action level or were nondetects. 

X----h 

Executive Summarv 

Laboratory Performance: The holding time for pH analyses on sample PAI-123-IDW-W was 
marginally exceeded. Several analytes were present in the laboratory method / preparation 
blanks. 

Other Factors Affecting Data Quality: None. 

Q-34 
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The Data for these analyses were reviewed with reference to the “National Functional Guidelines 
for Inorganic Review”, February 1994 and the NFESC document entitled “Navy Installation 
Restoration Laboratory Quality Assurance Guide” (NFESC 2/96). 

The text of this report has been formulated to address only.those problem areas affecting data 
quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation 
criteria as specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP).” 

Gretchen A. Phipps 

/ Joseph A. Samchuck 
Quality Assurance Officer 
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Attachments: - 

1. Appendix A - Qualified Analytical Data 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation 

,.--;, 
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MCRD Parris 
SDG lTPl7 

Table 1 - RECOMMENDATION SUMMARY 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Cyanide 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 

A’ 

A’ 

Magnesium 
Selenium 
Silver 
Sodium 
Thallium 

. . Vanadium 
Zinc 
Chloride 
Fluoride 
Hardness 
Nitrate/Nitrite 
Sulfate 
TDS 
TOC 
TSS 
BOD 
COD 

Total oil and grease PH 
If the field is left blank, the qualifier is A - Accept data. 

J’ 

A’ - Accept data, but qualify results less than the blank action level as nondetected, 
“U”. 

J’ - Accept data, but qualify positive results as estimated, “J”, as a result 
of holding time exceedance. 



FROM: LINDA KARSONOVfCH COPIES: DV FiLE 

SUBJECT: ORGANIC DATA VALIDATION- VOA/SVOA/PAHIPEST/PCB 
PARRIS ISLAND 
SDG TTPl6 

SAMPLES: l/Aqueous/ 

TB-091498 

1 l/Solii 

PAI-Ol-IDW-S 
PAI-OZIDW-S 

OVERVIEW 

, The sample set for Parris Island, SDG lTP16 consists of one (1) aqueous field quality control blank and 
eleven (11) solid environmental samples. All samples were analyzed for Target Compound List (TCL) 
volatile organic compounds. The environmental samples were also analyzed for semivolatile organic 
compounds, organochlorine pesticides, and polychlorinated biphenyls (PCBs). 

The samples were collected by Tetra Tech NUS on August 9-14m, 1998,and analyzed by Laucks Laboratory. 
All analyses were conducted using SW846 Methods 82608, 827OC, 808lA, and 8082 analytical and ,____ 
reporting protocols. The data contained in.this SDG were validated with regard to the following parameters: 

t . Data completeness 
l 

. Holding times 

. Initial/continuing calibrations 

. Laboratory method and field quality control blank results 

. Surrogate recovery 
* . Detection Limits 

The symbol (‘) indicates that all quality control criteria were met for this parameter. Problems affecting data 
quality are discussed below; documentation supporting these findings is presented in Appendix C. Qualified 
Anaiytical results are presented in Appendix A 

Volatile 

Initial and/or continuing calibration relative response factors (RRFs) fell below the 0.05 quality control limit for 
acetone, 2hexanone, 2-methyl-2pentanone, and 2-butanone. Nondetected results were qualified as 
rejected, UR, in the aqueous samples. Positive results for acetone and 2-butanone were qualified as 
estimated, J. 

Continuing calibration RRFs fell below the 0105 quality control limit for acetone. Nondetected results were 
qualified as rejected; UR, in samples PAI-lo-SD-OO2-02 and PAI-OZIDW-S 

b-43 



The following table summarizes the maximum concentration of volatile compounds detected in the taborarory 
method and field quality control blanks (‘) in this SDG. 

Maximum 
Compound Concentration 
Acetone* 2 lJ9fL 
28utanone’ . ’ 1 IJM- 
Chloromethane’ 1 lr9lL 
Methylene chloride 4 WKg 
Methylene chloride” 180 ug/Kg 

* concentration detected in trip blank 
* applied to medium level soils only 

Action 
w 
20 WW 
5 crsn<s 
5 lJw9 
40 WKg 
1800 pg/Kg 

Dilution factors, percent solids, and sample aliquot were taken into consideration when applying blank action 
levels. Positive results for acetone and methylene chloride below the action level were qualified as 
nondetected, U. It should be noted that field blank results are not qualified based on field blank 
contamination. 

Surrogate recovery fell below the lower quality control limit for 1,2dichloroethaned4 in samples PAI-Ol-IDW- 
S and PAI-OSIDW-S. The samples were reanalyzed as medium level soils and the surrogates were 
compliant. The reviewer elected to report the low level analyses and quality the data as estimated, J and UJ, 
in order to achieve the lowest possible reporting limits. 

Semivolatile 

No data were rejected for this parameter. 

PesticidesIPCBs 

No data were rejected for this parameter. 

Additional Comments 

Positive results below the CRQL were qualified as estimated, J, due to uncertainty near the detection limit. 

EXECUTIVE SUMMARY 

Laboratory Performance Issues: Acetone, 2-hexanone, 2-butanone, and 4-methyl-2-pentanone failed to 
meet the 0.05 RRF quality control limit Surrogate recovery was below the quality control limit for several 
samples in the VOA fraction. Methylene chloride, 2-butanone, chloromethane, and acetone were detected in 
the field and laboratory method blanks. 

Other Factors Affecting Data Quality: None. 



Tetra Tech NUS 

TO: DAVID BRAYACK 

FROM: - DANA PIETO 

: . 

‘INTERNAL CORRESPOiiDENCE .-*, 

Prrr-11-8448 

DATE: NOVEMBER 23,1998 ..’ 

:-CC: DV FILE 

..: ‘. 

* : 

1. 
!: ‘. 

SUBJECT: ORGANIC DATA VALlDATlON -TCLVOAs, SVOAs, & PESWPCBs ‘. . 
CT0 053, MCRD PARRIS ISLAND, SOUTH CAROLINA ‘:: _-__ 

SDG ll’P17 .r . . : ,;:: ., z ;:,;. .;’ ‘.)I1 :;::;.:y:,~-~~~~~~ ‘,, ‘;! ,I;. 
_. _ .. : 

.,- 
..,., ~ . . 

.\_. 
.’ ._ .I ._’ ‘_ 

SAMPLES: .. i#!aters\VOC: “, 1,; :T ;,:i’,.. :’ .:.. 
’ ., ‘, 

P#lO+GW-912-0~ iiiE@&l*,Q~w .ir .::, 
.--I._ . . *.T ..:-1 ,:“T: ,‘.. -: I,.,. .:: ;” / 

I , .,.< +-?- &??;.9-SW918-91-~+ .. 
PAl-10-SW-Ol7-01 

.___..__ 
PAl-123-lDW-W .__-._ .__. ;ress;osrT-- ._.I” -,.. ‘.‘---’ _-.:~--~--~‘--~-P~~~~18~~_._. .--I--‘... --- ---“----.wl.“.-l-- ._.L -_,_ ; 

fp180912r------ ; ;, : ‘1 .l.!,-.<. ; .- : . . :;: 
.. /. .;: .: ‘: 

vm~~Voc~‘E~~cB: 
..‘... 

:. ..,.- ., 
: 

: .:,:- 
.-.ll;kAG;I~~~12Ql;:.~,. 

_ ,_: ,.b. : ‘- -..:-.I’.PAl-lO-SW-017-01 .- .- ,I --.j. ,. -.-- .,,.. -ri .-.m :‘....A...::..~ ,- . ...’ ,. ,‘ , :** “.&*,;~“,::*:l J’, .._ ..,-. ... ,., . _ ,... _ . . . . - I . . ‘-7-y.. _. :. 
i. . / ,~~~.~,;~..- -..I i ‘i( :-:. : ._ ; ,) . . .__ . ;:- ,_ . . 

The sample set for the CT0 053, MCRD Parris Island, ‘South Carolina, SD6 rrp?7, consists of si aqueous’ 
.environmental samples and two trip blanks (designated TB). All samples were analyzed for target compound 
list (TCL) volatile, semivolatile, and. pesticide/PCB organic compounds. ‘. ., “ . . (’ .’ . . 

: ,. .‘. 
The samples were collected by Tetra Tech NUS on September 10h and 1 In, 1998, and analyzed by Laucks ‘j: 
Testing Laboratories. The volatile, semivolatile, and pesticide/PCB compounds were analyzed under Naval ,-j 
Faciliis Engineering Service Center (NFESC) Qualii,Control/Qualii Assurance criteria using the U.S. EPA ‘:+y; 
SW-848 Methods 82808, 827OC, and808?A, respectively. 

:. j .. L.. ,. -. ,:. I ‘- i ~:’ 7,. .,( ‘.: :: 
..: “:’ -;;:::;.; i‘ r_ ..:A _’ i’.. 

,::’ ., ,. .--c.:i. ar: ,,: 

m &&‘were ev&J&&&ing h *e foll&ng &&s&&: 
: 

1. ‘I’- y. ‘. y:- 
. . ;- i . .’ &T,.‘. ._,: / If.<,>,_ 

‘: 
-, .: , : ., ,,.I ‘, 1. :, ; .,,. ‘_ : 

..‘.:., .,,, ‘. -1.. ..- . 
l ’ ,‘, . :‘:.Roldingtirnes “‘ii.- I-., ..‘.’ 

‘- ‘, 

.- ‘I’: initial and continuing alibmtions 

.-. 
. . : . . Laboratory and field blank analyses . . . . . ,_ :,.,:. ., ..: :.. : ‘.I,.. : 

:. 
The .&XII (*) indicates that 
usability are discussed below and the attached Table 1 summarizes the validation qualifications. 

I ‘. ” . . : 
,. 

. :. 
Volatlles 

.’ .: 
:_ : > 

All positive results reported at concentrations less than the Contract Required Quantitation Limit (CRQL) 
were qualified as estimated, (J). 

,i. 
-, 
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MEMO TO: DAVID BRAYACK 
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The following compounds were detected in the fiekl qualii control blanks at the maximum concentrations 
indicated below: 

Aqueous 
Maximum 

Comoound 
Action 

Concentration Level 
Acetone 4.2 pg/L 42 PAL 
Methylene chloride 0.3 pg/L ‘. _ 3-O I@- 

- 

Samples Affected: All. 

Sample aliquot and dilution factors were taken into consideration during the application of the action ’ 
level. Positive results for acetone and methylene chloride reported at concentrations below the 
detection limit were replaced with revised detection limits and qualified as nondetects, (U). It should 
be noted that field quality control blanks are not qualified for field quality control blank contamination. 

.I /. _-.’ : 
The initial calibration Relative Response Factors (RRFs) for acetone, 2-butanone, and 2-hexanone were 
.below the 0.05 quality control limit. Thii calibration noncompliance indicates a lack of consistency in ” 
. . instrumental responses which could lead to compromised quantitation of positive and nondetected results for ‘. I$ 
the affected compounds. Positive results were qualified as: estimated, (J), and nondetected results were :‘::T:. 
considered to be unusable and were rejected, (UR). ~ - /...: 

: .,::,,j+ / .- : L 1 x; ._ .* 
: “’ . ‘, . . _. I ( . .Li‘. : ,. :.A- 

The continuing calibration RRFs for acetone, 2-butanone, 4-methyl-2-pentanone. and 2-hexanone were ‘. ‘$. 
below the 0.05 qualii control limit Thii calibration nonwmpiiince indites a lack of consistency in ., -. ‘: 
instrumental responses which could lead to compromised quantitation of positive and nondetected results for 
the affected compounds. Positive results were qualified as estimated, (J), and nondetected results were 
considered to be unusable and were rejected, (UR). 

Acetone and toluene exceeded the instruments linear calibration range in sample PAl-IO-IDW-W. The . 
sample was diluted 10x. The results for only these compounds were transposed over to the original sample 
results and used in validation of this SDG. 

,.:I. 
. . ‘.. 

. . :,.. . . 
; ‘1. 

(_ ;-.,. i>l.’ -, ,:*r *b‘ . . :, 
i ..~. .L, ..‘-’ - i,. j. : 

Acetone exceeded the in&ument’s linear calibrations range in sample PAI-123-IDW-W. 
.” ., ,. 7:’ 

I ?Z . . . . The sample was‘-’ ’ -.;;;I 
diluted 5x. The result for only this compound was transposed over to the original sample result and used in 
validation of this SDG. 

:f!&: 
.‘ ., “.“. .. : ._ ., *;;.., : ‘.$* .:;:, 

. : ..a. ‘,. .~-,-‘.. : .i “. , ‘? 
It should be noted that the trip blanks were labeled incorrectly on the database bheetsand the appropriate 

: .?i AL.. 
.__.. _?.. ‘.‘Y -,.. 

wrrections were made. 
;. : 

1; ;.y‘:- : ^./ _ >;..~,,‘~ ‘. 
,,>.:. 

,-.., .%<‘a- .’ .:... .’ 

Semivolatiles 
:. 

.‘( “.+ 

_ ..” 

All positive results. reported at concentrations less than the CRQL were qualified as estimated, (J). 

:: : 
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. _, ,. 

The following semivolatile compound was detected in the laboratory .‘method blank at the maximum ‘. -’ 
concentration indicated below: _ i 

Aqueous 
Maximum Action 

_.: 

Comoound Concentration Level 
Bis(24hylhexyl)phthalate , I.0 crsn 

.,- 
_ 1 z&L ‘. 
: ., -:. 8: . ,. 

s; : 
7 

Samples Affected: All .’ ,:. 
. . 

Sample aliquot and dilution factors were taken into consideration during the application of the action 
level. Positive results for bis(24hylhexyl)phthalate reported at concentrations below the detection ” 

’ limit were replaced with the revised detection limits and qualified as nondetects, (U). : : 
+ . ‘- y- ._ ., , : .I .is I ‘, . ..I ,, ..“y 

It should be noted that aniline, benzyl alcohol, benzoic acid, and 1,2diphenylhydrazine were removed from .“I.._ iv: 
the data sheets because they were not on the target compound list referenced in the laboratory “-.q:i 

” ‘. specifications~ i ,:, ,, ..‘.;., -’ ;. !’ . .,:y:.<‘., : 1. 
:> ‘+ ,” ..^._. .:.:- 7. a..; ,, ‘. ,: . i ,q.;. ,_ .:‘j 1 ;.;&j& 

.%~..‘x:, . . .; : ,.-+ 
,:. .::‘^ *‘,: .*. _, , .: : : .,‘,...I > :. I’ .:.. ‘_ 

, :. I . ._. .,: ; ..; ‘: . . . ;;. :: .+. :, :.; 
1. i, , .’ $’ 1. : . ,. . . -3. ., :., ,( .,.. Pesticides ‘. : ; ;‘+.~. r.. _ i 1 ,. . . . . . . . i; .‘.* _ ‘I ->.. .( .,.. ;: ,_, , ,; ,.:: . . . ‘.. j,,. ;;.s cgj& 

:- ~‘~~& ,. -i* .., . . ,. __ : .’ ‘- .:*,.;.‘. .‘:r; . . . .r’ 

.’ No proble-ms were noted. 
,. ; .: I -: I.- : ‘-I ,g$ 

i . . ,..” 
I.’ ” c $: 

; r+- _II 
: ; -_ .,.- 

A. 
?. 

Executive Summarv f 
., -,+, ‘. .., -‘:+ 

Laboratory performance: The volatile initial and continuing calibration RRFs less than the 0.05 qualii 
control limit were reported for acetone, 2-butanone, &methyl-2-p8ntanone, and 2-hexanone. Bii(Z 

.;zg 
‘:.:.J.$ 

. :: 8thylhexyl)phthalate was detected in the semivolatile laboratory method blanks 
,,. :_: -. ., ‘, ‘, :. 

, . ..gg- 

,,... : ” . 
:i:,.;i$$ 

I, ,. .: ,. . : Y:$ . .‘r. .: ; ..-~ ; 
, other Factors Affecting Da& Q&y: A&tone and methylene chloride weA detected inthe Volatile field 
i 

.s :*, L -;:.$~ qu&ty ~~l,b~n~. 
?$j 

-, ,. i .,. 
‘I, ._ s’:.: :.i_.. 

r :’ ‘-I,:: , .z-;-“:;:::‘. l.,;‘., _ ” .. 1 :,,~i.&;& 
: . .‘. . . : . 

.-qg 
.j..l ;. :: .;. _” :. !. ‘. _’ SI ,.& :.:. _. ‘. .: . :’ -<,::+g : :_: ; ‘v : ,- ’ i ?gg 

:. ._ .re.sg 
,z +..: ;%1’1 
.,~., ‘.‘:’ <z. 

Q-47 
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The data for these analyses were reviewed with reference to method-specific quality control criteria, the ’ 
“National Functional Guidelines for Organic Data Evaluation” and the NFESC Interim Guidance Dokument 
entitled “Navy installation Restoration Laboratory Guality Assurance Guide’ (February 1996). 

.;;l,, 
I 

The text of this report has been formulated to address only those problem areas affecting data quality. ‘2 ,.- 
.., --. ** ; ‘. .: 

“I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC Guidelines and the Qualii Assurance Project Plan.(GAPP).” 

Y”,c& : 
t... .- 

‘L. 
., . . 

. 

Tetra Tech NUS 
Data Validation Qualii Assurance Officer 

. . . 

Attachments: 

1. Appendix A - Qualified Anafytjcal Results 
.; . . . . . . . ,I : -’ 

2. Appendix B - Results as Reported by the l&o&$’ 
‘: 

.:. 
3. ‘. ” Appendix C - Support Documentation “,.. ‘: .,:,:,. .‘i-::’ : ), ), .I. zi... .s :. ; ‘,; .‘.j’ .~ :m*,--y~$‘- , i -“‘.. .’ _^ .- ,;,,:‘,;<, :&‘ 

I , :.. .: .S-’ 
.’ ‘-’ ‘:- . . : :. ‘_ 

,..: .” ; . ;; ,“$ . -+‘, :. ;y.“j!; .-z(_ ,I : : ~ , ‘. 1 ‘,, i’.; k’::.. .: _,. :.,. ‘L ;yy.<;; 
:: .: : ,,. ~.~.“..+&~ “, z : , :’ “.. ..._’ 

: .” ..:... .,.I. . ...:. 
: : ., - ,,,,_. ;, 

? ,” .,’ ( li :.,..,. 
4 : . 

-. . . . . 
. 

. . . 
.’ ., 



.;. 

: 

:. 

PARRISISLAND ,, 
SDG NO.llW7 

_ 
TABLE 1 - RECOMMENDATION SlJM’hARY - _ : .,‘. 

Sample No. VOA SVOA .PEST/PCB 
. ..l .- 

PAI-lO-GW-&2-01 A’ J3 R23 - A3 
PAJ-lo-IDW-W : A” Jzs R3 A3 
PAI-10-Sw-016-01 A, ” : : ,R23 A3 
PAl-1 O-SW-01 7-01 

A, : I’ .:,~-;;; R29 
A3 .” 

PAI-lO-SW-018-01 I-, $i. RI.23 A3 

PAI-123-IDW-W Al’2 Jm p A3 
l-B980911 ‘. :: ” j J’” R@ : 

l-B98091 2 J’” Rz3 

” .- 

;..;.y .” ; _ . ‘L., ..,.,./-, . . .“. . . : “. 
J’ - Accept data, but qualify positive res&s for acetond as e&i&& (J),‘as a &it of ini&; 

and/or continuing calibration RRFs below 0.05. 
_” ,. 

‘, .’ :. : z+ _..’ . . 
J* _ (_‘. ,:. __... 

Accept data, but qualify positive results for 2-buhone as estimated (J), as a .&It of in&al‘ “’ ‘?., 

Q-cl4 
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September 19,1997 ,-, r 

, ,. ,. _ 
_ 5. 

;-- . . -‘ I’- 

;: .?.’ 

Lab Blank Contamination _. .L ..,‘. .? i.. .I. _ . . 7,. _j. _-. -‘;:,,;:;...i . . . 
Fieid Blank Contamination 

.,.: j.: .._ i..,’ . +;~;;., : . . .._ ‘: 
Calib~tion (i-e- $i .GDs, %Ds, Ims, Cms, RpDs, WS, tic.) Noncompiiance 

.,, :&;,i,;. ‘< 
.. .‘??$j? 

,-: :, i., ! ,; ..,C, : .‘;~.&.,i-;+ 
. . . ,L +:+. y. :. ,,.. 

MWvlSD Noncompliance ” : ;. *. ,, 
LCSLCSD Noncompli&ce 

: j :.. ‘_ . . 
’ *, ., ,x:;:: -,: :..j ,,i..,- 

Lab D~&ate In&ecision ..t .I ‘: .; .... 
Field Dup@te imprecision ( , 
Holding Tie a&c@2 

icp se&i D&&n Non&mpliancc .‘.,.,.’ j -..,.r.: 

GFfi PDS - GFAA MSA’s r< 0.995 .’ 
2.;i.‘.s: .-,.” 1’ 

ICP tnterfmnce -‘inch& ICSAB Oh R’s 
‘,.<., :-;:.y 

. 
A : ::c:$%&& 

1 . . . 

mii., nmhtema it& &&uass a number of is 

% Brddow~ Noncompliance for DDT and 

. 
I 



Tetra Tech NUS 

MR. DAVID BRAYACK 

INTERNAL CORRESPONDENCE 
DATE: OCTOBER 28,1998 

FROM: 

SUBJECT: 

L.W.SUMANSKY COPIES:. DV FILE 

ORGANIC DATA VALIDATION - VOAISVOAIPESTIPCB 
PARRIS ISLAND 
SDG TIP07 

SAMPLES: 71 Aqueous 

PAI-02- GW- OOl- 01 
PAI-02- GW- 003- 01 
PAI-02- GW- 003- 010’ 
PAI- 03’-GW- OOl- 01 
PAI-03- GW- 003- 01 
PAI-03- GW- 004- 01 
PAI -40 - ::s&e@.Q$t.;*Qfj, 

4/Aqueous Trip Blanks 
TB- 080698 
I-B- 080798 
I-B- 080898 

. TB - 081098 

OVERVIEW . 

The sample set for Parris Island, SDG lTPO7 consists of seven (7) aqueous environmental samples and 
four (4) tip blanks, All samples were analyzed for Target Compound’ List (TCL) volatile organic 
compounds. The samples were also analyzed for semivolatile organic compounds, organochlorine 
pesticides and polychlorinated biphenyls (PCBs) 

The samples were collected on August 6,7,8, and 10,1998. Analyses were performed by LaucksTesting . 
Laboratories, Seattle, Wash. All analyses were conducted using SW - 846, Methods’ 82608, 8270 C, 
and 8081N8082 analytical and reporting protocols, The data contained in this SDG were validated with 
regard to the following parameters: 

l l Holding times 
* 0 Data completeness 

l Laboratory blank analysis 
l lnitiaVwnti,nuing calibrations 

* l Detection Limits 

The symbol (*) indicates that all quality control criteria were met for this parameter. Problems affecting 
quality are discussed below; documentation supporting these findings are presented in Appendix C. 

Qualified Analytical results are presented in Appendix A. 
. 



Volatile 
The following contaminants were detected in the Trip Blanks at the maximum concentrations shown: 

Samples Affected: All 

Maximum Action Level 
Concentration Acaueous 

Analvte 
Acetone 3.9 ug/L 39 ug/L 
2- Butanone 1.9 ug/L 19 ug/L 
Methylene chloride 1.1 ug/L 11 uglL 

An action level of 10X the maximum contaminant level has been used to evaluate sample data for blank 
contamination as all three analytes are common laboratory contaminants. Sample aliquot size and dilution 
factors were taken into consideration when evaluating for blank contamination. Positive results less than 
the action level for the analytes have been qualified as nondetected ‘U”. 

The initial and/or continuing calibration relative response factors (RRFs) fell below the 0.05 quality control 
limit for acetone, 2- b&none, 2- hexanone and 4- methyl- 2- pentanone. Nondetected results were 
qualified as rejected, “UR”. Positive results in the trip blanks were qualified “J”, estimated . 

Semivolatile 

All data quality parameters were met in this fraction. 

Several transcription errors were noted between the Form 1s and the electronic data. The Form 1s were 
amended by the reviewer to match the electronic data forms. 

Pesticides/PCBs 

All data quality parameters were met for these fractions 

Notes : 

In both the volatile and semivolatile fractions, several qualifier designations “J”, estimated ,were given the 
qualifier code “P. designation as the results reported were less than CRQL for organics. 

EXECUTIVE SUMMARY 

The analytes acetone, methylene chloride and 2- b&none were found in the trip blanks. Acetone, 2- 
b&none, 2- hexanone and 4- methyl- ,2- pentanone failed to meet the 0.05 RRF quality control limit. 

Other Factors Affecting Data Quality: None 



Tetra Tech NUS 
Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 
1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Document 



PARRIS ISLAND 

SDG T-W07 

TABLE I- RECOMMENDATION SUMMARY 
VOA SVOA 

PAI - 02 - GW - 001 - 01 
PAI-02- GW- 003- 01 
PAI-02- GW- 003- OlD 
PAI- 03-GW- OOl- 01 
PAI-03- GW- 003- 01 
PAI-03- GW- 004- 01 
PAI-IO- SW- 011-00 
TB- 080698 
l-B- 080798 
TB- 080898 
TB - 081098 

R’ J’ 
R’ A’ J’ 
R’ A’ 

J’ J’ 
E: J’ J’ 
R’ A’ J’ J’ 

J’ 

PEST/PCBs 

If the field is left blank, the qualifier is A- Accept all data 
ti - Accept data but qualify results less than the blank action level for acetone as nondetected “U”. 

R1 - Reject data but qualify nondetected results, as applicable, for acetone, 2- butanone, 2- hexanone, 
and 4- methyl - 2- pentanone as rejected, “R”, due to initial and and/or continuing calibration RRFs 
less than 0.05. 

J’ - Accept data but qualify positive results below the repotting limit as estimated “J”. 



Tetra Tech NUS INTERNAL CORRESPONDENCE 

TO: 

FROM: . 

D. BRAYACK 

GRETCHEN PHIPPS 

PITT-10-8-242 

DATE: OCTOBER 30,1998 

COPIES: DV FILE 

SUBJECT: INORGANIC DATA VALIDATION -APPENDIX IX, DISSQLVED APPENDIX IX 
AND MISCELLANOUS PARAMETERS 
CT0 053 - MCRD PARRIS ISLAND 
SDG-TTPl4 

SAMPLES: 41 Aqueous I 

Overview 

The sample set for CT0 053, MCRD Parris island, SDG lTPl4, consists‘of four (4) aqueous 
environmental samples. 

Sample PAI-I 0-GW-01 l-01 was analyzed for Appendix IX metals, Chloride, Cyanide, Fluoride, 
Hardness, Hexavalent Chromium, Nitrate/Nitrite, Sulfate, Total Dissolved Solids (TDS), Total 
Organic Carbon (TOC) and Total Suspended Solids (TSS). Sample PAI-I O-GW-009-01 was 
analyzed for Appendix IX metals and Cyanide. Samples PAI-IO-GW-OO9-01-F and PAI-IO-GW- 
011-01-F were analyzed for dissolved Appendix IX metals. The samples were collected by Tetra 
Tech NUS on August 24 and September 1,1998 and analyzed by Laucks Testing Laboratories 
under Naval Facilities Engineering Service Center (NFESC) Quality AssuranceKIuality Control 
(QAKIC) criteria. The metals analyses, with the exception of mercury, were conducted according 
to SW-846 Method 601 OB. Mercury analyses were conducted according to SW846 Method 
7470A. Chloride, Fluoride and Sulfate analyses were conducted using EPA method 300.0. 
Cyanide analyses were conducted using SW 846 method 9012. Hardness analyses were 
conducted using EPA method 130.2.. Nitrate/Nitrite analyses were conducted using EPA method 
353.2. TDS analyses were conducted using EPA method 160.1. TOC analyses were conducted 
using SW 646 method 9060(modifted). TSS analyses were conducted using EPA method 160.2. 
Hexavalent Chromium analyses were conducted using SW 846 method 7196. 

. 
All metals analyses with the exception of arsenic, mercury, lead, selenium and thallium were 
conducted using the Inductively Coupled Plasma (ICP) methodologies. Arsenic, lead, selenium 
and thallium were analyzed by Graphite Furnace Atomic Absorption (GFAA). Mercury analyses 
were conducted using cold vapor AA 

The data was evaluated based on the following parameters: 

* 
l Data Completeness 

l 
l Holding Times 
l Calibration Verifications 
l Laboratory Blank Analyses 



MEMO TO: 0. BRAYACK - PAGE 2 PITT-1 O-8-242 
DATE: OCTOBER 30,1998 

l - All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the 
followina information: 

.=I”% 

Calibration Verifications 

The lnital Calibration Verification (ICV) Percent Recovery (%R) for Hexavalent Chromium was 
c90% quality control limit. The nondetected results reported for Hexavalent Chromium were 
qualified as estimated, “UJ”. 

Laboratorv Blank Analvses 

The following contaminants were detected in the laboratory method I preparation blanks at the 
following maximum concentrations: 

Analvte 
Barium 
Beryllium 
Nitrate/Nitrite 
Thallium 
TDS”’ 

Maximum Action 
Concentration Level ( Auueous ) 
2.7pgIL 13&g/L 
0.4jlglL 2.OpglL 
O.O2pg/L I O.lOugg/L 
1.9pglL 9.5pgIL 
3.0 mg/L 15.0 mg/L 

(1) Maximum concentration present in preparation blank. 

An action level of 5X the maximum concentration has been used to evaluate the sample data for 
blank contamination. Sample aliquot and dilution factors were taken into account were 
determining blank contamination. Positive results ( the action level for beryllium were qualified, 
“U”, as a result of blank contamination. No action was taken for the remaining analytes since 
either the results were greater than the action level or were nondetects. 

The Contract Required Detection Limit (CRDL) Percent Recoveries (%R’s) for mercury and zinc 
were outside the 80-120% quality control limit. However, no validation actions were required per 
Regional guidance. 

The CCV %R for thallium in the CCV 33 was ~110% quality control limit. However, no validation 
action was required as all samples results reported for thallium were nondetected. 

Executive Summarv 

Laboratory Performance: Several analytes were present in the laboratory method I preparation 
blanks. The ICV %R for Hexavalent Chromium analyses was c90% quality control limit. 
Other Factors Affecting Data Quality: None. 

Y--Y 
. 



MEMO TO: 0. BRAYACK - PAGE 3 
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PITT-1 W-242 

The Data for these analyses were reviewed with reference to the “National Functional Guidelines 
for Inorganic Review”, February 1994 and the NFESC document entitled “Navy Installation 
Restoration Laboratory Quality Assurance Guide” (NFESC U96). 

The text of this report has been formulated to address only those problem areas affecting data 
quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation 
criteria as specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP).” 

Gretchen A. Phipps 

Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Data 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation 

D-SF: 



MEMO TO: 0. BRAYA’CK - PAGE 4 MT-10-8-242 
DATE: OCTOBER 30,1998 

MCRD Parris Island 
SDG TTPl4 

Table I- RECOMMENDATION SUMMARY 

Aluminum Magnesium 
Antimony Selenium 
Arsenic Silver 
Barium Sodium 
Beryllium A’ Thallium 
Cadmium Vanadium 
Calcium Zinc 
Chromium Chloride 
Cobalt Fluoride 
Copper Hardness 

Cyanide Hexavalent Chromium 
Iron Nitrate/Nitrite 
Lead Sulfate 
Magnesium TDS 
Manganese TOC 
Mercury TSS 
Nickel 
If the field is left blank, the qualifier is A - Accept data. 

J’ 

A’ - Accept data, but qualify results less than the blank action level as nondetected, 

“U”. 

J’ ‘_ Accept data, but qualify nondetected results as estimated, “UJ”, 
as a result of calibration noncompliance. 

,--.. 



INTERNAL CORRESPONDENCE 

PlTr-II-8402 

TO: DAVE BRAYACK DATE: DECEMBER IO,9998 

FROM: JUSTlN ORBICH COPIES: DV FILE 

SUBJECT: ORGANIC DATA VALIDATION - VOA!SVOA/PEST/PCB 
CT0 0201053, PARRIS ISLAND 
SDG HP10 

SAMPLES: 1 l/Aqueous 

*t:;pAJ;f~qJ14-Of” ,” 

P&YOsW5684D~ . 

p&lo 

P&1~W-6cJ9%0 
P&J,~W PAI-16-SW@i24I6 
PAf4@sW-013-00 ,!%@RCi WATER SWMU 16 
SOURCE WATER SWMU 01,02,03 TB-081298 
TB-083198 

OVERVIEW 

The sample set for CT0 020/053, SDG TTPIO, Parris Island consists of eleven (11) aqueous environmental 
samples, which includes two (2) trip blanks (designated TB) and two (2) source water field blanks 
(designated SOURCE WATER). The samples were.analyzed for Target Compound List (TCL) volatile, 
semivolatile, and pesticide PCB organic compounds. The trip blanks were analyzed for TCL volatile organic 
compounds only. One field duplicate pair (PAI-10-SW-008-00/PAI-10-SW-008-000) was included in this 
SDG. 

The samples were collected on August 1 I”, 1998 and analyzed by Laucks Testing Laboratories. All volatile, 
semivolatile, and pesticide/PC9 samples were analyzed in accordance with SW846 Methods 82609,8270C, 
and 8081N8082, respectively. The data in this SDG were validated with regard to the following 
parameters: 

* . Data Completeness 
* . Holding Times 

. Initial/continuing calibrations 

. Laboratory method/field quality control blank results 
l 

. Detection Limits 

The symbol (*) indicates that all quality control criteria were met for this parameter. Problems affecting 
data quality are discussed below; documentation supporting these findings is presented in Appendix C. 
Qualified analytical results are presented in Appendix A. 
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VOLATlLE FRACTION 

PITT-11-8-002 
f--Y 

The initial calibration analysis of acetone, 2-b&none, and 2-hexanone contained Relative Response Factors 
(RRFs) below the 0.05 quality control limit The positive results were qualified as estimated, (J), and the 
nondetected results were qualified as rejected, (UR). 

The continuous calibration of acetone, 2-b&none, 2hexanone, and 4-methyl-2-pentanone contained 
Relative Response Factors (RRFs) Bela the 0.05 quality control limit The positive results were qualiied as 
estimated, (J), and the nondetected results were qualiied as rejected, &JR). 

The following contaminants were detected in the quality control blanks at the following maximum 
concentration: 

Analvte 
Methylene chloride(‘) 

(‘1 Trip Blank 

Concentration Aaueous Action Level 
2.7PglL 27.O@L 

Blank Actions 

l Value c Contract Required Quantitation Limit (CRQL); report CRQL followed by a U. 
l Value > CRQL and c Action level; report value followed by a U. 
l Value > CRQL and > action level; report value unqualified. 

Dilution factors and sample aliquots were taken into conideration during the application of all action 
levels. Positive results reported for m,ethylene chloride in the affected samples Were qualified in the 

/~l\a\, 

manner indicated by the blank action table. It should be noted that field quality control blanks were not 
qualified for field control blank contamination. 

Several volatile samples contained positive results for compounds below the contract required quantitation 
limits (CRQL). These results were qualiied as estimated (J). 

SEMI-VOLATILE FRACTION 

The following contaminants were detected in the quality control blanks at the following maximum 
concentration: 

Analvte 
Bii(2ethylhexyl)phthalate 

Blank Actions 

Concentration 
I .OpglL 

Aoueous Action Level 
1 O.Ojlg/L 

l Value < Contract Required Quantitation Limit (CRQL); report CRQL followed by a U. 
l Value > CRQL and < Action level; report value followed by a U. 
l Value > CRQL and > action level; report value unqualified. 



Pll-f-1 l-8902 

MEMO TO: DAVE BRAYACK 
DATE: DECEMBER IO,1998 - PAGE 3 

Dilution factors and sample aliquots were taken into consideration during the application of all action 
levels. Positive results reported for bis(2ethylhexyl)phthalate in the affected samples were qualiied inthe 
manner indicated by the blank action table. It should be noted that field quality control blanks were not 
qualified for field control blank contamination. It should be noted that the source water samples were from 
a potable water source and were not qualified as blank contamination. 

Several volatile samples contained positive results for compounds below the contract required quantitation 
limits (CRQL). These results were qualified as estimated (J). 

PESTICIDE FRACTION 

All quality control parameters were met for this fraction. 



PITT-1 I-8-002 
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MEMO TO: DAVE BRAYACK 
DATE: DECEMBER lo,1998 - PAGE 4 

EXECUTIVE SUMMARY 

Laboratory Performance Issues: Several volatile initial and,continuous calibrations RRFs noncompliances 
were noted, Positive results were qualiied as estimated, (J), while nondetected results were rejected, (UR).. 
In the semivolatile fraction, bis(2ethylhexyl)phthalate was detected as blank contamination. 

Other Issues Affecting Data Quality: Methylene chloride was detected as blank contamination in the field 
quality control blank. Potable water source contaminants were detected in the fiekl quality control blank. 

O-b3 
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The data for these ‘analysis were reviewed with reference to the “National Functional Guidelines for 
Organic Data Validation”, February, 1994. 

“I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP). 

Justin Orbich 
Chemist/Data Validator 

Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. 
3: 

Appendix B - Results as Reported by the Laboratory 
Appendix C - Support Documentation 
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Prrr-1 l-8-802 
.,------& 

MCRD PARRIS ISLAND 
SDG l-WI0 

TABLE I- REdOMMENDATlON SUMMARY 

Sample No. VOA SVOA PEST/PC6 

PAI-10-GW-014-01 
PAI- O-SW-008-00 
PAI- O-SW-O08-OOD 
PAI- 0-SW-009-00 
PAI-I O-SW-01 O-00 
PAI-IO-SW-Ol2-00 
PAt-1 O-SW-01 3-00 
SWMU 10 
SWMU 01,02,03 
TB-081298 
TB-083198 

RI.2 
RI.2 
R’2 
R. 12 

R’2 A’ 
R 1.2 

52 Rl.2 $ 

Ji.2 R” A’ J’ 
J’ R1.2 J’ 
J1 Rl.2 

Rl,2 

If the field is blank, the qualifier is A, accept all data. 

R’ - 

R2 - 

A’ - 

J’ - 

J2 - 

Reject, (UR), nondetected results or qualify positive results as estimated, (J), in the affected 
samples for initial and continuing calibration RRFs less than 0.05 for acetone, 2-butanone, and 2- 
hexanone. 

Reject, (UR), nondetected results for continuing calibration RRFs less than 0.05 for 4-methyl-2- 
pentanone. 

Accept data, but qualify positive result for bis(2-ethylhexyljphthalate as nondetected, (U), as a 
result of blank contamination. 

Accept data, but qualify those compounds with positive results less than the CRQL as estimated 
(J). 

Accept data, but qualify positive results as estimated, (J), for initial and continuing calibration 
RRFs less than 0.05 for acetone. 



PITT-1 l-8-002 
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u - 

UR - 

UJ - 

J - 

Data Qualifier Definitions: 

Compound is considered nondetected as reported by the laboratory or was occupied as a blank 
contamination. 

Compound was rejected due to various technical noncompliances. 

Nondetected results is qualified as estimated due to various technical noncompliances. 

Compound is considered to be present, but reported at an estimated value. 
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TO: 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

PllT-09-6-036 

D. BRAYACK DATE: OCTO,BER 13,’ 1998 

FROM: 

SUBJECT: 

SAMPLES: 

GRETCHEN PHIPPS COPIES: 

INORGANIC DATA VALIDATION - TAL METALS 
CT0 063 - MCRD PARRIS 
SDG - TTPOS 

DV FILE 

7/Sail I 

1 O/Soil/ 

Overview 

The sample set for CT0 053, MCRD Parris, SDG lTPO5, consists of seven (7) sediment 
environmental samples and ten (10) soil environmental samples. 

The samples were analyzed for Target Analyte List (TAL) metals. The samples were collected by 
Tetra Tech NUS on July 27 - 29,1998 and analyzed by Laucks Testing Laboratories under Naval 
Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) 
criteria. The metals analyses, with the exception of mercury, were conducted according to SW- 
‘846 Method 60106. Mercury analyses were conducted according to SW-846 Method 7470A. 

All analyses with the exception of arsenic, mercury, lead, selenium and thallium were conducted 
using the inductively Coupled Plasma (ICP) methodologies. Arsenic, lead, selenium and thallium 
were analyzed by Graphite Furnace Atomic Absorption (GFAA). Mercury analyses were 
conducted using cold vapor AA. 

The data was evaluated based on the following parameters: 

l 
l Data Completeness 

* 
l Holding Times 
l Calibration Verifications 
l Laboratory Blank Analyses 

+ - All quality control criteria were met for this parameter. .,1 
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The attached Table 1 summaries the validation recommendations which were based on the 
followinq information: 

Laboratorv Blank Analvses 

The following contaminants were detected in the laboratory method / preparation blanks at the 
following maximum concentrations: 

Analvte 
aluminum 
barium(‘) 
beryllium 
calcium 
cobalt 
copper(‘) 
iron(’ ) 
lead 
magnesium 
manganese”) 
sodium”) 
thallium(‘) 
vanadium”) 
zinc(‘) 

Maximum 
Concentration 
40.6pglL 
1.160 mglkg 
0.3pgIL 
57.9ugfL 
3.4pg/L 
0.340 mglkg 
1.230 mg/kg 
1.2uglL 
43.2)lgIL 
1.90 mg/kg 
6.160 mg/kg 
0.240 mgfkg 
0.290 mglkg 
1.270 mglkg 

Action 
Level (Soil ) 
20.3 mglkg 
5.9 mglkg 
.15 mgfkg 
26.95 mgfkg 
1.7 mg/kg 
1.7 mglkg 
6.15 mg/kg 
0.6 mg/kg 
21.6 mg/kg 
9.5 mglkg 
40.8 mg/kg 
1.2 mg/kg 
1.45 mg/kg 
6.35 mg/kg 

0) Maximum concentration present in preparation blank. 

An action level of 5X the maximum concentration has been used to evaluate the sample data for 
blank contamination. Dilution factors, percent solids and samples aliquots were taken into 
account were determining blank contamination. Positive results c the action level for barium, 
beryllium, cobalt, copper, manganese, sodium, thallium and zinc have been qualified , “U”, as a 
result of blank contamination. No action was taken for the remaining analtyes since either the 
results were greater than the action level or were nondetects. 

Notes 

The CRDL %R for arsenic, chromium, lead, mercury and nickel were outside the 90-I 10% quality 
control limit. However, no validation actions were required. 

Executive Summary 

Laboratory Performance: Several analytes were present in the laboratory method / preparation 
blanks. The Contract Required Detection Limit (CRDL) Percent Recovery (%R) for several 
analytes were outside the 90-l 10% quality control limits. 

Other Factors Affecting Data Quality: None. 
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The Data for these analyses were reviewed with reference to the “National Functional Guidelines 
for Inorganic Review”, February 1994 and the NFESC document entitled “Navy Installation 
Restoration Laboratory Quality Assurance Guide” (NFESC 2/96). 

.-1 

The text of this report has been formulated to address only those problem areas affecting data 
quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation 
criteria as specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP).” 

Gretchen A. Phipps 

Tetra Tech NUS 
Joseph A. Samchuck 
Quality Assurance Officer 
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Attachments: 

1. Appendix A - Qualified Analytical Data 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation 
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MCRD Parris s 
SDG lTPO5 

Table I- RECOMMENDATION SUMMARY 

PllT-69-6-936 

Aluminum Magnesium 
Antimony Manganese A’ 
Arsenic Mercury 
Barium A’ Nickel 
Beryllium A’ Potassium 
Cadmium Selenium 
Calcium Silver 
Chromium Sodium A’ 
Cobalt A’ Thallium A’ 
Copper A’ Vanadium 
Cyanide Zinc A’ 
Iron 
Lead 
If the field is left blank, the qualifier is A - Accept data. 

A’ - Accept data, but qualify results less than the blank action level as nondetected, 
“U”. 
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TO: 

FROM: 

SUBJECT: 

SAMPLES: 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

Prrl-1 I-8-034 

DAVID BRAYACK DATE: DECEMBER 14,1998 

DANA PIETO cc: DV FILE 

ORGANIC DATA VALIDATION - TCL VOAs, SVOAs, b PESTlPCBs 
Cl0 053, MCRD PARRIS ISLAND, SOUTH CAROLINA 
SDG TIP15 

TB980903 

The sample set for the CT0 053, MCRD Pants Island, South Carolina, SDG lTPl5, consists of seven 
aqueous environmental samples and three trip blanks (designated TB). All samples were analyzed for target 
compound list (TCL) volatile, semivolatile, and pesticide/PCB organic compounds. One field duplicate pair 
(PAI- O-GW-O074?IPAI-1 O-GW-OO7-01 D) was included in this SDG. 

The samples were collected by Tetra Tech NUS on August 31’, and September ld, and 2”d, 1998, and 
analyzed by Laucks Testing Laboratories. The volatile, semivolatile, and pesticide/PCB compounds were 
analyzed under Naval Facilities Engineering Service Center (NFESC). All volatile, semivolatile, and pesticide 
analyses were conducted using the U.S. EPA SW-646 Method 82608,8270C, and 808lA, respectively. 

The data were evaluated according to the following parameters: 

. Holding times 

. Initial and continuing calibrations 
l Laboratory and field blank analyses 

The symbol (*) indicates that qualii control criteria were met for this parameter. Problems affecting data 
usability are discussed below and the attached Table 1 summarizes the validation qualifications. 

b-33, 
. 
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Volatiles 

All positive results reported at concentrations less than the Contract Required Quantitation Limit (CRQL) 
were qualified as estimated, (J). 

The following compounds were detected in the field quality control blanks at the maximum concentrations 
indicated below: 

Aqueous 
Maximum Action 

Compound Concentration &eJ 
Acetone 3.7 f.lglL 370 flglL 
Methylene chloride 1.1 flgIL 11 Ia- 
2-Butanone 0.6 pg/L 6.0 pg/L 

Samples Affected: All. 

Sample aliquot and dilution factors were taken into consideration during the application of the action 
level. Positive results for acetone reported at concentrations below the detection limit were replaced 
with revised detection limits and qualified as nondetects, (U). Positive results for acetone reported at 
concentrations above the detection limit were qualified as nondetects, (U). No positive results were 
reported for methylene chloride and 2-b&none. It should be noted that field, quality control blanks ,/“4\ 
are not qualified for field qualii control blank contamination. 

The initial calibration Relative Response Factor (RRF) for acetone, abutanone, and 2-hexanone were below 
the 0.05 quality control limit. This calibration noncompliance indicates a lack of consistency in instrumental 
responses which could lead to compromised quantkatiin of positive and nondetected results for the affected 
compounds. Positive results were qualifiedas estimated, (J), and nondetected results were considered to be 
unusable and were rejected, (UR). 

The continuing calibration RRF for acetone, 2-butanone, 4-methyl-2-pentanone, and 2-hexanone were below 
the 0.05 quality control limit. This calibration noncompliance indicates a lack of consistency in instrumental 
responses which could lead to compromised quantitation of positive and nondetected results for the affected 
compounds. Positive results were qualified as estimated, (J), and nondetected results were considered to be 
unusable and were rejected, (UR). 

The continuing calibration percent difference (%D) exceeded 50% for P-hexanone. No action was warranted 
because the results were qualified due to a more severe noncompliance. 

Acetone exceeded the instruments linear calibration range in samples PAI-10-GW-006-01 and PAI-lO-GW- 
010-01. These samples were diluted 10x. The results for only this compound were transposed over to the 
original sample results and used in validation of this SDG. 

It should be noted that the trip blanks were labeled incorrectly on the database sheets and the appropriate 
wrrections were made. 

. 
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Semivolatiles 

All positive results reported at concentrations less than the CRQL were qualified as estimated, (J). 

The aqueous semivolatile holding time until extraction exceeded the 7day limit by 9 days in the re+&ted 
sample PAI-lO-GW-009-01RE. The holding time until extraction exceeded the ‘I-day limit by 8 days in re- 
extracted samples PAI-I O-GW-01 O-01 RE and PAI-lO-GW-Ol3-01 RE. No action is warranted because the 
original sample results were used in validation of this SDG. 

The following semivolatile compound was detected in the laboratory method blank at the maximum 
concentration indicated below: 

Aqueous 
Maximum Action 

Compound Concentration &?J& 
Bis(2ethylhexyl)phthalate 24 cls/~ 240 p@L 

Samples Affected: All 

Sample aliquot and dilution factors were taken into consideration during the application of the action 
level. Positive results for the compound reported at concentrations below the detection limit were 
replaced with the revised detection limits and qualified as nondetects, (U). 

. . 
It should be noted that aniline, benzyl alcohol, benzoic acid, and 1,2diphenylhydrazine were removed from 
the data sheets because they were not on the target compound list referenced in the laboratory 
specifications. 

Pesticides 

No problems were noted. 

Executive Summaly 

Labomtoty Petiorrnance: The volatile initial and continuing calibration RRFs less than the 0.05 quality 
control limit were reported for acetone, 2-butanone, 4-methyl-2-pentanone, and 2-hexanone. The volatile 
continuing calibration %D exceeded 50% for 2-hexanone. The semivolatile aqueous holding time until 
extraction exceeded the 7day limit in several re+xtracted samples. Methylene chloride was detected in the 
volatile laboratory method blanks. Bis(2ethylhexyl)phthalate was detected in the semivolatile laboratory 
method blanks 

other F8cfom Affecfhg De28 Quality: Acetone, ‘methylene chloride, and abutanone were detected in the 
volatile field quality control blanks.. 
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The data for these analyses were reviewed with reference to method-specific quality control criteria, the 
“National Functional Guidelines for Organic Data Evaluation” and the NFESC Interim Guidance Document 
entitled “Navy Installation Restoration Laboratory Quality Assurance Guide” (February.1996). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in me NFESC Guidelines and me Quality Assurance Project Plan (QAPP).” :om&a@h . 
Dana L. Pieto 

Tetra Tech NUS 

Tetra Tech NUS 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory. 
3. Appendix C - Support Documentation 



If field is left blank, the qualifier is A - accept all data. 

A’ 

A2 

J’ 

J2 

J3 

R’ 

R2 

R3 

R’ 

Accept data, but qualify positive results for acetone as nondetected (U), or change positive 
results for acetone to revised detection limits and qualify as nondetected, (U), as a result of 
laboratory method and/or field quality control blank contamination. 

Accept data, but change positive results for bis(24hylhexyl)phthalate to revised detection 
limits and qualify as nondetected, (U), as a result of laboratory method blank contamination. 

Accept data, but qualify positive results for acetone as estimated (J), as a result of 
continuing calibration RRFs below 0.05. 

Accept data, but qualify positive results for 2-butanone as estimated (J), as a result of 
continuing calibration RRFs below 0.05. 

Accept data, but qualify positive results less than me CRQL as estimated (J). 

Reject nondetected results (UR) for acetone as a result of continuing calibration RRFs less 
than 0.05. 

Reject nondetected results (UR) for 2-butanone, 4-methyl-2pentanone, and 2-hexanone as 
a result of continuing calibration RRFs less than 0.05. 

Reject nondetected results (UR) for 2-butanone as a result of continuing calibration RRFs 
less man 0.05. 

Reject nondetected results (UR) for 4-methyl-2-pen&one and 2-hexanone as a result of 
continuing calibration RRFs less than 0.05. 

. 

PARRIS ISLAND 
SDG NO. TIP15 

TABLE I- RECOMMENDATION SUMMARY 

Sample No. VOA SVOA PESTlPCB 

PAI- O-GW-008-01 
PAI- O-GW-OO7-01 
PAI- O-GW-7-01 D 
PAI- O-GW-O08-01 
PAI- O-GW-OO9-01 
PAI- O&W-O1 O-01 
PAI- 043W-013-01 
TB980901 
TB980902B 
TB980903 

R’2 A2 
A’ J3 R2 A2 
A’ J3 R2 A2 

J I.3 R2 A2 
A’ R2 A2 

J’s3 RX4 A2 J3 
A’ J3 R3.’ A2 

J 1.3 R2 

~12.3 R4 

JJ R1.3.4 
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Qualifier Codes: 

m 

n 

0 

U 

V 

September 19,1997 

Lab Blank Contamination 

Field Blank Contamination 

Calibration (i.e., % RSDs, %Ds, ICVs. CCVs, RPDs, RRFs, etc.) Noncompliance 

MSh4SD Noncompliance 

LCS/LCSD Noncompliance 

Lab Duplicate Imprecision 

Field Duplicate Imprecision 

Holding Time Exccadance 

ICP Seriai Dilution Noncompliance 

GFAA PDS - GFAA MSA’s r c 0.995 

ICP interference - include ICSAB % R’s 

Instrument Calibration Range Exceedance 

Sample Preservation 

btternal Standard Noncompliance 

Poor instrument Performance (i.e., base-time dritig) 

Uncettainty n-ser detection limit (C 2 x IDL for inorganics and < CRQL for organic@ 

other problems (can encompass a number of issues) l 
. 

Surrogates Recovety Noncompliance 

Pesticide/PCB Resolution 

% Breakdown Noncompliance for DDT and E&in 

Pest&CD % between columns for positive results. 

Non-linear calibrations, tuning r 2 0.995 
(correlation coefficient) 
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TO: 

FROM: 

SUBJECT: 

SAMPLES: 7IAqueous 

Tetra Tech NUS 
f--7\ 

INTERNAL CORRESPONDENCE 

Pn-r-11-8-933 

DAVE BRAYACK 

JUSTIN ORBICH 

DATE: DECEMBER 14,1998 

COPIES: DV FILE 

ORGANIC DATA VALIDATION - VOA/SVOA/PEST/PCB 
CT0 053, MCRD PARRIS ISLAND 
SDG 713 

The sample set for CT0 053, SDG lTPl3, MCRD Panis island consists of seven (7) aqueous environmental 
samples, which includes two (2) trip blanks (designated TB). The samples were analyzed for Target 
Compound List (TCL) volatile, semivolatile, and pesticide/PCB organic compounds. There were no field 
duplicate pairs in this SDG. 

,-, 
The samples were collected on August 29 and 24, 1998 and analyzed by Laucks Testing Laboratories. All 
volatile, semivolatile, and pesticide/PCB samples were analyzed in accordance with SW846 Methods 82608, 
827OC, and 8081A18082, respectively. The data in this SDG was validated with regard to the following 
parameters: 

l 
. Data Completeness 

l 
. Holding Times 
. Initial/continuing calibrations 
. Laboratory method/field quality control blank results 

l 
. Detection Limits 

The symbol (‘) indicates that all quality control criteria were met for this parameter. Problems affecting 
data quality are discussed below; documentation supporting these findings is presented in Appendix C. 
Qualified analytical results are presented in Appendix A. 

VOlATlLE FRACTION 

The initial calibration analysis of acetone, Z-b&none, and 2-hexanone contained Relative Response Factors 
(RRFs) below the 0.05 quality control limit The positive results were qualified as estimated, (J), and the 
nondetected results were qualified as rejected, (UR). 
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The continuing calibration analysis of acetone, Z-butanone, 2-hexanone, and 4-methyl-2-pentanone 
contained Relative Response Factors (RRFs) below the 0.06 quality control limit The positive results were 
qualified as estimated, (J), and the nondetected results were qualified as rejected, (UR). 

The following contaminants were detected in the quality control blanks at the following maximum 
concentration: 

Analvte Concentration 
Methylene chloride(‘) 8.4uglL 
Acetone(‘) 1 .Sus/L 
Chloromethane(‘) 0.3usn 

Aauecus Action Level 
8W& 
16.OugIL 
1 .Sj,lglL 

(l) Trip Blank 

Blank Actions 

l Value e Contract Required Quantitation Limit (CRQL); report CRQL followed by a U. 
l Value > CRQL and < Action level; report value followed by a U. 
l Value > CRQL and > action level; report value unqualified. 

Sample aliquots, dilution factors, and percent moisture were taken into consideration during the 
application of all action levels. The positive results for methylene chloride, acetone, and chloromethane 
were qualified according to the blank action table. It should be noted that field quality control blanks were 
not qualified for field control blank contamination. 

Several volatile samples contained positive results for compounds below the contract required quantitation 
limits (CRQL). These results were qualified as estimated (J). 

SEMI-VOLATlLE FRACTlON 

The following contaminants were detected in the quality control blanks at the following maximum 
concentration: 

Analvte 
Bii(Z-ethylhexyl)phthalate 

Concentration 
1 .OuglL 

Aaueous Action Level 
1 O.Oug/L 

Blank Actions 

l Value e Contract Required Quantitation Limit (CRQL); report CRQL followed by a U. 
l Value > CRQL and < Action level; report value followed by a U. 
l Value > CRQL and > action level; report value unqualiied 

Sample aliquots, dilution factors, and percent moisture were taken into consideration during the 
application of all action levels. The positive results for bis(Z-ethylhexyl)phthalate were qualified according 
to the blank action table. 

Several volatile samples contained positive results for compounds below the contract required quantitation 
limits (CRQL). These results were qualiied as estimated (J). 

p, 
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PESTICIDE FRACTION 

All quality control parameters were met for this fraction. 



. 
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EXECUTIVE SUMMARY 

Laboratory Performance Issues: Several volatile initial and continuous calibrations RRFs noncompliances 
were noted. Positive results were qualified as estimated, (J), while nondetected results were rejected, (UR). 
Bis(2ethylhexyl)phthalate was detected as blank contamination in the method blank. 

Other Issues Affecting Data Quality: Methylene chloride, acetone, and chloromethane were detected as 
blank contamination in the field quality control blanks. 

. 



PITT-1 l-8-933 ,R\ 

MEMO TO: DAVE BRAYACK 
DATE: DECEMBER 14,1998 - PAGE 5 

The data for these analysis were reviewed with reference to the “National Functional Guidelines for 
Organic Data Validation”, February, 1994. 

“I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP).’ 

Justin Orbich 
Chemist/Data Validator 

Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 
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MCRD PARRIS ISLAND 
SDG TIP13 

TABLE 1 - RECOMMENDATION SUMMARY 

Sample No. VOA SVOA PESTIPCB 

PAl-10-Gw-001-01 
PAI- O-GW-O02-01 
PAI-I O-GW-OO3-01 
PAI- O-GW-OO4-01 
PAI-I O-GW-OO8-01 
TB-082198 
TB-082798 

R A3J’ 
J’ R’ A3 
Al.2 R’ A3 
A2J’ R’ 
A’ R’ A3 
$2 Rt 
J2 R’ 

If the field is blank, the qualifier is A, accept all data. 

R’ - 

A’ - 

A2 - 

A3 - 

J’ - 

J2 - 

Reject, (UR), nondetected results for initial and continuing calibration RRFs less than 0.05 for 
acetone, 2-butanone, 2-hexanone, and 4-methyl-2-pentanone. 

Accept data, but qualify positive results as nondetected, (U), as a result of blank contamination for 
acetone. 

Accept data, but qualify positive results as nondetected, (U); as a result of blank contamination for 
methylene chloride. 

Accept data, but qualify positive results as nondetected, (U), as a result of blank contamination for 
bis(2ethylhexyl)phthalate. 

Accept data, but qualify those compounds with positive results less than the CRQL as estimated 
(J). 

Accept data, but qualify as estimated, (J), positive results for initial and continuing calibration 
RRFs less than 0.05 for acetone. 

b-94 
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Data Qualifier Definitions: 

Pn-r-1 l-8-033 
.- 

u - Compound is considered nondetected as reported by the laboratory or was occupied as a blank 
contamination. 

UR - Compound was rejected due to various technical noncompliances. 

UJ - Nondetected results is qualified as estimated due to various technical noncompliances. 

J - Compound is considered to be present, but reported at an estimated value. 



TO: 

FROM: 

SUBJECT: 

SAMPLES: 81 Sediments / 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

PITT-11-8-10s 

D. BRAYACK DATE: NOVEMBER 11,1998 

GRETCHEN PHIPPS COPIES: DV FILE 

INORGANIC DATA VALIDATION - SEM/AVS METALS 
CT0 053 - MCRD PARRIS ISLAND 
SDG - TTPOS 

_+ ,. 
PAW o-SD-008-01 ., . . 
PAI-W-SD-01 O-01 
P&l ~$D-O124Jl .I. 
P&$10-Sb-01441 

.,&WlIkSD-CpQ-q~, 
PAl4l.OSD-01 I-01 

e.: .PAt:l.O-SD-013-01 
PAI; O-SD-01 5-01 

Overview 

The sample set for CT0 053, MCRD Parris Island, SDG TTPOS, consists of eight (8) sediment 
environmental samples. 

All samples were analyzed for Simultaneously Extracted Metals (SEM) and Acid Volatile Sulfide. 
The samples were collected by Tetra Tech NUS on August 10, 1998 and analyzed by Laucks 
Testing Laboratories under Naval Facilities Engineering Service Center (NFESC) Quality 
Assurance/Quality Control (QAIQC) criteria. 

The data was evaluated based on the following parameters: 

* 
l Data Completeness 

t 
l Holding Times 

* 
l Calibration Verifications 
l Laboratory Blank Analyses 

c - All quality control criteria were met for this parameter. ’ 

The attached Table 1 summarizes the validation recommendations which were based on the 
followino information: 

Laboratorv Blank Analvses 

The following contaminants were detected in the laboratory preparation blank at the following 
I maximum concentrations: 

Samples affected: All 



MEMO TO: 
DATE: 

Analvte 
Cadmium 
Copper 
Lead 
Zinc 
Sulfide 

D. BRAYACK - PAGE 2 
NOVEMBER 11,1998 

Maximum 
Concentration 
O.O02pmoles/g 
0.003pmolesIg 
O.O03pmoles/g 
O.O52pmoles/g 
1 .OO~moles/g 

PITT-I 1-8-l 05 

Action 
. Level (sediment) 
0.001 pmoleslg 
0.01 Spmoles/g 
O.O15pmoles/g 
0.26umoles/g 
50pmoles/g 

An action level of 5X the maximum concentration has been used to evaluate the sample data for 
blank contamination. Sample aliquot and dilution factors were taken into account when 
determining blank contamination. Positive results < the action level for cadmium, lead, sulfide and 
zinc were qualified, “U”, as a result of blank contamination. No action was taken for the remaining 
analytes since either the results were greater than the action level or were nondetects. 

Notes 

It should be noted that the SEMIAVS ratios have changes as a result of samples qualified for 
blank contamination. 

Executive Summary 

Laboratory Performance: Several analytes were present in the laboratory preparation blank. 

Other Factors Affecting Data Quality: None. 

The Data for these analyses were reviewed with reference to the “National Functional Guidelines 
for Inorganic Review”, February 1994 and the NFESC document entitled “Navy Installation 
Restoration Laboratory Quality Assurance Guide” (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data 
quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation 
criteria as specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP).” 

Tetra Tech NUS 
Gretchen A. Phipps 

Joseph A. Samchuck 
Quality Assurance Officer 

Q-87 



MEMO TO: D. BRAYACK - PAGE 3 PilT4 l-8-1 05 
DATE: NOVEMBER 11,199Ei 

Attachments: 

1. Appendix A - Qualified Analytical Data 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation 
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MCRD Parris island 
SDG TTPOS 

Table 1 - RECOMMENDATION SUMMARY 

SEMJAVS 
AVS 
Cadmium 
Copper 
Mercury 
Nickel 
Lead 

A’ 
A’ 

A1 
Zinc Al 
If the field is left blank, the qualifier is A - Accept data. 

A’ - Accept data, but qualify results less than the blank action level as, 
nondetected, “U”. 



Tetra Tech NUS INTERNAL CORRESPONDENCE 

TO: DAVID BRAYACK DATE: NOVEhnBER 6,1996 

FROM: DANA PIETO cc: DV FILE 

ORGANIC DATA VALIDATION - TCL,VOAs, SVOAs, PESTIpCBs, 8 HERBS 
CT0 053, MCRD PARRIS ISLAND, SOUTH CAROLINA 
SDG lTP14 

SUBJECT: 

SAMPLES: Waters\VOC: 

‘The sample set for theCT0 053, MCRD Parris island, South Carolina, SDG lTP14, consists of two aqueous 
environmental samples and one trip blank (designated TB). All samples were analyzed for Appendix IX 
volatile, semivolatile, pesticide/PCB, and, herbicide organic compounds. 

The samples were collected by Tetra Tech NUS on August 24”, and September lst’, 1998, and analyzed by 
Laucks Testing Laboratories. The volatii.e, semivolatile, pesticide/PCB, and herbicide compounds were 
analyzed under Naval Facilities Engineering Service Center (NFESC). All volatile, semivolatile, and pesticide 
analyses were conducted using the U.S. EPA SW-846 Method 82608, 827OC, 8081A, and 8151A, 
respectively. 

The data were evaluated according to the following parameters: 

. Holding times 

. Initial and continuing calibrations 

. Laboratory and field blank analyses 

The symbol (*) indicates that quality control criteria were met for this parameter. Problems affecting data 
usability are discussed below and the attached Table 1 summarizes the validation qualifications. 

Volatiles 

All positive results reported at concentrations less than the Contract Required Quentitation Limit (CRQL) 
were qualified as estimated, (J). 
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The following compounds were detected in the field quality control blanks at the maximum concentrations 
indicated below: 

Aqueous 
Maximum Action 

Compound Concentration u 
Methylene chloride 0.3 jig/L 3.0 pglL 
2-B&none 1.2 pg/L 12 pg/L 
Acrolein 0.5 pg/L 2.5 pg/L 

Samples Affected: All. 

Sample aliquot and dilution factors were,taken into consideration during the application of the action 
level. No positive results were reported for these compounds, therefore, no action is warranted. It 
should be noted that field quality control blanks are not qualified for field quality control blank 
contamination. 

The initial calibration Relative Response Factors (RRFs) for acetone, 2-b&none, 2hexanone, acrolein, 
acrylonitrile, methacrylonitrile, and methyl methacrylate were below the 0.05 quality. control limit. This 
calibration noncompliance indicates a lack of consistency in instrumental responses which could lead to 
compromised quantiition of positive and nondetected results for the affected compounds. Positive results 
were qualified as estimated, (J), and nondetected results were considered to be unusable and were rejected, ..-,, 
(‘JR). 

The continuing calibration RRFs for acetone, 2-butanone, 4-methyl-2-pentanone, 2-hexanone, acrolein, 
acrylonitrile, methacrylonitrile, methyl methacrylate, and vinyl acetate were below the 0.05 quality control limit. 
This calibration noncompliance indicates a lack of consistency in instrumental responses which could lead to 
compromised quantitation of positive and nondetected results for the affected compounds. Positive results 
were qualified as estimated, (J), ai7d nondetected results were considered to be unusable and were rejected, 
(‘JR). 

Semivolatiles 

The aqueous holding time until extraction exceeded the I-day limit by 9 days in re-extracted sample PAI-IO- 
GW-OO9-01 RE. The holding’ time until extraction exceeded the 7day limit by 10 days in m-extracted sample 
PAI-IO-GW-OI l-OlRE. No action is warranted because the, original samples were used in validation of this 
SDG. 

The following semivolatile compounds were detected in the laboratory method blank at the maximum 
concentration indicated below: 

Aqueous 
Maximum Action 

COmDOUnd Concentration 
Bis(2-ethylhexyl)phthalate 20 pglL 
Di-n-butylphthalate 1.0 pgg/L 

&ve, 
200 pg/L 
IO pglL 
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Samples Affected: All 

Sample aliquot and dilution factors were taken into consideration during the application of the action 
level. Positive results for bis(2ethylhexyl)phthalate reported at concentrations below the detection 
limit were replaced with the revised detection limits and qualified as nondetects, (U). No positive 
results were reported for di-n-butylphthalate 

It should be noted that kepone is missing from the Form Is and the database sheets. 

It should be noted that 33’dichlorobenzidine was reported twice on the Form Is. 

The initial and continuing calibration RRFs for 4-nitroquinoline-l-oxide were below the 0.05 quality control 
limit. This calibration noncompliance indicates a lack of consistency in instrumental responses which could 
lead to compromised quantitation of positive and nondetected results for the affected compounds. 
Nondetected results were considered to be unusable and were rejected, (UR). 

The continuing calibration percent differences (%Ds) exceeded 50% for 4-nitroquinoline-l-oxide and 2,2’- 
oxybis(lchloropropane). Nondetected results for 2,2’-oxybis(lchloropropane) were qualified as estimated, 
(UJ). Results for 4-nitroquinoline-l-oxide were already qualified due to a more severe noncompliance. 

Pesticides 

No problems were noted. 

Herbicides 

’ No problems were noted. 

Executive Summarv 

Laboratory Perfomtance: The volatile initial and continuing calibration RRFs less than the 0.05 quality 
control limit were reported for acetone, 2-butanone, 4-methyl-2-pentanone, 2-hexanone, acrolein, 
acrylonitrile, methacrylonitrile, methyl methacrylate, and vinyl acetate. The semivolatile aqueous holding time 
until extraction exceeded the 7day limit in the re-extracted samples. The semivolatile initial and continuing 
calibration RRFs less than the 0.05 quality control limit were reported for 4nitroquinoline-l-oxide. The 
continuing calibration %D exceeded 50% for 4nitroquinoline-l-oxide and 2,2’-oxybis(lchloropropane). 
Bis(2ethylhexyl)phthalate and di-n-butylphthalate were detected in the semivolatile laboratory method 
blanks. 

Other factors Affecting Data Qua/ify: Methylene chloride, 2-b&none, and acrolein were detected in the 
volatile field quality control blanks. 
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The data for these analyses were reviewed with reference to method-specific quality control criteria, the 
“National Functional Guidelines for Organic Data Evaluation” and the NFESC lnterim.Guidance Document 
entitled “Navy Installation Restoration Laboratory Quality Assurance Guide” (February 1996). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP).” 

D-8& . 
Dana L. Pieto 

Tetra Tech NUS 
Data Validation Quality Assurance Officer 

Attachments: 

1. 
2. 
3. 

Appendix A - Qualified Analytical Results 
Appendix B - Results as Repotted by the Laboratory 
Appendix C - Support Documentation 



PARRIS ISLAND 
SDG NO. TIP14 

TABLE 1 - RECOMMENDATION SUMMARY 

Sample No. VOA SVOA PESTlPCB HERB 

PAI-10-GW-009-01 
PAI-10-GW-011-01 
TB980902 

~3.4.6.6 A’ J4 R’ 
J 1.5 RI-2 J4 R’ 
~2.3.5 ~"6 

If field is left blank, the qualifier is A - accept all data. 

A’ Accept data, but change positive results for bis(2-ethylhexyl)phthalate to revised detection 
limits and qualify as nondetected, (U), as a result of laboratory method blank contamination. 

J’ 

J2 

J3 

Accept data, but qualify positive results for acetone as estimated (J), as a result of a 
continuing calibration RRF below 0.05. 

Accept data, but qualify positive results for 2-b&none as estimated (J), as a result of a 
continuing calibration RRF below 0.05. 

Accept data, but qualify positive results for acrolein as estimated (J), as a result of a 
continuing calibration RRF below 0.05. 

Accept data, but qualify nondetected results for 2,2’-oxybis(l chloropropane) as estimated 
(UJ), as a result of a continuing calibration %D greater than 50%. 

Accept data, but qualify positive results less than the CRQL as estimated (J). 

Reject nondetected results (UR) for acetone as a result of a continuing calibration RRF less 
than 0.05. 

Reject nondetected results (UR) for acrolein, acrylonitnle, methacrylonitrile, 
methylmethacrylate, and vinyl acetate as a result of continuing calibration RRFs less than 
0.05. 

Reject nondetected results (UR) for 2-b&none as a result of a continuing calibration RRF 
less than 0.05. 

Reject nondetected results (UR) for acetone, 4-methyl-2-per&none, and 2-hexaone as a 
result of continuing calibration RRFs less than 0.05. 

Reject nondetected results (UR) for acrolein as a result of a continuing calibration RRF less 
than 0.05. 

Reject nondetected results (UR) for acrolein, acrylonitrile, and methacrylonitrile as a result of 



continuing calibration RRFs less than 0.05. ,.- L, 

R’ - Reject nondetected results (UR) for 4-nitroquinoline-l-oxide as a result of initial and 
continuing calibration RRFs less than 0.05. 
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Qualifier Codes: 

a 

b 

c 

d 

j 

k 

I 

m 

n 

0 

P 

4 

u 

V 

I 

= 

= 

f 

= 

= 

= 

= 

E 

= 

= 

= 

5 

= 

= 

=: 

= 

E 

= 

= 

= 

. 

Lab Blank Contamination 

Field Blank Contamination 

Calibration (i.e., % RSDs, %Ds, ICVs, CCVs, RPDs, WS. etc.) Noncompliance 

MSiMSD Noncotnpliance 

LCSfLCSD Noncompliance 

Lab Duplicate imprecision 

Field Duplicate Imprecision 

Holding Time Exceedance 

ICP Serial Dilution Noncompliance 

GFAA PDS - GFAA MSA’s r < 0.995 

ICP Interference - include ICSAB % R’S 

Instrument Calibration Range Exceedance 

Sample Preservation 

Intemai Standard Noncompliance 

poor Instrument Performance (i.e., base-time drifiing) 

Uncertainty n:af detection limit (< 2 x IDL for inorganics and < CRQL for organics) 

Other problems (can encompass a number of issues) * 

Surrogates Recovery Noncompliance 

Pesticide/PCB Resolution 

-. 

% Breakdown’Noncompiiance for DDT and Endrin 

Pest/PGD % between columns for positive results. 

Non-linear calibrations, tuning r 2 0.995 
(correlation coefficient) 

.-.,, 

a-97 
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SUBJECT: 

SAMPLES: 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

D. BRAYACK DATE: 

GRETCHEN PHIPPS COPIES: 

PITT-10-9-238 

OCTOBER 30,1998 

DV FILE 

INORGANIC DATA VALIDATION - TAL METALS, DISSOLVED TAL METALS 
AND MISCELLANOUS PARAMETERS 
CT0 053 - MCRD PARRIS ISLAND 
SDG -l-W13 

101 Aqueous I 

Overview 

The sample set for CT0 053, MCRD Parris Island, SDG TTPI 3, consists of ten (10) aqueous 
environmental samples. 

The samples, with exception to those designated -F, were analyzed for Target Analyte List (TAL) 
metats, Chloride, Cyanide, Fluoride, Hardness, Nitrate/Nitrite, Sulfate, Total Dissolved Solids 
(TDS), Total Organic Carbon (TOC) and Total Suspended Solids (TSS). Samples PAI-IO-GW- 
001-01 and PAI-IO-GW-002-01 were also analyzed for Hexavalent Chromium. The samples 
designated -F were analyzed for dissolved Target Analyte List (TAL) metals. The samples were 
collected by Tetra Tech NUS on August 20 and 24,1998 and analyzed by Laucks Testing 
Laboratories under Naval Facilities Engineering Service Center (NFESC) Quality 
Assurance/Quality Control (QAIQC) criteria. The metals analyses, with the exception of mercury, 
were conducted according to SW-846 Method 60108. Mercury analyses were conducted 

‘according to SW646 Method 7470A. Chloride, Fluoride and Sulfate analyses were conducted 
using EPA method 300.0. Cyanide analyses were conducted using SW 846 method 9012. 
Hardness analyses were conducted using EPA method 130.2. Nitrate/Nitrite analyses were 
conducted using EPA method 353.2. TDS analyses were conducted using EPA method 160.1. 
TOC analyses were conducted using SW 646 method 9060(modified).’ TSS analyses were 
conducted using EPA method 160.2. Hexavalent Chromium analyses were conducted using SW 
846 method 7196. 

All metals analyses with the exception of arsenic, mercury, lead, selenium and thallium were 
conducted using the Inductively Coupled Plasma (ICP) methodologies. Arsenic, lead, selenium 
and thallium were analyzed by Graphite Furnace Atomic Absorption (GFAA). Mercury analyses 
were conducted using cold vapor AA. 
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The data was evaluated based on the following parameters: 

l 
l Data Completeness 

l 
l Holding Times 
l Calibration Verifications 
l Laboratory Blank Analyses 

> 
l - All quality control criteria were met for this parameter. 

.-. 

The attached Table 1 summarizes the validation recommendations which were based on the 
followina information: 

Calibration Verifications 

The Continuing Calibration Verification (CCV) Percent Recoveries (%R’s) for lead in CCV’s 9.10 
and 11 were <90% quality control limit. All samples except PAI-IO-GW-001-01 and PAI-Ol-GW- 
001-01-F were affected. The nondetected results reported for lead in the affected samples were 
qualified as estimated, “UJ”. 

The initial Calibration Verification (ICV) Percent Recovery (%R) for Nitrate/Nitrite analyses was 
>I 10% quality control limit. The positive results reported for Nitrate/Nitrite analyses were qualified 
as estimated, “J”. 

Laboraton, Blank Analvses 

The following contaminants were detected in the laboratory method / preparation blanks at the 
following maximum concentrations: 

Maximum Action 
Analvte Concentration Level I Aaueous ) 
Aluminum 28.5pglL 142.5pgtL 
Antimony 19.4pgIL 97.OugtL 
Barium 2.1 pglL 10.5uglL 
Beryllium 0.2uglL 1 .Oc(gtL 
Calcium 30.3)&g/L 151.5pgtL 
Chromium 7.2uglL 36.OpgIL 
Iron 9&g/L 47.5pgtL 
Magnesium 453pgiL 226.5pgIL 
Potassium 179.9uglL 899.5ugtL 
Silvef’) 35.1OOpg/L 175.5pgiL 
Sodium 108.4pgIL 542pgtL 
Thallium 1.9pg1L 9.5ugtL 
ZinrY 6.OOOugtL 3O.OpgtL 
Nitrate/Nitrite 0.02pgtL O.lOpgtL 

: -. 

Maximum concentration present in preparation blank. 

An action level of 5X the maximum concentration has been used to evaluate the sample data for 
blank contamination. Sample aliquot and dilution factors were taken into account when 
determining blank contamination. Positive results < the action level for aluminum, beryllium, 
chromium, zinc and nitrate/nitrite were qualified , “U”, as a result of blank contamination. No 

a-w 
- 
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action was taken for the remaining analytes since either the results were greater than the action 
level or were nondetects. 

The Contract Required Detection Limit (CRDL) Percent Recoveries (%R’s) for chromium, 
manganese and mercury were outside the 80-120% quality control limit. However, no validation 
actions were required per Regional guidance. 

Executive Summarv 

Laboratory Performance: Several analytes were present in the laboratory method I preparation 
blanks. The ICV %R for Nitrate/Nitrite analyses was >I 10% quality control limit. Several CCV 
%R’s for lead were <90% quality control limit. 

Other Factors Affecting Data Quality: None. 

The Data for these analyses were reviewed with reference to the “National Functional Guidelines 
for Inorganic Review”, February 1994 and the NFESC document entitled “Navy Installation 
Restoration Laboratory Quality Assurance Guide” (NFESC 2/96). 

The text of this report has been fom’tulated to address only those problem areas affecting data 
quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation 
criteria as specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP).” 

Tetra Tech NUS 

Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Data 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation 

. 
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Pi-IT-1 O-8-238 

Table 1 - RECOMMENDATION SUMMARY 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Cyanide 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 

A’ 

A’ 

A’ 

J’ 

Magnesium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc A’ 
Chloride 
Fluoride 
Hardness 
Hexavalent Chromium 
Nitrate/Nitrite A’ J’ 

Sulfate 
TDS 
TOC 
TSS 

Nickel 
If the field is left blank, the qualifier is A -Accept data. 

A’ - Accept data, but qualify results less than the blank action level as nondetected, 

‘U”. 

J’ - Accept data, but qualify positive or nondetected results as estimated, “J” or “UJ”, 
respectively, as a result of calibration noncompliance. 



TO: 

FROM: 

SUBJECT: 

SAMPLES: 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

PllT-69-8-098 

D. BRAYACK DATE: SEPTEMBER l&l998 ’ 

GRETCHEN PHIPPS COPIES: DV FILE 

MISCELLANEOUS DATA VALIDATION - PH AND TOC 
CT0 020 - MCRD PARRIS ISLAND 
SDG - UO6089 

91 Soil t 

PAI-02~SD-A-01 PAI- -SD-O02-01 PAI-Ol-SD-003-01 
PAI-OI-SD-OO3-OlD PAI-Ol-SD-00441 PAI-lo&D?oo9-91 
PAI-OI SD-01 O-01 PAI-Ol-SD-01 I-01 

I~;,p/&,~.&@ji*4, :P 
I,* c,,v* I,...’ 

Overview 

The sample set for CT0 020, MCRD Parris Island, SDG UO6089, consists of nine (9) soil 
environmental sample. One (1) field duplicate pair (PAI-01-SD-00301 / PAI-Ol-SD-003-010) 
were included within this SDG. 

The samples were analyzed for pH and Total Organic Carbon (TOC) . The samples were 
collected by Tetra Tech NUS on June lo,1998 and analyzed by RECRA Labnet - Chicago under 
Naval Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QAIQC) 
criteria. The pH analyses were conducting using SW 846 method 90456. The TOC analyses 
were conducted using the Walkley-Black method. 

The data was evaluated based on the following parameters: 

. 
l Data Completeness 

l 
l . Holding Times 

t 
l Calibration Verifications 

l 
l Laboratory Blank Analyses 

l - All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the 
following information: 

Sample PAI-Ol-SD-A-01 was incorrectly labeled PAI-01-001-01 on all laboratory data. 

A comparison of the field duplicate pair (PAI-OI-SD-OO3-01 t PAI-OI-SD-OO3-01 D) is includedin 
Appendix C. However, no validation action is required per regional guidance. 
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Executive Summan! 

PllT-g9-8-098 

Laboratory Performance: None. 

Other Factors Affecting Data Quality: None. 

The Data for these analyses were reviewed with reference to the “National Functional Guidelines 
for Inorganic Review”, February 1994 and the NFESC document entitled *Navy Installation 
Restoration Laboratory Quality Assurance Guide” (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data 
quality. 

‘I attest that the data referenced herein were validated according to the agreed upon validation 
criteria as specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP).” 

Gretchen A. Phipps 

Attachments: 

1. Appendix A - Qualified Analytical Data 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation 
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PH 
TOC 

Table 1 - RECOMMENDATION SUMMARY 

If the field is left blank, the qualifier is A - Accept data. 



FROM: 

SUBJECT: 

SAMPLES: 

Tetra Tech NUS INTERNAidXi%RRESPONDENCE ,-, 

D. BRAVACK DATE: 

TERRI L. SOLOMON COPIES: 

OCTOBER 30,1998 

DV FILE 

INORGANIC DATA VALIDATION - TAL METALS, ACID VOLATILE SULFiDE I SIMULTANEOUSLY 
EXTRACTED METALS, TOTAL ORGANIC CARBON, CYANIDE, HEXAVALENT CHROMIUM, pH 
CT0 0201053 - MCRD PARRIS ISLAND, SOUTH CAROLINA 
SDG - lTPl1 

2/Sedimenff 
, _,.,.. _*. .>---I’- 1 

Overview 

The sample set for MCRD Parris Island, SDG lTPl1, consists of two (2) soil environmental samples. No field duplicate 
pairs were included within this SDG. 

All samples were analyzed for TAL metals, Acid Volatile Sulfide (AVS), Simultaneously Extracted Metals (SEM), total 
organic carbon, cyanide, hexavalent chromium and pH. The samples were collected by Tetra Tech NUS on August 13, 
1998 and analyzed by Laucks Testing Laboratories under Naval Facilities Engineering Service Center (NFESC) Quality 
Assurance/Quality Control (QAIQC) criteria. The samples were analyzed using SW-846 methodologies. A CLP-like 
deliverable was provided. 

These data were evaluated based on the following parameters: 
l 

l Data Completeness 
l 

l Holding Times 
l 

l Calibration Recoveries 
l Laboratory Blank Analyses 
l Matrix Spike Results 

l 
l Detection Limits 

.-. 

. 
t - All quality control criteria were met for this parameter. 

‘& 
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The attached Table 1 summarizes the validation recommendations which were based on the following information: 

Laboratorv Blank Analvses 

The following contaminants were detected in the laboratory I preparation blanks at the following maximum concentrations: 

Samples affected: 

Analvte 
aluminum(‘) 
beryllium 
calcium(‘) 
copper”) 
iron(‘) 
magnesium 
manganese 
silver 
sodium”) 
zinc”’ 

Samples affected: 

Analvte 
cadmium 
copper 
lead 
zinc 
sulfide (AVS) 

TAL metals 

Maximum 
Concentration 
6.730 mgtkg 
0.2 uglL 
39.190 mgtkg 
0.280 mgtkg 
0.900 mglkg 
34.1 ugtL 
1.8 ugtL 
4.3 ugtL 
13.940 mglkg 
2.040 mgtkg 

SEMIAVS 

Maximum 
Concentration 
0.0002 umolestg 
0.003 umoleslg 
0.003 umolestg 
0.052 umoles/g 
1 .O umoleslg 

Action 
E(sediment) 
33.65 mgtkg 
0.10 mgtkg 
195.95 mglkg 
1.4 mgtkg 
4.5 mgtkg 
17.05 mg/kg 
0.9 mglkg 
2.15 mgtkg 
69.7 mg/kg 
10.2 mglkg 

Action 
Level (sediment) 
0.001 umoleslg 
0.015 umoles/g 
0.015 umoleslg 
0.26 umolestg 
5.0 umolestg 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank contamination. 
Sample aliquot, percent solids and dilution factors were taken into consideration when evaluating for blank contamination. 
Positive results less than the action level for sodium and sulfate have been qualified as nondetected “U”. No actions were 
required for the remaining analytes as all results were either greater than the action levels or were nondetects. 

Matrix Soike Results 

The matrix spike percent recovery for cyanide was c 30% quality control limit. The nondetected results reported for 
cyanide were qualified as rejected, “UR”. 

It should be noted that the SEM I AVS, ratios tiave changed as a result of samples qualified for blank contamination. 

Total organic carbon was present in the laboratory blank as a result of 21.0 mg/L (0.0 % TOC). However, no validation 
actions were required as no sample results were impacted by this noncompliance. 

. 
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Executive Summary 

PITT-10-8-237 

Laboratory Performance: Several analytes were present in the laboratory I preparation blanks. 

Other Factors Affecting Data Quality: The MS %R for cyanide was < 30% quality control limit. 

The data for these analyses were reviewed with reference to the “National Functional Guidelines for inorganic Review”, 
February 1994 and the NFESC document entitled “Navy Installation Restoration Laboratory Quality Assurance Guide ” 
(NFESC 2196). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and the Quality Assurance Project Plan (QAPP).” 

Tetra Tech NUS 
Terri L. Solomon 
Chemist 

Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 

_--. _ 
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PITT-I O-8-237 

MCRD PARRIS ISLAND 
SDG TTPll 

TABLE I- RECOMMENDATION SUMMARY 

aluminum 
antimony 
arsenic 
barium 
beryllium 
cadmium 
calcium 
chromium 
cobalt 
wver 
iron 
lead 
magnesium 
manganese 
mercury 

nickel 
potassium 
selenium 
silver 
sodium A’ 
thallium 
vanadium 
zinc 
AVS A’ 
PH 
cyanide R’ 
hexavalent chromium 
TOC 

If the field is left blank, the qualifier is A - Accept all data. 

A’ - Accept data but qualify as nondetected ,“U”, as a result of laboratory blank contamination. 

R’ - Reject nondetected results, “UR”, as a result of extremely low MS %R. 



TO: 

Tetra Tech NUS INTERpNA~tL~~~RESPONDENCE :-*a- 

DATE: OCTOBER l&l998 

FROM: 

SUBJECT: 

SAMPLES: 

Overview 

TERRI L. SOLOMON COPIES: DV FILE 

INORGANIC DATA VALIDATION -ACID VOLATILE SULFIDE ! SIMULTANEOUSLY EXTRACTED 
METALS 
CT0 053 - MCRD PARRIS ISLAND, SOUTH CAROLINA 
SDG - TTPOS 

The sample set for MCRD Parris @land, SDG TTPO5, consists of seven (7)‘soil environmental samples. No field duplicate 
pairs were included within this SDG. 

All samples were analyzed for Acid Volatile Sulfide (AVS) and Simultaneously Extracted Metals (SEM). The samples were 
collected by Tetra Tech NUS on July 27 and 29, 1998 and analyzed by Recra LabNet - Chicago under Naval Facilities 
Engineering Service Center (NFESC) Quality Assurance/Quality Control (QAIQC) criteria. A CLP-like deliverable was 
provided. .:-. 

These data were evaluated based on the following parameters: 
c 

l Data Completeness 
* 

l Holding Times 
l 

l Calibration Recoveries 
l Laboratory Blank Analyses 

l 
l Detection Limits 

t .- All quality control criteria were met for this parameter. 

,.--.. 
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The attached Table 1 summarizes the validation recommendations which were based on the followinq information: 

Laboratorv Blank Analvses 

The following contaminants were detected in the preparation blanks at the following maximum concentrations: 

Analvte 
Sulfide (AVS) 
copper 
zinc 

Maximum Action 
Concentration Level (sediment) 
0.4 umoles/g 2.0 umoles/g 
0.002 umoles/g 0.010 umoles/g 
0.05 umoles/g 0.25 umoles/g 

Samples affected: All 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank contamination. 
Sample aliquot, percent solids and dilution factors were taken into consideration when evaluating for blank contamination. 
Positive results less than the action level for sulfide and zinc have been qualified as nondetected “U”. No actions were 
required for the remaining analytes as all results were either greater than the action levels or were nondetects. 

Notes 

It should be noted that the SEM / AVS ratios have changed as a result of samples qualified for blank contamination 

Executive Summary 

Laboratory Performance: Several analytes were present in the preparation blanks. 

Other Factors Affecting Data Quality: None. . 
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The data for these analyses were reviewed with reference to the “National Functional Guidelines for Inorganic Review”, 
February 1994 and the NFESC document entitled “Navy Installation Restoration Laboratory Quality Assurance Guide ” 
(NFESC 2196). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and the Quality Assurance Project Plan (QAPP).” 

-. 

Terri L. Solomon 

Joseph A. Samchuck 
.Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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Pll-r-09-8-074 

MCRD PARRIS ISLAND 
SDG lTPO5 

TABLE 1 - RECOMMENDATION SUMMARY 

sulfide 
cadmium 
copper 
mercury 
nickel 
lead 
zinc 

A1 

A’ 

If the field is left blank, the qualifier is A - Accept all data. 

A’ - Accept data but qualify as nondetected ,“U”, as a result of laboratory blank contamination. 



TO: 

FROM: 

SUBJECT: 

SAMPLES: 

Overview 

The sample set for CT0 053, MCRD Parris, SDG lTPO5, consists of eight (8) sediment 
environmental samples and ten (10) soil environmental samples. One (1) field duplicate pair 
(PAI- O-SD-002-01 / PAI- O-SD-002-01 D) was included within this SDG. 

All samples were analyzed for pH, cyanide and Total Organic Carbon (TOC). Sample PAI- O-SS- 
005-01 was analyses for Hexavalent Chromium. The samples were collected by Tetra Tech NUS 
on July 27 - 29, 1998 and analyzed by Laucks Testing Laboratories under Naval Facilities 
Engineering Service Center (NFESC) Quality Assurance/Quality Control (QAKIC) criteria. 
Cyanide analyses were conducted according to SW-846 method 9012. Total Organic Carbon 
(TOC) analyses were conducted using SW-846 method 9060. Hexavalent Chromium analyses 
were conducted using SW-846 method 7196. 

The data was evaluated based on the following parameters: 

* l Data Completeness 
* l Holding Times 
* l Calibration Verifications 
* l Laboratory Blank Analyses 

* - All quality control criteria were met for this parameter. :?, 
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The attached Table 1 summarizes the validation recommendations which were based on the 
followinq information: 

Notes 

Cyanide analyses were conducted , but were not listed on the Chain of Custody reports for 
samples PAI- 0-SS-001-01, PAI-lo-SS-002-01, PAI- 0-SS-003-01, PAI- 0-SS-004-01, 
PAI-lo-SS-005-01, PAI-I 0-SS-006-01, PAI-lo-SS-007-01, PAI-I 0-SS-008-01 and 
PAI-I 0-SS-01 O-01. 

Executive Summarv 

Laboratory Performance: None. 

Other Factors Affecting Data Quality: None. 

The Data for these analyses were reviewed with reference to the “National Functional Guidelines 
for Inorganic Review”, February 1994 and the NFESC document entitled “Navy Installation 
Restoration Laboratory Quality Assurance Guide” (NFESC 2196). 

The text of this report has been formulated to address only those problem areas affecting data 
quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation 
criteria as specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP).” 

Gretchen A. Phipps 

Quality Assurance Officer 
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Attachments: 

1. Appendix A - Qualified Analytical Data 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation 
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MCRD Parris 
SDG l-l-PO5 

Table 1 - RECOMMENDATION SUMMARY 

Cyanide 
Hexavalent Chromium 
TOC 
PH 
If the field is left blank, the qualifier is A - Accept data. 
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SUBJECT: 

SAMPLES: 

Tetra Tech. NUS INTERNAL CORRESPONDENCE ‘-. 
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D. BRAYACK DATE: OCTOBER 13; 1998 

GRETCHEN PHIPPS COPIES: DV FILE 

INORGANIC DATA VALIDATION - TAL METALS, DISSOLVED TAL METALS 
CT0 053 - MCRD PARRIS 
SDG - lTPO6 

141 Aqueous I 

Overview 

The sample set for CT0 053, MCRD Parris, SDG TTPOG, consists of fourteen (14) aqueous 
environmental samples. 

The samples, with exception to those designated -F, were analyzed for Target Analyte List (TAL) 
metals. The samples designated -F were analyzed for dissolved TAL metals. The samples were 
collected by Tetra Tech NUS on July 26,28 and 29,1998 and analyzed by Laucks Testing 
Laboratories under Naval Facilities Engineering Service Center (NFESC) Quality 
Assurance/Quality Control (QAIQC) criteria. The metals analyses, with the exception of mercury, 
were conducted according to SW-846 Method 601 OB. Mercury analyses were conducted 
according to SW846 Method 7470A. 

-1 

All analyses with the exception of arsenic, mercury, lead, selenium and thallium were conducted 
using the Inductively Coupled Plasma (ICP) methodologies. Arsenic, lead, selenium and thallium 
were analyzed by Graphite Furnace Atomic Absorption (GFAA). Mercury analyses were 
conducted using cold vapor AA. . 

The data was evaluated based on the following parameters: 

* 
l Data Completeness 

* 
l Holding Times 
l Calibration Verifications 
l Laboratory Blank Analyses 

* - All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the 
followina information: 

b--J? 
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Calibration Verifications 

The Continuing Calibration Verification (CCV) Percent Recovery (%R) for lead was <90% quality 
control limit. The nondetect results reported for the affected samples were qualified as biased 
low, “UL”. 

Laboratorv Blank Analvses 

The following contaminants were detected in the laboratory method / preparation blanks at the 
following maximum concentrations: 

Analyte 
aluminum(‘) 
barium 
beryllium 
cadmium”) 
calcium 
copper”) 
iron(‘) 
magnesium 
manganese(‘) 
mercury”) 
potassium”) 
selenium 
silver 
sodium 
thallium 
zinc(‘) 

Maximum Action 
Concentration Level ( Aaueous ) 
45pgIL 225pgIL 
3.3uglL 16.5pgIL 
0.2pglL 1 m/L 
2.4pgIL 12pglL 
59.OugIL 295ugIL 
3.OuglL 15tlglL 
14.2pgIL 71 /.lg/L 
64.Oug/L 320uglL 
4.1 uglL 20.5pg/L 
O.lug/L 0.5ugIL 
194.4pglL 972uglL 
l.lpg/L 5.5ugIL 
5.6pglL 28uglL 
313.3ugIL 1566ug/L 
3.2ugIL 1 Gpg/L 
9.2pgIL 46pglL 

. 

(0 Maximum concentration present in preparation blank. 

An action level of 5X the maximum concentration has been used to evaluate the sample data for 
blank contamination. Dilution factors were taken into account were determining blank 
contamination. Positive results < the action level for beryllium, copper, iron, selenium and zinc 
have been qualified , “U”, as a result of blank contamination. No action was taken for the 
remaining analtyes since either the results were greater than the action level or were nondetects. 

Notes 

The CRDL %R for arsenic, calcium, chromium, lead, silver and vanadium were outside the 90- 
110% quality control limit. However, no validation actions were required. 

Executive Summary 

Laboratory Performance: Several analytes were present in the laboratory method / preparation 
blanks. The Continuing Calibration Verification (CCV) Percent Recovery (%R) for lead was <90% 
quality control limit. The Contract Required Detection Limit (CRDL) Percent Recovery (%R) for 
several analytes were outside the 90-I 10% quality control limits. 

Other Factors Affecting Data Quality: None. 
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The Data for these analyses were reviewed with reference to the “National Functional Guidelines 
for Inorganic Review”, February 1994 and the NFESC document entitled “Navy Installation 
Restoration Laboratory Quality Assurance Guide” (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data 
quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation 
criteria as specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP).n 

~~k--=pbJ5- 
Gretchen A. Phipps 

Tetra Tech NUS 
Joseph A. Samchuck 
Quality Assurance Officer 
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Attachments: 

1. Appendix A - Qualified Analytical Data 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation 

C-49-08-8-167 



MEMO TO: D. BRAYACK - PAGE 5 C-49-98-8-l 67 
DATE: OCTOBER 13,1998 

MCRD Parris 
SDG lTPO6 

Table 1 - RECOMMENDATION SUMMARY 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Cyanide 
Iron 

A’ 

A’ 

A’ 

Magnesium 
Manganese A1 
Mercury 
Nickel 
Potassium 

. Selenium A’ 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc A’ 

Lead J’ 
If the field is left blank, the qualifier is A - Accept data. 

A’ - Accept data, but qualify results less than the blank action level as nondetected, 
“U”. 

J’ - Accept data, but qualify nondetected results as bias low, “UL”, as a result 
of calibration noncompliance. 



TO: 

FROM: 

;.. ,,,.y I ’ ‘.. . .. h 
DAVE BRAYACK DATE: OCTOBER 12,9998 

JUSTIN ORBICH 

SUBJECT: ORGANIC DATA VALIDATION - VOA/SVOA/PEST/PCB 
CT0 053, PARRIS ISLAND. 
SDG lTPO6 

SAMPLES: 1 O/Aqueous 

OVERVIEW 

. 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

PnT-1q-8-059 

The sample set for CT0 053, SDG lTPO6, Parris Island consists of ten (10) aqueous environmental 
samples. The samples were analyzed for volatile organ@ semivolatiles, and pesticides PCB’s. No field 
duplicate pairs were included in the SDG. 

The samples were collected on July 26m, 28”‘, and 2gm, 1998 and analyzed by Laucks Testing Labs. All 
volatiles, semivolatiles, and pesticide/PCBs were analyzed in accordance with SW646 methods 82608, 
827OC, and 808W8082, respectively.’ The data in this SDG were validated with regard to the following 
parameters: 

l 
. Data Completeness 

c . Holding Times 
. Initial/continuing calibrations 
. Laboratory method/field quality control blank results 

* . Detection Limits 

The symbol (*) indicates that all quality control criteria were met for this parameter. Problems affecting 
data quality are discussed below; documentation supporti,ng these findings is presented in Appendix C. 
Qualified analytical results are presented in Appendix A. 

VOLATILE FRACTION 

The initial calibration analysis of acetone, 2-butanone, and 2hexanone contained an average relative 
response factor (RRF) less than 0.05 below the quality control limit. Qualify positive results as estimated (J) 
and qualify nondetected analytes as rejected (UR). 

The continuing calibration for acetone, 2-butanone, 2-hexanone, and 4-methyl-2-pentanone contained an 
average relative response factor (RRF) less than 0.05 below the quality control limit. Qualify positive results 
as estimated (J) and qualify nondetected target compounds as rejected (UR). 



PITT-10-8-059 
MEMO TO: DAVE BRAYACK ,.--“” 
DATE: OCTOBER 12,1998 - PAGE 2 

The following contaminants were detected in the quality control blanks at the following maximum 
concentration: 

Analvte Concentration 
Methylene chloride 1.5 UgiL 
Acetone 5.0 ug/L 

Action Level 
15.0 UgiL 
50.0 UglL 

Blank Actions 

l Value < Contract Required Quantitation Limit (CRQL); report CRQL followed by a U. 
l Value > CRQL and < Action level; report value followed by a U. 
l Value > CRQL and > action level; report value unqualified. 

The aliquot and dilution factors were taken into consideration during the application of all action levels. 
Positive results reported for these compounds in the affected samples were qualified in the manner 
indicated by the blank action table. It should be noted that field quality control blanks were not qualified for 
field control blank contamination. 

Several volatile samples contained positive results ‘tir compounds belti the contract required detection 
limits (CRQL). These results were qualified as estimated (J). 

SEMIVOLATILE FRACTION 

The following contaminants were detected in the field quality control blanks at the following maximum 
concentration: 

,,- ? 

Analvte Concentration Action Level 
Bis(2ethylhexyl)phthalate 1 .o UglL 10.0 ug/L 

Blank Actions 

l Value c Contract Required Quantitation Limit (CRQL); report CRQL followed by a U. 
l Value > CRQL and < Action level; report value followed by a U. 
l Value > CRQL and > action level; report value unqualified. 

The aliquot and dilution factors were taken into consideration during the application of all action levels. 
Positive results reported for these compounds in the affected samples were qualified in the manner 
indicated by the blank action table. It should be noted that field quality control blanks were not qualified for 
field control blank contamination. 

Several semivolatile samples contained positive results for compounds below the contract required detection 
limits (CRQL). These results were qualified as estimated (J). 

PESTKZIDE FRACTION 

No validation issues were present. 
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pm-1 O-8-059 

EXECUTIVE SUMMARY 

Laboratory Performance Issues: The volatile initial calibration contained RRFs less than 0.05 qualii 
control limit for acetone, 2-b&none, and 2-hexanone. The continuing calibration contained RRFs less than 
0.05 below the quality control limit for acetone, 2-butanone, P-hexanone, and 4-methyl-2-pentanone. 

Other Factor Affecting Data Quality: Methylene chloride, acetone, and bis(2ethylhexyl)phthaiate were 
detected in the quality control blanks. 
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Pll-r-1 o-8-059 
,-.. 

The data for these analysis were reviewed with reference to the “National Functional Guidelines for 
Organic Data Validation”, February, 1994. 

“I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP). 

Justin Orbich 
Chemist/Data Validator 

, 

Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. 
3. 

Appendix B - Results as Reported by the Laboratory 
Appendix C - Support Documentation 

I --. 
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MCRD PARRIS ISLAND 
SDG TTPOG 

TABLE I- RECOMMENDATION SUMMARY 

Sample No. 

PAI-10-SW-001-00 
PAI-IO-SW-OO2-00 
PAI- 0-SW-OO3-00 
PAI- O-SW-OO4-00 
PAl-1 o-sw-005-00 
PAI-I 0-SW-OO6-00 
PAI- 0-SW-OO7-00 

Volatile 

J2 R’ 
R’ 
J2 R’ 
J2 R’ 

;: 

R’ 

Semivolatile 

A’ 
A’ 
A’ J2 
A’ J2 
A’JZ . 
A’ 
A’ J2 

Pesticide 

TB-072798 J’” R’ 
TB-072698 J2 R’ 
TB-072998 J2 R’ 

If the field is blank, the qualifier is A, accept all data. 

R’ - Reject data and qualify nondetected results as rejected (UR) as a result of the relative 
response factor in the initial calibration of 2-b&none, 2-hexanone, 4-methyl-2-pentanone, 
or acetone was below the 0.05 quality control limit. 

J’ - Accept data, but qualify positive results as estimated (J) due to an initial calibration with a 
percent relative standard deviation greater than 30% for acetone. 

J2 - 

A’ - 

Accept data, but qualify compounds with positive results for CRQL as an estimated ‘(J). 

Accept data, but qualify non-detected results as an estimated (U), as a result of 
bis(2ethylhexyl)phthalate in the quality control trip blank. 
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Data Qualifier Definitions: 

PITT-IO-84359 
T---Y 

u - Compound is considered nondetected as reported by the laboratory or was occupied as a 
blank contamination. 

UR - Compound was rejected due to various technical noncompliances. 

UJ - Nondetected results is qualified as estimated due to various technical noncompliances. 

J - Compound is considered to be present, but reported at an estimated value. 

Q- 127 



TO: 

FROM: 

SUBJECT: 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

C-49-98-8-183 

D. BRAYACK DATE: OCTOBER 13,1998 

GRETCHEN PHIPPS COPIES: DV FILE 

MISCELLANEOUS DATA VALIDATION - CYANIDE, TOC AND HARDNESS 
CT0 053 - MCRD PARRIS 
SDG - lTPO8 

SAMPLES: 71 Aqueous I 

Overview 

The sample set for CT0 053, MCRD Parris, SDG TTPOG, consists of seven (7) aqueous 
environmental sample. 

All samples were analyzed for Cyanide and TOC. Samples PAI- 0-SW-OO4-00 and 
PAI- O-SW-00500 were analyzed for Hardness as CaCO,. The samples were collected by Tetra 
Tech NUS on July 26,26 and 29,1998 and analyzed by Laucks Testing Laboratories under Naval 
Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QAIQC) 
criteria. The Cyanide analyses were conducted according to SW-646 9012 method. Total Organic 
Carbon (TOC) analyses were conducted using SW 9060 Method. Hardness analyses were 
conducted using EPA 130.2. . 

The data was evaluated based on the following parameters: 

e 
l Data Completeness 

l 
l Holding Times 

l 
l Calibration Verjfications 

l 
l Laboratory Blank Analyses 

. * - All quality control criteria were met for this parameter. 

The attached Table 1 summaries the validation recommendations which were based on the 
followina information: 

Notes 

Cvanide analyses were not listed on the chain of custody report for samples 
P&-l O-SW-061 -00, PAI- 0-SW-O02-00 and PAI- 0-SW-00600. 
analyzed for Cyanide. 

However, the samples were 



MEMO TO: D. BRAYACK - PAGE 2 
DATE: OCTOBER 13,1998 

Executive Summa4 

Laboratory Performance: None. 

C-49-98-8-l 83 

_- ---,. 

Other Factors Affecting Data Quality: None. 

The Data for these analyses were reviewed with reference to the “National Functional Guidelines 
for Inorganic Review”, February 1994 and the NFESC document entitled “Navy Installation 
Restoration Laboratory Quality Assurance Guide” (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data 
quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation 
criteria as specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP).” 

Tetra Tech NUS 
Gretchen A. Phipps 

Joseph A. Samchuck 
Quality Assurance Officer 

L 
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Attachments: 

1. Appendix A - Qualified Analytical Data 
2. Appendix B - Results as repotted by the Laboratory 
3. Appendix C - Support Documentation 

(3 430 
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MCRD Parris 
:----Y 

SDG -tTPOG 

Table 1 - RECOMMENDATION SUMMARY 

Cyanide 
TOC 
Hardness 

If the field is left blank, the qualifier is A - Accept data. 



Tetra Tech NUS INTERNAL CORRESPONDENCE 

PITT-I l-8-026 

TO: 

FROM: 

SUBJECT: 

DAVE BRAYACK DATEz NOVEMBER 23,199s 

JUSTIN ORBICH COPIES: DV Fi.E 

ORGANIC DATA VALIDATION - VOAISVOAIPESTlPCB 
CT0 0201053, MCRD PARRIS ISLAND 
SDG llPl1 

SAMPLES: ?/Aqueous 

TB-081498 

2/Solid 

“PAI-l&SD-O1442 P@-UNKNOVVN= I...:,l _I 

OVERVIEW 

The sample set for CT0 0201053, SDG ITPI 1, MCRD Parris island cons/sts of one (1) trip blank (designated 
TB) and two (2) solid environmental samples. The samples were analyzed for Target Compound List (TCL) 
votatiles, semivolatiles, and pesticide/PCBs. There were no field duplicate pairs in this SDG. 

The samples were collected on August 13*,! 1998 and analyzed by La&s Testing Laboratories. All volatile, 
semivolatile, and pesticide/PCB samples were analyzed in accordance with SW646 Methods 82608, 827OC, 
and 8081A18082, respectively. The data in this SDG were validated with regard to the following 
parameters: 

t . Data Completeness 
l 

. Holding Times 

. Initial/continuing calibrations 

. Laboratory method/field quality control blank results 

. Detection Limits 

The symbol (‘) indicates that all quality control criteria were met for this parameter. Problems affecting 
data quality are discussed below; documentation supporting these findings is.presented in Appendix C. 
Qualified analytical results are presented in Appendix A. 

VOLATlLE FRACTlON 

The initial and continuing calibration analysis of acetone, 2-butanone, and 2-hexanone contained Relative 
Response Factors (RRFs) below the 0.05 quality control limit Qualify positive results as estimated, (J), and 
nondetected analytes as rejected, (UR). 

The following contaminants were detected in the qualii control blanks at the following maximum 
concentration: 
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MEMO TO: DAVE BRAYACK 
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Analvte 
Methylene Chloride 
Acetone 

Blank Actions 

Maximum 
Concentration 
5-l @kg 
m4lNl 

Aqueous Soil 
Action Level Action Level 
NA 51.Ougikg 
NA 35.Ougfkg 

t * 

. Value’< Contract Required Quantitation Limit (CRQL); report CRQL followed by a U. 

. Value > CRQL and < Action level; report value followed by a U. 

. Value > CRQL and > action level; report value unqualified. 

Sample aliquots were taken into consideration during the application of all action levels. Positive results 
reported for methylene chloride and acetone in the affected samples were qualified in the manner 
indicated by the blank action table. It should be noted that field quality control blanks were not qualified for 
field control blank contamination. 

Several volatile samples contained positive results for compounds below the contract required quantitation 
limits (CRQL). These results were qualified as estimated (J). 

SEMIVOLATILE FRACTION 

Several volatile samples contained positive results for compounds below the contract required quantitation 
limits (CRQL). These results were qualified as estimated (J). 

PESTICIDE FRACTtON 

In sample PAI-IO-SD-014-02, the confirmation summary between columns yielded a %D greater than 
100% for 4,4’-DDD.. The result for 4,4’-DDD was rejected, (R), in the affected sample. 

In the pesticide fraction, sample PAI-lo-SD-014-02 was diluted 3X due to the exceedan- of 
methoxychlor above the instruments linear calibration range. Results from the dilution were transposed 
over the undiluted sample results and used for validation purposes. 

b 133 
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EXECUTlVE SUMMARY 

Laboratory Performance Issues: Several volatile initial and continuous calibrations RRFs noncompliances 
were noted, Positive results were qualiied as estimated, (J), while nondetected results were rejected, (UR). 
Methylene chloride and acetone were detected as blank coritamination for the volatile fraction. In the 
pesticide fraction, the instruments linear calibration was exceeded. 

Other Issues’Affecting Date Quality: None 
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The data for these analysis were reviewed with reference to the “National Functional Guidelines for 
Organic Data Validation”, (February, 1994). 

“I attest that the data referenced herein were validated according to the agreed upon ‘validation criteria as 
specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP). 

Justin Orbich 
Chemist/Data Validator 

Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 

a-135 
- 
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MCRD PARRIS ISLAND 
SDG TTPII 

Sample No. 

TB-081498 
PAI-lo-SD-014-02 
PAI-UNKNOWN 

TABLE I- RECOMMENDATION SUMMARY 

VOA SVOA 

J’ R’ 
A’J’ J’ 
A’J’ 

PEST/PCB 

R” 

If the field is blank, the qualifier is A, accept all data. 

R’ - Reject, (UR), nondetected results or qualify positive results as estimated, (J), in the affected 
samples for initial and continuing calibration RRFs less than 0.05 for acetone, 2-butanone, and 2- 
hexanone. 

R2 - 

F”~ A’ - 

J’ - 

Reject, (R), result for 4,4’-DDD as a results of the confirmation summary between columns yielded 
a %D greater than 100%. 

Accept data, but qualify positive result for methylene chloride and acetone as nondetected, (U), as 
a result of blank contamination. 

Accept data, but qualify those compounds with positive results less than the CRQL as estimated 
(J). 
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PITT-I l-8-926 ,/+--.*, 

Data Qualifier Definitions: 

u - Compound is considered nondetected as reported by the laboratory or was occupied as a tilank 
contamination. 

UR - Compound was rejected due to various technical noncompliances. 

UJ - Nondetected results is qualified as estimated due to various technical noncompliances. 

J - Compound is considered to be present, but reported at an estimated value. 



TO: 

FROM:. 

SUBJECT: 

SAMPLES: 

Overview 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

PlTT-11-98-904 

D. BRAYACK DATE: NOVEMBER 2,1998 

GRETCHEN PHIPPS COPIES: DV FILE 

INORGANIC DATA VALIDATION - TAL METALS, DISSOLVED TAL METALS 
AND MISCELLANOUS PARAMETERS 
CT0 053 - MCRD PARRIS ISLAND 
SDG-l-W15 

14/Aqueous I 
,,piij;ieti++,-F 

,-#?Al-IO?GW-OO7-01-F .%j,.,*. _ ,,.I * ,.,l . . j. I. 
,: PAl-lO-GW-OO7-01 D-F 

--PAl-lO-GW-OO8-01-F pA;i’i.-.&w40$..&+ 

PAI-IO-GW-OlO-Ql-F 
, PAi-lO-GW-Ol3-0~~ _. 

The sample set for CT0 053, MCRD Parris Island, SDG lTPl5, consists of fourteen (14) 
aqueous environmental samples. Two (2) field duplicate samples (PAI- O-GW-O07-01 I PAI- O- 
GW-OO7-01 and PAI-IO-GW-O07-01-F I PAI-lO-GW-O07-OlD-F) were included’within this SDG. 

All samples, with exception to those designated -F, were analyzed for Target Analyte List(TAL) 
metals, Chloride, Cyanide, Fluoride, Hardness, Nitrate/Nitrite, Sulfate, Total Dissolved Sollds 
(TDS), Total Organic Carbon (TOC) and Total Suspended Solids (TSS). Samples designated -F 
were analyzed for dissolved TAL metals. The samples were collected by Tetra Tech NUS on 
August 31 and September 1 and 2,1998 and analyzed by Laucks Testing Laboratories under 
Naval Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QAIQC) 
criteria. The metals analyses, with the exception of mercury, were conducted according to SW- 
846 Method 601OB. Mercury analyses were conducted according to SW-846 Method 7470A. 
Chloride, Fluoride and Sulfate analyses were conducted using EPA method 300.0. Cyanide 
analyses were conducted using SW 646 method 9012. Hardness analyses were conducted using 
EPA method 130.2. N&ate/Nitrite analyses were conducted using EPA method 353.2. TDS 
analyses were conducted using EPA method 160.1. TpC analyses were conducted using SW 
846 method 9060(modified). TSS analyses were conducted using EPA method 160.2. 

All metals analyses with the exception of arsenic, mercury, lead, selenium and tha!lium were 
conducted using the Inductively Coupled Plasma (ICP) methodologies. Arsenic, lead,.selenium 
and thallium were analyzed by Graphite Furnace Ato@c Absorption (GFAA). Mercury analyses 
were conducted using cold vapor AA. 

The data wab evaluated based on the following parameters: 
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l Data Completeness 
* 

l Holding Times 
l Calibration Verifications 
l Laboratory Blank Analyses 

l - All quality control criteria were met for this parameter. 

PITT-1 l-08-904 

The attached Table 1 summarizes the validation recommendations which were based on the 
followina information: 

Data Completeness 

The laboratory noted that a sample for TOC analyses was not included for sample PAI-lO-GW- 
009-01. Therefore, TOC analyses was not conducted. 

Calibration Verifications 

The Initial Calibration Verification (ICV) Percent Recovery (%R) for Cyanide analyses was <90% 
quality control limit. The nondetected results reported for Cyanide analyses were qualified as 
estimated, ‘UJ”. 

A Continuing Calibration Verification (CCV) Percent Recovery (%R) for thallium affecting samples 
PAI- O-GW-O07-01, PAI-I 0-GW-O07-01-F, PAI-I 0-GW-007-01 D, PAI-I O-GW-007-01 D-F and 
PAI-IO-GW-008-61 was ~90% quality control limit. The nondetected results reported for thallium 
in the affected sample were qualified as estimated, “UJ”. 

A CCV %R for selenium affecting samples PAI-IO-GW-OO9-01, PAI-IO-GW-009-01-F, PAI-IO- 
GW-01 O-01 and PAI- 0-GW-010-01-F was ~90% quality control limit. The positive and 
nondetected results reported for selenium in the affected samples were qualified as estimated, “J 
and “UJ”, respectively. 

Laboratorv Blank Analvses 

The following contaminants were detected in the laboratory method I preparation blanks at the 
following maximum concentrations: 

Analvte 
Aluminum 
Barium 
Beryllium 
Iron 
Magnesium 
ManQaneSe(') 
Potassium”’ 
Selenium 
Sodium 
Zinc 
Nitrate/Nitrite”) 

Maximum Action 
Concentration Level ( Aaueous ) 
60.7pglL 3035pglL 
2.7pg91L 13.5pglL 
0.4pglL 2.OuglL 
26.91.19/L 134.5pQ/L 
50.4uglL 252pglL 
1.4p@L 7.OpgglL 
125.8pglL 629pglL 
O.Qpg/L 4.5pglL 
258.OpglL 129OpglL 
4.lpglL 20.5pglL 
0.019 mg/L 0.095 mglL 

,.--e 

(1) Maximum concentration found in preparation blank. 

.-- -_ 
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,f- An action level of 5X the maximum concentration has been used to evaluate the sample data for 
blank contamination. Sample aliquot and dilution factors were taken into account were 
determining blank contamination. Positive results < the action level for aluminum, beryllium, 
selenium, zinc and nitrate/nitrite were qualified, “U”, as a result of blank contamination. No action 
was taken for the remaining analytes since either the results were greater than the action level or 
were nondetects. 

The Contract Required Detection Limit (CRDL) Percent Recoveries (%R’s) for mercury, lead, 
and zinc were outside the 80-120% quality control limit. However, no validation actions were 
required per Regional guidance. 

CCVs %R’s for thallium affecting samples PAI- 0-GW-O07-01, PAI-l O-GW-007-01 D, PAI-I O-GW- 
006-01, PAI-IO-GW-008-01-F, PAI-IO-GW-009-01-F, PAI-lO-GW-010-01-F and PAI-IO-GW-O13- 
01 were >I 10% quality control limit. However, no validation action was required as the results 
reported for thallium in the affected samples were nondetected. 

A CCV %R for selenium affecting samples PAI-IO-GW-006-01, PAI-IO-GW-O07-01 and PAI-IO- 
GW-O07-OID was >l 10% quality control limit. However, no validation action was required as the 
results reported for selenium in the affected samples were nondetected or qualified for blank 
contamination. 

A CCV %R for lead affecting samples PAI- 0-GW-009-01 , PAI-I O-GW-01 O-01 and PAI- O-GW- 
010-01-F was ~110% quality control limit. However, no validation action was required as the 
results reported for lead in the affected samples were nondetected. 

Executive Summaw 

Laboratory Performance: Several analytes were present in the laboratory method I preparation 
blanks. The ICV %R for Cyanide analyses was ~90% quality control limit. A CCV for thallium 
affecting several samples was <90% quality control limit. A CCV for selenium affecting several 
samples was ~90% quality control limit. 

Other Factors Affecting Data Quality: None. 
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The Data for these analyses were reviewed with reference to the “National Functional Guidelines 
for Inorganic Review”, February 1994 and the NFESC document entitled “Navy Installation 
Restoration Laboratory Quality Assurance Guide” (NFESC 2&B). 

.J---. 

The text of this report has been formulated to address only those problem areas affecting data 
quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation 
criteria as specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP).” 

c-Y-&f> 
Gretchen A. Phipps 

‘< Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Data .-- 

2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation 
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MCRD Parris Island 
SDG TTPI 5 

Table I- RECOMMENDATION SUMMARY 

Aluminum A’ Magnesium 

Antimony Selenium Al’ J’ 
Arsenic Silver 
Barium Sodium 

Beryllium A’ Thallium J’ 

Cadmium Vanadium 
Calcium Zinc A’ 
Chromium Chloride 
Cobalt Fluoride 
Copper Hardness 

Cyanide J’ Nitrate/Nitrite A1 
Iron Sulfate 
Lead TDS 
Magnesium TOC 
Manganese TSS 
Mercury 
Nickel 
If the field is left blank, the qualifier is A - Accept data. 

A’ - Accept data, but qualify results less than the blank action level as nondetected, 
‘u”. 

J’ - Accept data, but qualify positive and nondetected results as estimated, “J” and 
‘UJ”, respectively, as a result of calibration noncompliance. 



TO: 

FROM: 

SUBJECT: 

SAMPLES: 

Overview 

Tetra Tech NUS INTERNAL CORRESPONDENCE.,-.., 

PITT-11-8-032 

D. BRAYACK DATE: NOVEMBER 19,1998 

GRETCHEN PHIPPS COPIES: DV FILE 

INORGANIC DATA VALIDATION - TAL METALS, TCLP METALS 
AND MISCELLANOUS 
CT0 063 - MCRD PARRIS 
SDG - TTPI 6 

4 I Sediments I 

PAI- SD-OO2-02 
PAI-OI SD-01 7-01 

3 I Soils I 

4 I Leachates / 

PAI-Ol-IDW-S 
PAI-03-IDW-S 

PAI-OI-SD-016-01 
PAI-OI-SD-0160 

::PAl-1u-SS-o1641 

PAI-02-IDW-S 
~+A4-10-IDW-Sv‘ 

The sample set for CT0 053, MCRD Parris, SDG lTP16, consists of four (4) sediment 
environmental samples and seven (7) soil environmental samples. 

All samples were analyzed for Target Analyte List (TAL) metals and pH. Samples PAI-91-IDW-S, 
PAI-02-IDW-S, PAI-03-IDW-S and PAI-IO-IDW-S were also analyzed for Toxicity Characteristic 
Leaching Procedure (TCLP) metals. Samples PAI-0%SD-O02-02, PAI-OI -SD-016-01, PAi- -SD- 
017-01, PAI-01-SD-OI8-01, PAI-IO-SS-Ol5-01, PAI-IO-SS-O16-01 and PAI-IO-SS-017-01 were 
also analyzed for Cyanide and Total Organic Carbon (TOC). The samples were collected by 
Tetra Tech NUS on September 9, IO, 1 I and 14, 1998 and analyzed by Laucks Testing 
Laboratories.under Naval Facilities Engineering Service Center (NFESC) Quality 
Assurance/Quality Control (QAlQC) criteria. The metals analyses, with the exception of mercury, 
were conducted according to SW-846 Method 601 OB. Mercury.analyses were conducted 
according. to SW846 Method 7470A. pH analyses were conducted using SW 646 method 9045. 
Cyanide analyses were conducted using SW 846 method 9012. TOC analyses were conducted 
using SW 846 method 9060. 

All metals analyses with the exception of arsenic, mercury, lead, selenium and thallium were 
conducted using the Inductively Coupled Plasma (ICP) methodologies. Arsenic, lead, selenium 
and thallium were analyzed by Graphite Furnace Atomic Absorption (GFAA). Mercury analyses 
were conducted using cold vapor AA. 
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The data was evaluated based on the following parameters: 

l 
l Data Completeness 

l 
l Holding Times 
l Calibration Verifications 
l Laboratory Blank Analyses 

l - All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the 
followina information: 

Calibration Verifications 

Continuing Calibration Verification (CCV) Percent Recoveries (%R’s) for lead in CCV 4 and CCV 
5 affecting TAL metals were >l 10% quality control limit. The following samples were affected: 
PAI-IO-SD-016-01, PAI-I O-W-017-01, PAI-I O-SD-016-61, PAI-I O-SD-003-02, PAI-I 0-SS-015- 
01, PAI-IOSS-016-01 and PAI-IO-SS-Q17-01. The positive results reported in the affected 
samples were qualified as estimated, “J”. 

Laboratorv Blank Analvses 

The following contaminants were detected in the laboratory method / preparation blanks at the 
following maximum concentrations: 

Samples affected: TAL 

Analvte 
Aluminum”’ 
Antimonyn) 
Barium 
Beryllium 
Calcium 
Cobalt 
Copper 
Iron(‘) 
Lead 
Magnesium 
Manganese”) 
Nickel 
Potassiumnl 
Selenium 
Silver”) 
Sodium (‘) 

Maximum 
Concentration 
12.670 mglkg 
2.660 mgJkg 
3.8pgJL 
0.4pglL 
227.00 
4.7ugJL 
4.4ugfL 
5.340 mglkg 
1.4pgJL 
66.5pgJL 
0.19 mgJkg 
8.9ugJL 
21.680 mgJkg 
0.7pglL 
0.960 mglkg 
26.610 mglkg 

Action 
Level ( soil ) 
63.35 mglkg 
13.3 mglkg 
1 .Q mglkg 
0.2 mgJkg 
113.5 mglkg 
2.35 mglkg 
2.2 mgJkg 
26.7 mgJkg 
0.7 mgJkg 
33.25 mgJkg 
0.95 mgJkg 
4.45 mglkg 
108.4 mgJkg 
0.35 mgJkg 
4.6 mglkg 
134.55 mglkg 

(‘1 Maximum concentration found in preparation blank. 

An action level of 5X the maximum concentration has been used to evaluate the sample data for 
blank contamination. Sample aliquot, percent solids and dilution factors were taken into account 
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were determining blank contamination. Positive results c the action level for antimony, beryllium, 
cobalt, copper, nickel, selenium, silver and sodium were qualified, ‘u”, as a result of blank ,- 
contamination. No action was taken for the remaining analytes since either the results were 
greater than the action level or were nondetects. 

Samples affected: TCLP 

Maximum Action 
Analvte Concentration Level I aaueous 1 
Arsenic 29.3jlgIL 146SpglL 
Barium 3.8pglL 19.0 pg/L 
Selenium 41.2pgiL 206 pg/L 

An action level of 5X the maximum concentration has been used to evaluate the sample data for 
blank contamination. Dilution factors were taken into account were determining blank 
contamination. Positive results c the action level for arsenic and selenium were qualified, “U”, as a 
result of blank contamination. No action was taken for barium since the results were greater than 
the action level. 

The Contract Required Detection Limit (CRDL) Percent Recoveries (%R’s) for mercury and 
selenium affected TAL analyses were outside the 80-120% quality control limit. However, no 
validation actions were required per Regional guidance. 

The CRDL %R for selenium affecting TCLP analyses was outside the 80-120% quality control 
limit. However, no validation actions were required per Regional guidance. 

A CCV %R for thallium in CCV 24 affecting TAL metals was >I 10% quality control limit. Saniple 
PAI-O2-IDW-S was affected, However, no validation action was required as the result reported for 
thallium in the affected sample was nondetected. 

,----Y 

TOC analyses contained an insignificant amount of blank contamination. 

Executive Summary 

Laboratory Performance: . Several analytes were present in the laboratory method i preparation 
blanks affecting TAL analyses. CCV %R’s for lead in CCV 4 and CCV 5 affecting TAL metals 
were al 10% quality control limit. 

Other Factors Affecting Date Quality: None. 

. . 

Q-r YS 



MEMO TO: D. BRAYACK - PAGE 4 PI‘T-i--14-8-032 
DATE: NOVEMBER 19,1998 

The Data for these analyses were reviewed with reference to the “National Functional Guidelines 
for Inorganic Review”, February 1994 and the NFESC document entitled “Navy Installation 
Restoration Laboratory Quality Assurance Guide” (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data 
quality. 

‘I attest that the data referenced herein were validated according to the agreed upon validation 
criteria as specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP).” 

Gretchen A. Phipps 

?oseph A. Samchuck 
Quality Assurance Officer 
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Attachments: 

1. Appendix A - Qualified Analytical Data 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation 
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PI-T-T-11-8-032 

MCRD Parris 
SDG lTP16 

Table 1 - RECOMMENDATION SUMMARY 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Cyanide 
Iron 
Lead 

A’ 
A’ 

A’ 

A’ 
A’ 

J’ 

Magnesium 
Manganese 
Mercury 
Nickel A’ 
Potassium 
Selenium Al 
Silver A’ 
Sodium A’ 
Thallium 
Vanadium 
Zinc 

If the field is left blank, the qualifier is A - Accept data. 

A’ - Accept data, but qualify results less than the blank action level as nondetected, 
“u”. 

J’ - Accept data, but qualify positive results as estimated, “J”, as a result 
of calibration noncompliance. 



sasAleut/ yuelg ho3woqel 0 * 
SUO!lBy!Ja/\ uo!vz.Jq!le3 . + 

SaW!lfh!plOH l ,, 

ssauaJaldwo3 e)ea l + 

:sJalawwed 6U!MOll0~ aqJ uo paseq paJenlena SeM elep all1 

906 pol(law gp8 MS Gu!sn patmpuo:, aJaM sas&ue 
Hd -(pawow) wlnaw 9p8 Ms fjw tm=wo=, aJaM SaWwe 301 v96 wvo90c 

po*aw gvg MS Bu!sn pa33npum aJaM saslCjeue wn!woJqg JualehexaH ‘2106 poq~aw 
gt7g MS Gu!sn pavnpuo:, aJaM sasAieue ap!uerCD *epaqm (Mom) 10~3~03 Qeno/amemssv 

&yen0 (as3 jN) Jalua=) a3!Nas ~U!JWI!~U~ sa!J!lpe j lefteN Japun sauoleJoqel 
Gu!lsal symei Aq pazA(eue pue 8661 ‘01 pue g pn6nv uo SnN 43al eJla1 Aq palaallw aJaM 

’ saldwes ayl *Hd pue (301) uoqJe3 ye6Jg la)01 ~q pazhleue aJaM saldwes luaw!pas aql 
*wnww wwew ~04 pazheue aJaM Lo-PLO-ss-owd we bo-uo-ss-ol-tvd ‘lo-ego-as 
-ol.-ivd ‘ m-0 co-as-0 l-ivd ‘ lo-60-as-0 l-i\dd saidwes *ap!ueh=) JOJ pazQeue aJaM saldwr?s 11~ 

9as w4 ww twnw! SeM (a-lo-zlo-ss-owd / w-ZLO-ss-01 
-Ivd) J!ed alea!ldnp plau (1) au0 ‘saldwes Ieluawuo.yr\ua (!os (9) x!s pue saldwes [eluawuoJ!nua 

luaUJ!P= (8) vi6!a 40 W!SuO~ ‘60dl.l XIS ‘PUWI s!JJed Cltj3W ‘ES0 013 JO4 W aldwes au1 

Ma!NaA() 

60dU. - 9aS 
aNVlSI SlWVd awu - ES0 013 

311~ na 

8661 ‘OC t138W3AON 

CO L-8- 1 C-Uld 

SlV.WU lVl- NOllVallVA VlVa 9INV9)tJONI 

:S’lld03 SddlHd N3H313M 

:3iva mvmma =a 

33NXlNOdS3&lU03 lWNtl3lNI SflN Y=l e=Wl 

. . -:’ 

:S3ldWVS 

:i93rans 

WOUd 

:01 

0 3l 



MEMO TO: D. BRAYACK - PAGE 2 Pll-r-11-9-101 
DATE: NOVEMBER I’O, 1998 

* - All quality control criteria were met for this parameter. 

The attached Table 1 summa&es the validation recommendations which were based on the 
foilowina information: 

Notes 

There was insignificant blank contamination for TOC analyses. 

Executive Summary 

Laboratory Performance: None. 

Other Factors Affecting Date Quality: None. 

The Data for these analyses were reviewed with reference to the “National Functional Guidelines 
for Inorganic Review”, February 1994 and the NFESC document entitled “Navy Installation 
Restoration Laboratory Quality Assurance Guide” (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data 
quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation 
criteria as specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP).” 

Tetra Tech NUS 

Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Data 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation 
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DATE: 

..__. 

D. BRAYACK - PAGE 3 
NOVEMBER lo,1998 

MCRD Parris Island 
SDG lTPO9 

PITT-11-8-101 

Table 1 - RECOMMENDATION SUMMARY 

Cvanide 
Hexavalent Chromium 
PH 
TOC 
If the field is left blank, the qualifier is A - Accept data. 



TO: 

FROM: 

SUBJECT: 

SAMPLES: 

Overview 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

Pm-1 l-8-998 

D. BRAYACK DATE: NOVEMBER IO,1998 

GRETCHEN PHIPPS COPIES: DV FILE 

INORGANIC DATA VALIDATION - TAL METALS 
CT0 053 - MCRD PARRIS ISLAND 
SDG - lTPO9 

The sample set for CT0 053, MCRD Parris Island, SDG TTPOS, consists of eight (8) sediment 
environmental samples and six (6) soil environmental samples. One (1) field duplicate pair (PAI- 
IO-SS-012-01 / PAI-IO-SS-012-01-D) was included within this SDG. 

The samples were analyzed for Target Analyte List (TAL) metals. The samples were collected by 
Tetra Tech NUS on August 6 and 10, 1998 and analyzed by Laucks Testing Laboratories under 
Naval Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) 
criteria. The metals analyses, with the exception of mercury, were conducted according to SW- 
846 Method 601 OB. Mercury analyses were conducted according to SW846 Method 7470A. 

All analyses with the exception of arsenic, mercury, lead, selenium and thallium were conducted 
using the Inductively Coupled Plasma (ICP) methodologies. Arsenic, lead, selenium and thallium 
were analyzed by Graphite Furnace Atomic Absorption (GFAA). Mercury analyses were 
conducted using cold vapor AA. 

The data was evaluated based on the following parameters: 

l 
l Data Completeness 

l 
l Holding Times 
l Calibration Verifications 
l Laboratory Blank Analyses 
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The Data for these analyses were reviewed with reference to the “National Functional Guidelines 
for Inorganic Review”, February 1994 and the NFESC document entitled “Navy Installation 
Restoration Laboratory Quality Assurance Guide” (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data 
quality. 

‘I attest that the data referenced herein were validated according to the agreed upon validation 
criteria as specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP).” 

Tetra Tech NUS 
Gretchen A. Phipps 

3 * . 
Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Data 
2. 
3. 

Appendix B - Results as reported by the Laboratory 
Appendix C - Support Documentation 
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MCRD Parris Island 
SDG l-l-PO9 

PITT-l 1-8-998 

Table I- RECOMMENDATION SUMMARY 

Aluminum Magnesium 
Antimony Manganese A’ 
Arsenic Mercury 
Barium Nickel 
Beryllium Potassium 
Cadmium Selenium A1 
Calcium Silver 
Chromium Sodium A’ 
Cobalt Thallium 
Copper Vanadium 
Iron Zinc 
Lead J’ 
If the field is left blank, the qualifier is A - Accept data. 

A’ - Accept data, but qualify results less than the blank action level as nondetected, 
“U”. 

J’ - Accept data, but qualify positive results as estimated, “J”, as a result of 
calibration noncompliance. 

. 
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TO: 

FROM: 

SUBJECT: 

SAMPLES: 

Tetra Tech NUS 
----x 

INTERNAL CORRESPONDENCE 

PITT-11-8-984 

DAVE BRAYACK DATE: DECEMBER 14,1998 

JUSTlN ORBICH COPIES: DV FILE 

ORGANIC DATA VALIDATION - VOAlSVOAlPESTlPCB 
CT0 093, MCRD PARRIS ISLAND 
SDG TTPOS 

2lAqueous 

TB980807 TB980811 

14/Sail 

The sample set for CT0 053, SDG ‘TTPOS, MCRD Panis Island consists of two (2) aqueous environmental 
samples, which includes two (2) trip blanks (designated TB) and fourteen (14) soil environmental samples. 
The samples were analyzed for Target Compound List (TCL) volatile, semivolatile, and pesticide/PCB 
organic compounds. There was one field duplicate pair (PAI-IO-SS-Ol2-OlD/PAI-IO-SS-Ol2-01) in this 
SDG. 

The samples were collected on August Sm and 10m, 1998 and analyzed by Laucks Testing Laboratories. All 
volatile, semivolatile, and pesticide/PCB samples were analyzed in accordance with SW846 Methods 82608, 
827OC, and 8081N8082, respectively. The data in this SDG was validated with regard to the following 
parameters: 

l 
. Data Completeness 

* . Holding Times 
. Initial/continuing calibrations 
. Laboratory method/field quality control blank results 

l 
. Detection Limits 

The symbol (g indicates that all quality control criteria were met for this parameter. Problems affecting 
data quality are discussed below: documentation supporting these findings is presented in Appendix C. 
Qualified analytical results are presented in Appendix A. 
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VOLATILE FRACTION 

The aqueous initial calibration analysis of acetone, 2-b&none, and Phexanone contained Relative 
Response Factors (RRFs) below the 0.05 quality control limit. Qualify positive results as estimated, (J), and 
nondetected results as rejected, (UR), in the affected samples. 

The aqueous continuing calibration analysis of acetone, 2-b&none, 2-hexanone, and 4-methyl-2-pentanone 
contained Relative Response Factors (RRFs) below the 0.05 quality control limit. Qualify positive results as 
estimated, (J). and nondetected results as rejected, (UR), in the affected samples. 

The following contaminants were detected in the quality control blanks at the following maximum 
concentration: 

Analvte 
Methylene chloride 
ZButanoner’) 

r’) Trip Blank 

Concentration Soil Action Level 
5.wm 51 .Opg/kg 
1.7pglL 17.OpgIkg 

Blank Actions 

l Value c Contract Required Quantitation Limit (CRQL); report CRQL followed by a U. 
l Value > CRQL and < Action level; report value followed by a U. 
l Value > CRQL and > action level: report value unqualified. 

Sample aliquots, dilution factors, and percent moisture were taken into consideration during the 
application of all action levels. The positive results for methylene chloride were qualified according to the 
blank action table. It should be noted that field qualii control blanks were not qualified for field control 
blank contamination. 

Samples PAI-IO-SS-01 I-01 and PAI-IO-SS-015-01 were reanalyzed at a dilution due to the presence of 
acetone above the instruments linear calibration range. Results from the reanalysis were transposed 
over the original analysis results and used for validation purposes. 

Several volatile samples contained positive results for compounds below the contract required quantitation 
limits (CRQL). These results were qualified as estimated (J). 

I SEMlVOLATlLE FRACTION 

The laboratory’s Form Is contained three extra compounds not associated with the Target Compound List 
(TCL). The compounds are benzyl alcohol, benzoic acid, and 1,2diphenylhydrazine. The reviewer removed 
these compounds from the Form Is. 

Several volatile samples contained positive results for compounds below the contract required quantitation 
limits (CRQL). These results were qualified as estimated (J). 
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PESTICIDE FRACTION 

All quality control parameters were met for this fraction. 
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EXECUTIVE SUMMARY 

Laboratory Performance Issues: Several volatile initial and continuing calibration RRF noncompliances 
were noted. Positive results were qualiied as estimated, (J), while nondetected results were rejected, (UR). 
Methylene chloride was detected as blank contamination in the method blank. Two samples were 
reanalyzed at a dilution due to the exceedance of the instruments linear calibration range for acetone. 

Other Issues Affecting Data Quality: 2-Butanone was detected as blank contamination in the field 
quality control blank. 
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The data for these analysis were reviewed with reference to the “National Functional Guidelines for 
Organic Data Validation”, February, 1994. 

“I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP): 

Chemist/Data Validator 

: --, 

Tetra Tech, NUS 

Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. 
3. 

Appendix B - Results as Reported by the Laboratory 
Appendix C- Support Documentation 
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p 

MCRD PARRIS ISLAND 
SDG TWO9 

TABLE I- RECOMMENDATION SUMMARY 

Sample No. VOA SVOA PESTIPCB 

TB980807 
TB9808 11 
PAl-la-SD-OO8-01 
PAI-IO-SD-OO9-01 
PAI-I O-SD-01 O-01 
PAI-I O-SD-01 l-01 
PAI-lO-SD-Ol2-01 
PAI-I O-SD-01 3-01 
PAI-lo-SD-Ol4-01 
PAl-1 O-SD-01 5-01 
PAI-IO-SS-01 l-01 
PAl-1043s-012-01 
PAI- 0-SS-Ol2-01 D 
PAI-IO-SS-Ol3-01 
PAI-10-SS-014-01 
PAI-I 0-SS-OI 5-01 

J’ R’ 
J2 R’ 
J’ 
A’J’ 
A’J’ 
A’J’e3 

A’J’ 
A’J’ J’ 
A’ J’ 
A’ J’. 3 

A’J’ 
A’J’ 
A’J’ J’ 
A’J’ 
A’J’ 
A’J’ 

If the field is blank, the qualifier is A, accept all data. 

R’ - 

A’ - 

J’ - 

J2 - 

Js - 

Reject (UR), nondetected results for initial and continuing calibration RRFs less than 0.05 for 
acetone, 2-butanone, 2-hexanone, and 4-methyl-2-pentanone. 

Accept data, but qualify positive results as nondetected, (U), as a result of blank contamination for 
methylene chloride. 

Accept data, but qualify those compounds with positive results less than the CRQL as estimated 
(J). 

Accept data, but qualify as estimated, (J), positive results for initial and continuing calibration 
RRFs less than 0.05 for acetone. 

Accept data, but qualify positive results as estimated, (J), for calibration exceedence for acetone. 
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Data Qualifier Definitions: 

PITT-l l-8-994 ,- 1 -, 

u - Compound is considered nondetected as reported by the laboratory or was occupied as a blank 
contamination. 

UR - Compound was rejected due to various technical noncompliances. 

UJ - Nondetected results is qualified as estimated due to various technical noncompliances. 

J - Compound is considered to be present, but reported at an estimated value. 

:?. 



Tetra Tech NUS INTERNAL CORRESPONDENCE 

TO: 

FROM: 

SUBJECT: 

SAMPLES: 

C48-88-8-080 

D. BRAYACK DATE: AUGUST 18,1998 

GRETCHEN PHIPPS COPIES: DV FILE I REV 1 

MISCELLANEOUS DATA VALlDATlON - PH AND TOC 
CT0 020 - MCRD PARRIS, ISLAND 
SDG - U07492 

. , , 

81 Soil / . 

eAI-O2-SB-OOI -30 PAI-O3-SB-O02-24 PAI-O3-SB-O03-12 ,$&zm*+&g-~g3.$ 
PAl~10-!3B-OO4-08 ,yPAI-10-W-005-26 ,+ .^ n..-: . I .,, *_.^l... ^. “, :: 

Overview 

The sample set for CT0 020. MCRD Parris, Island, SDG U07492. consists of six(8) soil 
environmental sample. 

The samples were analyzed for pH and Total Organic Carbon (TOC) . The samples were 
collected by Tetra Tech, NUS between July 11 and July 15.1998 and analyzed by RECRA Labnet 
- Chicago under Naval Facilities Engineering Service Center (NFESC) Quality Assurance/Quality 
Control (QAIQC) criteria. The pH analyses were conducting using EPA 150.1 Method. The TOC 
analyses were conducted using SW-848 9080 Method. 

The data was evaluated based on the following parameters: 

l 
l Data Completeness 

. 
l Holding Times 

. 
l Calibration Verifications 

l 
l Laboratory Blank Analyses 

. - All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the 
followina information: 

Field sample PAI-O2-SB-00130 was labeled incorrectly. RECRA Labnet corrected the field 
sample label from PAI-O3-SB-O01-30 to PAI-02~SB-OOl-30. This correction was noted on the 
Sample Discrepancy Report ( included within Appendix C), but was not noted on the Case 
Narrative. 



,-. 

MEMO TO: D. BRAYACK - PAGE 2 
DATE: AUGUST 18,1998 

Executive Summary 

C-49-08-8-080 

Laboratory Perfomance: None. 

Other Factors Affecting Data Quality: None. 

The Data for these analyses were reviewed with reference to the “National Functional Guidelines 
for Inorganic Review”, February 1994 and the NFESC document entitled “tiavy installation 
Restoration Laboratory Quality Assurance Guide” (NFESC 2B6). 

The text of this report has been formulated to address only those problem areas affecting data 
quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation 
criteria as specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP).” 

Tetra Tech, NUS 
Gretchen A. Phipps 

v Joseph A. Samchuck 
Quality Assurance Officer 

. 

.-----. 

r3-lb3 
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Attachments: 

1. Appendix A - Qualified Analytical Data 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation 

b--lb4 
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MCRD Parris, island 
SDG U07492 

Table I- RECOMMENDATION SUMMARY 

PH 
TOC 

If the field is left blank, the qualifier is A - Accept data. 

b-165 



Tetra Tech NUS 

TO: ’ DAVE BRAYACK 

FROM: JUSTIN ORBICH 

INTERNAL CORRESPONDENCE 

Pm--02-g-202 
I 

DATE: MARCH 2,1999 

COPIES: DV Fl,LE 

SUBJECT: ORGANIC DATA VALIDATION - PAH 
CT0 053, MCRD PARRIS ISLAND 
SDG l-WI9 

SAMPLES: 2O/Soil 

PAI-1O-SD-001-01A 
PAl-10-SD-O02-01AD 
PAl-lO-SD-O@l-OlA 
PAI-IO-SD-OO6-01A 
PAI-IO-SD-OO6-6lA 
PAI-1O-SD-010-01A 
PAI-lO-SD-Ol2-OlA 
PAI-lo-SD-Ol4-OlA 
PAI-ItJ-SD-O%-OlA 
PAI-IO-SD-Ol7-OlA 

OVERVIEW 

PAI- 0-50002-01 A 
PAI-lo-SD-OO3-OlA 
PAI- O-SD-OO6-OlA 
PAlllO-SD-607-OlA 
PAI-IO-SD-OO9-OlA 
PAI-IO-SD-01 I-OIA 
PAI-IO-SD-013-01A 
PAI-lO-SD-O14-02A 
PAI-IO-SD-016-OlA 
PAI-I O-SD-01 8-OlA 

The sample set for CT0 053, SDG lTP19, Marine Corps Recruit Depot (MCRD) Pan-is Island 
consists of twenty (20) solid environmental samples. The samples were analyzed for Polynuclear 
Aromatic Hydrocarbon (PAH) organic compounds. One (1) field duplicate pair (PAI-lOSD002-OlA/ 
PAl-IO-SD-002-OlAD) was included within this SDG. 

The samples were collected on December 14”’ and l!?, 1998 and analyzed by Laucks Testing 
Laboratories. All analyses were performed in accordance with Naval Facilities Engineering 
Service Center (NFESC) Quality Assurance/Quality Control (QAIQC) criteria and SW 846 Method 
8310.The data in this SDG was validated with regard to the following parameters: 

. 
l 

. 

. 
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. 
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. 

. 
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Data completeness 
Holding times 
Initial/continuing calibrations 
Laboratory method and field quality control blank results 
Surrogate spike recoveries 
Matrix Spike/Matrix Spike Duplicate Results 
Laboratory Control Sample Results 
Compound Identification 
Compound Quantitation 
Detection Limits 
Field Duplicate Precision 

. 
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The symbol (‘) indicates that all quality control criteria were met for this parameter. Problems 
affecting data quality are discussed below: documentation supporting these findings is presented 
in Appendix C. Qualified analytical results are presented in Appendix A. 

PAH FRACTION 

In sample PAI-IO-SD-01 l-01 A, the Percent Difference between columns exceeded the 100% for 
benzo(k)fiuoranthene. The positive result was qualified as rejected (R), in the aforementioned 
sample. 

In sample PAI-IO-SD-Ol4-01A, the Percent Difference between columns exceeded the 100% for 
benzo(g,h,i)perylene. The positive result was qualified as rejected (R), in the aforementioned 
sample. 

In sample PAI-IO-SD-018-OIA, the Percent Difference between columns exceeded the 100% for 
benzo(g,h,i)perylene. The positive result was qualified as rejected (R), in the aforementioned 
sample. 

In sample PAI-lo-SD-O09-OlA, the Percent Difference betweeh columns exceeded the 25% 
quality control limit for benzo(a)pyrene. The positive result was qualified as estimated (J). in the 
aforementioned sample. 

In sample PAI-lo-SD-013-OIA, the Percent Difference between columns exceeded the 25% 
quality control limit for benzo(a)anthracene, benzo(b)fluoranthene, and chrysene. The positive 
results were qualified as estimated (J), in the aforementioned sample. 

In sample PAI-IO-SD-016-OIA, the Percent Difference between. columns exceeded the 25% 
quality control limit for benzo(a)pyrene. The positive result was qualified as estimated (J), in the 
aforementioned sample. 

Several continuing calibration Percent .Differences (%Ds) exceeded the 25% quality control limit 
on the fluorescence detector. No action was warranted since the %Ds were within the quality 
control limits on the UV detector. In addition, all the results were reported from the UV detector, 
with the exception of sample PIA-IO-SD-01 l-OlA. 

Matrix Spike/Matrix Spike Duplicate (MSIMSD) Percent Recoveries (%Rs) exceeded the quality 
control limit for fluorene. No action is warranted since the LCS %R was compliant for fluorene. 

In sample PAI-IO-SD-002-OIA, nondetected result was reported for benzo(a)pyrene. In the 
associated duplicate, PAI-IO-SD-O02-OlAD, positive result was reported for the aforementioned 
compound. The positive and nondetected results was qualified as estimated, (J) and (UJ), 
respectively. 

/---., 
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EXECUTIVE SUMMARY 

Laboratory Performance Issues: Several continuing calibrations were outside the quality control 
limit on the fluorescence detector. Field duplicate precision for compound benzo(a)pyrene was 
noted. 

Other Issues Affecting Data Quality: MS/MS0 noncompliance was noted for fluorene. Several 
sample yielded %Ds between columns exceeding the quality control limit. 

The data for these analysis were reviewed with reference to the “National Functional Guidelines 
for Organic Data Validation”, February, 1994. 

“I attest that the data referenced herein were validated according to the agreed upon validation 
criteria as specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP). 

Justin Orbich 
Chemist/Data Validator 

Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 



Tetra Tech NUS INTERNAL CORRESPONDENCE :J------.. 

TO: D. BRAYACK DATE: FEBRUARY 21,200O 

FROM: GRETCHEN A. PHIPPS COPIES: DV FILE 

SUBJECT: 

SAMPLES: 

INORGANIC DATA VALIDATION - TAL METALS, TIN, CYANIDE AND 
MISCELLANEOUS PARAMETERS 
CT0 094 - MCRD PARRIS ISLAND 
SDG - 9912254 

5ISoilsl 

PAI-07-SB-01-04 
PAI-35-SS-04-01 
PAI-35-SS-06-01 

PAI-07-SB-DUOl-04 
PAI-35-SS-05-01 

2/Sediments/ 

PAI- 0-SD-19-01 

’ G/Aqueous/ 

PAI- O-SD-20-01 

DECON WATER 
PAI- 3C-GW-02-01 
PAl7-GW2-02 

PAI-09-GW-02-01 
PAI-35-GW-01-01 
PAl7-GW3-02 

,.I”-- 

Overview 

The sample set for CT0 084, MORD Parris Island, SDG 9912254, consists of five (5) soil 
environmental samples, two (2) sediment environmental samples, five (5) aqueous environmental 
samples and one (1) DECON. WATER sample. One (1) field duplicate pair (PAI-07-SB-01-04 / 
PAI-07-SB-DUOl-04) was included within this SDG. 

All soil / sediment samples were analyzed for target analyte list (TAL) metals. The sediment 
samples and samples PAI-35-SS-04-01, PAI-35-SS-05-01 and PAI-35-SS-06-01 were also 
analyzed for cyanide. The soil samples were also analyzed for tin. The aqueous environmental 
samples were analyzed for TAL metals and cyanide. Samples PAI-13C-GW-02-01 and PAI-35- 
GW-01-01 were also analyzed for tin. The DECON WATER sample was analyzed for cyanide, 
chemical oxygen demand (COD), oil and grease, sulfide and total dissolved solids (TDS). Sample 
PAI-35-GW-01-01 was also analyzed for TDS. The samples were collected by TetraTech NUS on 
December 13-l 7, 1998 and analyzed by Severn Trent Laboratories under Naval Facilities 
Engineering Service Center (NFESC) Quality Assurance/Quality Control (QAIQC) criteria. All 
metals analyses, with the exception of mercury, were conducted using SW 846 method 601 OB. 
Mercury analyses were conducted using SW 846 method 7071A. Cyanide analyses were 
conducted using SW 846 method 90108. COD analyses were conducted using EPA method 
410.1. Oil and grease analyses were conducted using EPA method 413.1. Sulfide analyses were 
conducted using EPA method 376. TDS analyses were conducted using WPA method 160.1. 
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These data were evaluated ba&ed on the following parameters: 

Data Completeness 
Holding Times 
Calibration Recoveries 
Laboratory Blank Analyses 
Laboratory / Field Duplicate Results 
Laboratory Control Sample Results 
ICP Interference Check Sample Results 
Matrix Spike / Matrix Spike Duplicate Recoveries 
ICP Serial Dilution Results 
Sample Quanitation 
Detection Limits 

All quality control criteria were met for this parameter. 

Laboratorv Blank Analvses 

The following contaminants were detected in the laboratory method / preparation blanks at the 
following maximum concentrations: 

Samples affected: 

Analvte 
Aluminum 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
.lron 
Manganese 
Thallium 
Vanadium 

Soil/Sediment 

Maximum 
Concentration 
51.8&L 
4.8pgii 
1.5uglL 
3.4&L 
39.0&L 
5.2pglL 
5.5ug/L 
3.Oj.lgA 
29.1 f&r/L 
3.8uglL 
102;3pg/L 
3.7f.@L 

Action 
@J&l 
25.9 mg/kg 
2.4 mglkg 
0.75 mglkg 
1.7 mg/kg 
19.5 mg/kg 
2.6 mg/kg 
2..75 mg/kg 
1.5 mg/kg 
14.55 mg/kg 
1.9 mglkg 
51.15 mg/kg 
1.85 mg/kg 

An action level of 5X the maximum concentration were used to evaluate the sample data for 
blank contamination. Sample aliquot, percent solids and dilution factors were taken into 
consideration when evaluation for blank contamination. Positive results c the action levels for 
beryllium, cadmium, cobalt, copper and thallium were qualified as, “U”, asa result of blank 
contamination. No action was taken for the remaining analytes as all results were either 
greater than the action levels or were nondetected. 

Samples affected: 

Analvte 
Aluminum 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 

Aqueous 

Maximum 
Concentration 
242.8pg/L 
2.4@L 
1.9flglL 
2.4u* 
117.9ugiL 
4.7pglL 

Action 
&&I 
1214 pg/L 
12.0 p&I/L 
9.5 im 
12.0 f.@L 
589.5 p.giL 
23.5 @L 
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Cobalt 
;z;f$‘) 

Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Silver 
Sodium”” 
Thallium 
Vanadium 
Zinc(‘) 
Tin 

2.3@L 
2.800pgR 
268.4OOugfL 
3.6pgA 
11 S.Opg/L 
24.OugIL 
2.7pg/L 
176.6ugA 
2.6pgA 
512.700ugA 
6.3;pgR 
23.6&L 
25.8OOpglL 
4.4pgA 

11.5 f,lglL 
14.0 pg/L 
1342 uggR 
18.0 ugR 
580 ug/L 
120 J.lg/L 
13.5 f&g/L 
883 PN- 
13.0 f.lglL 
2563.5 ug/L 
31.5 fig/L 
118ugR 
129 f.lg/L 
22.0 f.lg/L 

-?, 

(‘) Maximum concentration present in an aqueous preparation blank. 

An action level of 5X the maximum concentration were used to evaluate the sample data for 
blank contamination. Sample aliquot and dilution factors were taken into consideration when 
evaluation for blank contamination. Positive results e the action levels for aluminum, barium, 
beryllium, chromium, cobalt,’ copper, iron, lead, magnesium, manganese, nickel, sodium, 
vanadium and zinc were qualified as, “U”, as a result of blank contamination. No action was 
taken for the remaining analytes as all results were either greater than the action levels or 
were nondetected. 

Matrix Spike / Matrix Soike Duolicate Recoveries 

The Matrix Spike / Matrix Spike Duplicate (MS/MSD) Percent Recoveries (%Rs) for antimony 
affecting the soil / sediment samples were ~75% quality control limit. The nondetected results 
reported for antimony in the affected samples were qualified as estimated, “UJ”. 

The MS/MDS %Rs for sulfide were >125% quality control limit. The positive result reported for 
sulfide was qualified as estimated, “J”. 

ICP Serial Dilution Results 

The ICP Serial Dilution Percent Differences (%Ds) for barium, magnesium and manganese 
affecting the soil/sediment samples were >lO% quality control limit. The positive results reported 
for barium, magnesium and manganese in the affected samples were qualified as estimated, “J”. 

The ICP Serial Dilution %D for manganese affecting the aqueous samples was ~10% quality 
control limit. The positive results reported for manganese in the affected samples were qualified 
as estimated, “J” 

A comparison of field duplicate pair (PAI-07-SB-01-04 / PAI-07-SB-DUOl-04) is included in 
Appendix C. 

A Continuing Calibration Verification (CCV) Percent Recovery (%R) for sodium was z-1 10% quality 
control limit. However, no samples from this SDG were bracketed. Therefore, no validaiton 
action was required. 
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The Contract Required Detection Limit (CRDL) Percent Recoveries (%Rs) for chromium, mercury, 
lead, iron and aluminum were outside the 80-120% quality control limit. However, no validation 
action is required. 

Executive Summary 

Laboratory Performance: Several analytes were present in the laboratory method/preparation 
blanks. 

Other Factors Affecting Date Quality: The MS/MS0 %R for antimony was ~75% quality control 
limit affecting the soil/sediment samples. The MS/MSD %R for sulfide was 2125% quality control 
limit. The ICP Serial Dilution %Ds for barium, magnesium and manganese affecting the 
soil/sediment samples were ~-10% quality control limit. The %D for manganese affecting the 
aqueous samples was >lO% quality control limit. 

The data for these analyses were reviewed with reference to the “National Functional Guidelines 
for Inorganic Review”, February 1994 and the NFESC document entitled “Navy Installation 
Restoration Laboratory Quality Assurance Guide ” (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas ‘affecting data 
quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation 
criteria as specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP).” 

Quality Assurance Officer 

Attachments: 

Appendix A - Qualified Analytical Results 
Appendix B - Results as repotted by the Laboratory 
Appendix C - Support Documentation 
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PITT-o2-0-071 

TO: DAVE BRAYACK DATE: FEBRUARY 28,200O 

FROM: JUSTIN ORBICH COPIES: DV FILE 

SUBJECT: ORGANIC DATA VALIDATION - VOAISVOWESTIPCB 
CT0 084, MCRD PARRIS ISLAND 
SDG 9912254 

SAMPLES: 2/Sail and 2/Sediment 

PAI-07-SB-01-04 
PAI- O-SD-19-01 

PAI-07-SB-DU01-04 
PAI-lo-SD-29-01 

G/Aqueous 

PAI-09-GW-02-01 PAI- 3C-GW-02-01 
PAI-7-GW2-02 PAI-7-GW3-02 
TB-121399 TB-121799 

OVERVIEW 

The sample set for CT0 084, SDG 9912264, Marine Corps Recruit Depot (MCRD) Parris Island 
consists of six (6) aqueous environmental samples, which includes two (2) trip blanks (designated 
TB) and two (2) soil and sediment environmental samples. The aqueous samples were analyzed for 
Target Compound List (TCL) volatile organic compounds. The soil and sediment samples were 
analyzed for TCL volatile, semivolatile, pesticide/PCB organic compounds. The sediment samples 
were analyzed for PAH organic compounds. One (1) field duplicate pair (PAI-07-SB-Ol-04/PAI-O7- 
SB-DUOl-04) was included within this SDG. 

The samples were collected on December 13*, 14*, 15* and, 17*, 1999 and analyzed by. Laucks 
Testing Laboratories. All analyses were performed in accordance with Naval Facilities Engineering 
Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria and SW 646 Method 
82608, 8270C. 8310 8081A, and 8082. The data in this SDG was validated with regard to the 
following parameters: 

* . 
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. 
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. 

. 

l 

l . 
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t . 

Data completeness 
Holding times 
Initial/continuing calibrations 
Laboratory method and field quality control blank results 
Surrogate spike recoveries 
Matrii Spike/Matrix Spike Duplicate Results 
Laboratory Control Sample Results 
Internal Standard area Results 
Field Duplicate Precision 
Compound Identification 
Compound Quantitation 
Detection Limits 

.-* 
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The symbol (‘) indicates that all quality control criteria were met for this parameter. Problems 
affecting data quality are discussed below; documentation supporting these findings is presented 
in Appendix C. Qualified analytical results are presented in Appendix A. 

VOLATILE FRACTION 

The initial calibration Relative Response Factors (RRFs) were below the 0.05 quality control limits for 
acetone, Pbutanone, and 2-hexanone on g/22/99. The nondetected results were qualified as 
rejected (UR), in samples TB-121799 and PAI- 3CGW-02-01. 

The continuing calibration RRFs were below the 0.05 quafii control limits for acetone, P-butanone, 
2-hexanone, and 4-methyl-2pentanone on 12/29/99 at 0854. The nondetected resufts were 
qualified as rejected (UR), in samples TB-121799 and PAI-13C-GW-02-01. 

The continuing calibration Percent Difference (%D) exceeded the 25% quality control limits for 
carbon disulfide on 12/29/99 at 0854. The nondetected results were qualified as estimated (UJ), in 
samples TB-I 21799 and PAI- 3C-GW -02-01. 

The initial calibration Relative Response Factor (RRF) was below the 0.05 qualii control limits for 
acetone on 12/l/99. No action was warranted since acetone was qualified for prior blank 
contamination. 

The continuing calibration Percent Difference (%D) exceeded the 25% quality control. limits for 4- 
methyl-2pentanone on 12/16/99 at 1028. The nondetected results were qualified as estimated (UJ), 
in samples PAI-07-S&01 -04 and PAI-07-SB-DU01-04. 

The initial and continuing calibration Relative Response Factors (RRFs) were below the 0.65 quality 
control limits for acetone and 2-butanone. The nondetected results were qualified as rejected (UR), 
in samples PAl7-GW3-02, PAl7-GW2-02, PAI-09-GW-02-01, and TSl21399. 

The continuing calibration RRFs were .below the 0.05 quality control limits for acetone, P-butanone, 
and 2-hexanone on 12/l 8/99 at 1905. The nondetected results were qualified as rejected (UR), in 
sample PAI-7-GW2-02. 

The following compounds were detected in the laboratory and field quart control method blanks at 
the maximum concentrations indited below 

Compound Concentration Soil Action 
Acetone 6-O wh 60.0 pgkg 

Blank Actions 

l Value c Reporting Limit (RL); report RL followed by a U. 
l Value > RL and e Action level; report value followed by a U. 
l Value > RL and > action level; report value unqualiiied. 

Dilution factors, percent moisture, and sample aliquots were taken into consideration during the 
application of all action levels. Positive results for acetone were qualified as (U) as a result of 
blank contamination. It should be noted that field quality control blanks are not qualiiid based on lab 
method blank contamination. 

Several Matrix Spike/Matrix Spike Duplicate (MSItvlSD) and Blank Spike/Blank Spike Duplicate 
(BSIBSD) Percent Recoveries (%Rs) and Relative Percent Differences (RPDs) were outside the 
quality control limits. No action was warranted on MS/MSD and/or BS/BSD data alone. 
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The internal standard area fell below the lower control limit for 1,4-dichlorobenzene-d4 in samples 
PAI-O7-SB-01-04 and PAI-97-SB-DUOl-04. The samples were reanalyzed with similar results. 
Therefore, the original analysis were used for validation purposes. No action was warranted since 
only nondetected results we& reported. 

It should be noted that the laboratory analyzed for and reported the full TCL volatile compound list 
plus the additional appendix IX volatile compounds. However, the Chain of Custody (COC) 
requested only the TCL volatile compounds. The reviewer amended the electronic data to report 
only the TCL volatile compounds. 

SEMIVOLATILE FRACTION 

The continuing calibration %Ds were below the 25% quality control limits for 3nitroaniline on 
120 7/99 at 1059. The nondetected results were qualified as estimated (UJ), in samples PAI-07- 
SB-01-04 and PAI-07-SB-DUOl-04. 

The continuing calibration %Ds were below the 25% quality control limits for 2chlorophenol. 3- 
nitroaniline, and 1,4-dioxane on 12/30/99 at 1030. The nondetected results were qualified as 
estimated (UJ), in samples PAI- O-SD-1 9-01 and PAI-lo-SD-20-01. 

The Tentatively Identified Compounds (TICS), unknown alkane, unknown ketone, unknown, and 
hexadecanoic acid, were detected in the semivolatile method blank. The presence of these TICS 
are considered false positives. 

The internal standard area exceeded the upper control limits for acenaphthene-dl0, 
phenanthrene-dl0, chrysene-d12, and perylene;dl2 in the Matrix Spike sample, PAI-07-SB-01-04 
and blank spike. No action was warranted since the samples were quality control samples. 

The MWMSD and BWBSD %Rs were below ten percent for benzidine. The nondetected results 
were qualified as rejected (UR), in samples PAI-07-SB-01-04, PAI-07-SB-DUOl-04, PAI-lo-SD- 
19-01, and PAI- O-SD-20-01. 

,,/c-h 

PAH FRACTION 

The PAHs reported from the 8270C analysis of sediment samples were removed from the validated 
SVOCs since these compounds were reported from the 8310 analysis. The 6310 analysis provided 
lower reporting limits. 

PESTICIDE/PCB FRACTION 

The continuing calibration %Ds exceeded the 15% quality control limits for 4,4’-DDT and 
Methoxychlor on 12/28/99 on both columns. The nondetected results were qualified as estimated 
(UJ), in samples PAI- O-SD-1 9-01 and PAI- O-SD-20-01. 

The continuing calibration %D exceeded the 15% quality control limit for AROCLOR-1016 on 
12/26/99 at 0054 on column ZB-5. No action was warranted since only nondetected results were 
reported and the %D was within the quality control limit on column ZB-35. ’ 

The continuing calibration %Ds exceeded the 15% quality control limits for AROCLOR-1016 and 
AROCLOR-1260 on 12/26/99 at 0542 on column ZB-5. No action was warranted since only 
nondetected results were reported and the %D was within the quality control limit on column ZB- 
35. 
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The continuing calibration %D exceeded the 15% quality control limit for 4,4’-DDT on 12/21/99 at 
1810 on column DB-5. No action was warranted since only nondetected results were reported 
and the %D was within the quality control limit on column ZB-35. 

The continuing calibration %D exceeded the 15% quality control limit for Heptachlor, Endosulfan I, 
4,4’-DDT, and Methoxychlor on 12/27/99 at 1720 on column DB-5. No action was warranted 
since only nondetected results were reported and the %D was within the quality control limit on 
column 28-35. 

The continuing calibration %D exceeded the 15% quality control limit for Heptachlor epoxide, 
Endosulfan sutfate, and alpha-Chlordane on 12/27/99 at 1755 on column DB-5. No action was 
warranted since only nondetected results were reported and the %D was within the quality control 
limit on column 28-35. 

The continuing calibration %D exceeded the 15% quality control limit for Endrin aldehyde on 
12/21/99 at 0406 on column DB-35. No action was warranted since only nondetected results 
were reported and the %D was within the quality control limit on column DB-5. 

The MS/MSD %R exceeded the quality control limit for 4,4-DDE. No action was warranted on 
MS/MSD data alone. 

NOTE 

It should be noted that the sample identification numbers on the COCs were incorrect for samples 
PAI-07-GW3-02 and PAI-07-GW2-02. 

EXECUTIVE SUMMARY 

Laboratory Performance Issues: Several initial and continuing calibration RRFs were below the 
quality control limits in the volatile and semivolatile fractions. Several continuing. calibration %Ds 
exceeded the quality control limits in all the fractions. Acetone was detected as a blank contaminant. 

Other issues Affecting Data QualCty: Several MS/MSD and BS/BSD %Rs and RPDs were 
outside the quality control limits in all the fractions. In the semivolatile fraction, Several TICS were 
detected in the method blank. .The internal standard area exceeded,the upper control limits in the 
volatile and semivolatile fractions. 

p- 17e 
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The data for these analysis were reviewed with reference to the “National Functional Guidelines 
for Organic Data Validation”, February, 1994. 

“I attest that the data referenced herein were validated according to the agreed upon validation 
criteria as specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP). 

Justin Orbich 
Chemist/Data Validator 

w . 
Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendii C - Support Documentation 
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TENTATIVELY IDENTIFIED COMPOUNDS (TICS) 

Fraction TIC 

. 
Volatiles Substituted benzene 

Substituted indene 

Semivolatile Unknown ketone 
Hexadecanoic acid 
Unknown alkane 
Unknown 
Sulfur, mol. 
Sulfur 



Tetra Tech NUS INTERNAL CORRESPONDENCE 

TO: D. BRAYACK DATE: AUGUST 9,200l 

FROM: 

SUBJECT: 

SETH C. STAFFEN COPIES: DV FILE 

ORGANIC DATA VALIDATION; VOA 
CT0 020, MCRD PARRIS ISLAND 
SDG WR1395 

SAMPLES: 
$#gw 

3/Sediment/PEST 
PAI- -SD-l 8-01 PAI- -SD-l 9-01 PAI- -SD-20-01 

OVERVIEW 

7/Sediment/PAH 
PAI- -SD-l 8-01 
PAI- -SD-23-01 
PAI- -SD-26-01 

PAI- -SD-l 9-01 PAI- -SD-20-01 
PAI- -SD-24-01 PAI- -SD-2501 

2/Surface SoillPAH 
PAI- 0-SS-08-02 

The sample set for CT0 020, MCRD Parris Island; SDG WR1395 consists of seven (7) sediment and two 
(2) surface soil environmental samples. The samples were analyzed for pentachlorophenol, target 
compound list polynuclear aromatic hydrocarbons, and pesticides according to the above listing. No field 
duplicate pairs were included in this SDG. 

The samples were collected by TetraTech NUS on April 26, 2001 and analyzed by Katahdin Analytical 
Services. All analyses were conducted in accordance with Naval Facilities Engineering Service Center 
(NFESC) Quality Assurance/Quality Control (QAIQC) criteria using SW-846 Method 82708, 8081A, and 
8270C-SIM analytical and reporting protocols. The data contained in this SDG were validated with regard to 
the following parameters: ,:. _ 

* . Data completeness 
. Holding times 

* . GC/MS tuning and system performance 
. Initial/continuing calibrations 

* . Laboratory method 
. Surrogate spike recoveries 
. Matrix Spike/Matrix Spike Duplicate Results’ 
. Laboratory Control Sample Results 
. Internal Standard Performance 

* . Compound Identification 
* . Compound Quantitation 

. Detection Limits 



TO: D. Brayack 
Date: 08/09/01 
Page: 2 

The symbol (*) indicates that all quality control criteria were met for this parameter. Problems affecting data 
quality are discussed below; documentation supporting these findings is presented in Appendix C. Qualified 
Analytical results are presented in Appendix A. Results as reported by the laboratory are presented in 
Appendix B. 

:-= 

SEMIVOLATILE 

All quality control parameters were met for this fraction. 

,PESTICIDE FRACTION 

The continuing calibration on 05/21/01 at 2103 contained %Ds that exceeded the 15% quality control limit 
on both analytical columns for 4,4’-DDD. The positive and nondetected results for ,4,4’-DDD were qualified 
as estimated, J and UJ, respectively in the associated samples. 

The surrogate recoveries of TCMX was less than the lower quality control limit on both columns in 
samples PAI- SD-1 9-01, PAI- -SD-l 8-01, and PAI-Ol-SD-20-01. The positive and nondetected 
results were qualified as estimated, J and UJ, respectively, in the aforementioned samples. 

The surrogate recoveries of TCMX were less than the lower quality control limit on both columns in the 
laboratory control sample, LCPl660. No action was taken based on surrogate noncompliance of a 
laboratory control sample. 

The percent difference between columns for 4,4’-DDD for sample PAI- -SD-18-01 was greater than 
25% quality control limit. The reported result for 4,4’-DDD was qualified as estimated, J, in 
aforementioned sample. 

the 
the 

,--. 

PAH FRACTION 

Due to the presence of targef compound concentrations that exceeded the linear range of the instrument 
calibration, sample PAI-IO-SS-08-02 was re-analyzed at 51X dilution. The reported results for the 
compounds that exceeded the linear range were reported from the 51 X dilution and all other results were 
reported from the original analysis. 

The continuing calibration on 05/30/01 at 1150 contained a percent difference (%D) that was greater than 
the 25% quality control limit for dibenzo(a,h)anthracene. The nondetected result for the aforementioned 
compound was qualified as estimated, UJ, in sample PAI- -SD-23-01. 

Surrogate’recovery of nitrobenzene-d5 (NBZ) and 2-fluorobiphenyl (FBP) were less than the lower quality 
control limit but >lO% in sample PAI-Ol-SD-26-01. Positive and nondetected results were qualified as 
estimated, J. 

Surrogate recoveries of NBZ, FBP, and terphenyl-d14 (TPH) were less than 10% in sample PAI- -SD- 
23-01. The sample was re-extracted however, the holding time was exceeded by 2X the recommended 
limit, Despite the gross exceedance, the reviewer elected to use and to quality all results in the re- 
extraction. Nondetected were qualified as estimated, UJ. PAHs are generally very stable and are not 
expected to degrade when properly preserved. 

Surrogate recovery of FBP was less than the lower quality control limit in sample PAI- -SD-l 9-01. No 
action required. 



TO: D. Brayack 
Date: 09/09/01 
Page: 3 

Due to high concentrations of target compounds in the native sample PAI-IO-SS-08-02, the matrix spike 
and matrix spike duplicate %Rs fell outside of the quality control limits for several compounds. No action 
was taken based on MS/MSD %R noncompliance. 

Relative percent differences (RPDs) exceeded the quality control limits for the matrix spike/matrix spike 
duplicates for benzo(k)fluoranthene, benzo(a)anthracene, benzo(a)pyrene, pyrene, chrysene, chrysene, 
fluoranthene, and benzo(b)fluoranthene. No action was warranted on MSNSD noncompliances alone. 

Laboratory control sample and laboratory control sample duplicate %Rs were less than the lower quality 
control limit for acenaphthene, acenaphthylene, anthracene, benzo(k)fluoranthene, fluoranthene, 
naphthalene, phenanthrene, and pyrene. No action was taken based on minor LCS noncompliance. 

Internal standard recovery of Perylene (PRY) on 05/24/01 fell below the -50% quality control limit in 
samples PAI- -SD-l 8-01. The sample was re-analyzed. Recovery of PRY fell below the -50% quality 
control limit in the re-analysis. The original analysis was used as the basis for data validation. 
Nondetected and positive results associated with the standard were,qualified as estimated, UJ and J. 

Additional Comments 

Positive results below the reporting limit were qualified as estimated, J, due to uncertainty near the detection 
limit. 

The MS/MSD and the LCS/LCSD were not spiked with 1-methylnaphthalene in the PAH fraction. 

EXECUTIVE SUMMARY 

Laboratory Performance Issues: Several surrogate recoveries were not within quality control limits in the 
PEST and PAH fractions. Internal standard recoveries were not within quality control limits in the PAH 
fraction. 

Other Factors Affecting Data Quality: MS/MSD %Rs were outside the quality control limits for the PAH 
fraction. 



TO: D. Brayack 
Date: Q8/09/01 
Page: 4 

The data for these. analyses were reviewed with reference to the EPA Functional Guidelines for Organic 
Data Validation (October 1999) and the NFESC guidelines “Navy IRCDQM” (September 1999). The text of 
this report has been formulated to address only those problem areas affecting data quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC guidelines and the Quality Assurance Project Plan (QAPP).” . . 

~c./ 
&Se<h C. Staffen 

Environmental Scientist/Data Validator 
Tetra Tech NUS 

Data Validation Quality Assurance Officer 
TetraTech NUS 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix 6 - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 

. 
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CALCULATION WORKSHEET 

CLIENT: 
MCRD PARRIS ISLAND SOUTH CAROLINA 
SUBJECT: 

JOB NUMBER: 
7803 

Page 1 of 2 

CALCULATION OF INTAKE/RISK FROM INCIDENTAL INGESTION OF SOIL 
CONSTRUCTION WORKER 
BASED ON: 
USEPA, DEC. 1989 
BY: DATE: 
R. JUPIN MARCH 17,200O 

PURPOSE: To estimate intake, carcinogenic and noncarcinogenic risks from incidental ingestion of 
surface soil by a construction worker. 

EQUATION: 
Cs x IR x EF x ED x FI x CF 

IEX = 
BW x AT 

Where: 
IEX = estimated exposure intake (mg/kg/day) 
cs = exposure point concentration in soil/sediment (mg/kg) 
IR = incidental soil ingestion rate (mg/day) 
EF = exposure frequency (days/year) 
ED = exposure duration (years) 
FI = fraction ingested from contaminated source (unitless) 
CF = conversion factor (1 .OE-6 kg/mg) 
BW = body weight (kg) 
AT = averaging time (days) 
CSFo = oral carcinogenic slope factor ((mg/kg/day)-‘) 
RfDo = oral noncarcinogenic reference dose (mg/kg/day) 

RISKS: 
ICLR (Carcinogens) = Intake (mg/kg/day) x CSFo (mg/kg/day)“ 
HQ (Noncarcinogens) = Intake (mg/kg/day) / RFDo (mg/kg/day) 

ASSUMPTIONS: 
cs = 50.8 mg/kg Arsenic 
IR = 480 mgtday 
EF = 125 days/year 
ED = 1 years 
FI = 1 
CF = 1 .OE-06 kg/mg 
BW = 70 kg 
ATc = 25550 days 
ATnc = 365 days 
CSFo = 1.5 (mg/kg/day)-’ 
RfDo = 3.00E-04 (mg/kg/day) 
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CLIENT: JOB NUMBER: 
MCRD PARRIS ISLAND SOUTH CAROLINA 7803 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM INCIDENTAL INGESTION OF SOIL 
CONSTRUCTION WORKER 
BASED ON: 
USEPA, DEC. 1989 
BY: DATE: 
R. JUPIN MARCH 17,200O 

Y 
EXAMPLE CARCINOGENIC CALCULATION 

IEXc = 50.8 mg/kg x 480 mg/day x 125 days/year x 1 years x 0.000001 kg/mg 
70 kg x 25550 days 

IEXc = 1.70E-06 mg/kg/day / 

ICLR = 1.70E-06 mg/kg/day x 1.5 (mg/kg/day)-1 = Incremental Lifetime Cancer Risk 

ICLR = 2.56E-06 L/’ 

EXAMPLE N~NcAR~IN~GEN~~ CALCULATION 

IEXnc = 50.8 mg/kg x 480 mg/day x 125 days/year x 1 years x 0.000001 kg/mg. 
70 kg x 365 days 

IEXnc = 1 .19E-04 mgikgiday L/I 

HQ = 1 .19E-04 mg/kg/day / 0.0003 (mg/kg/day) = Hazard Quotient 

HQ = 3.98E-01 /- 

,----” 
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CLIENT: JOB NUMBER: 
MCRD PARRIS ISLAND SOUTH CAROLINA 7803 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH SOIL 
CONSTRUCTION WORKER 
BASED ON: 
USEPA, DEC. 1998 
BY: DATE: 
R. JUPIN MARCH 17,200O 

J 
1 

PURPOSE: To estimate intake, carcinogenic a&l noncarcinogenic risks from dermal contact with 
surface soil by a construction worker. 

EQUATION: 
CsxCFxSAxAFxABSxEFxED 

DEX = 
BWxAT 

Where: 
DEX = 
cs = 
CF = 
SA = 
ABS = 
AF = 
EF = 
ED = 
BW = 
AT = 
CSFd = 
RfDd = 

estimated exposure intake (mg/kg/day) 
exposure point concentration in soil/sediment (mg/kg) 
conversion factor (1 .OE-6 kg/mg) 
skin surface available for contact (cm’/day) 
absorption factor (unitless) 
adherence factor (mg/cm*) 
exposure frequency (days/year) 
exposure duration (years) 
body weight (kg) 
averaging time (days) 
dermal carcinogenic slope factor ((mglkglday)‘) 
dermal noncarcinogenic reference dose (mg/kg/day) 

RISKS: 
ICLR (Carcinogens) = Intake (mg/kg/day) x CSFd (mg/kg/day)’ 
HQ (Noncarcinogens) = Intake (mg/kg/day) / RFDd (mg/kg/day) 

ASSUMPTIONS: 
cs = 
CF = 

SA = 
AF = 
ABS = 
EF = 
ED = 
BW = 
ATc = 
ATnc = 
CSFd = 
RfDd = 

50.8 mg/kg Arsenic 
1 .OE-06 kg/mg 

4,100 cm*/day 
0.5 mg/cm* 

0.03 
125 days/year 

1 years 
70 kg 

25550 days 
365 days 

3.66 (mg/kg/day)” 
1.23E-04 (mg/kg/day) 



CALCULATION WORKSHEET 

CLIENT: JOB NUMBER: 
MCRD PARRIS ISLAND SOUTH CAROLINA 7803 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH SOIL 
CONSTRUCTION WORKER 
BASED ON: 

Page 2 of 2 ,-..‘ 

USEPA, DEC. 1998 
BY: 
R. JUPIN 

DATE: 
MARCH 17,2OOO 

EXAMPLE CARCINOGENIC CALCULATION 

DEXc = 50.8 mg/kg x 0.000001 kg/mg x 4100 cm2/day x 0.5 mglcm2 x 0.03 x 125 days/year x 1 years 
70 kg’x 25550 days 

DEXc = 2.18E-07 mg/kg/day p. 

ICLR = 2.18E-07 mg/kg/day x 3.66 (mg/kg/day)-I = Incremental Lifetime Cancer Risk 
,, 

ICLR = 7.99E-07 / 

EXAMPLE NONCARCINOGENIC CALCULATION 

~-I, 
DEXnc = 50.8 mg/kg x 0.000001 kg/mg x 4100 cm2/day x 0.5 mg/cm2 x 0.03 x 125 days/year x 1 years 

70 kg x 365 days 

DEXnc = 1.53E-05 mglkglday d”’ 

HQ 

HQ 

= 1.53E-05 mg/kg/day / 0.000123 (mg/kg/day) = Hazard Quotient 

= 1.24E-01 1” 
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INCIDENTAL INGESTION OF SEDIMENT 

PURPOSE: 
/ 

To estimate intake, carcinogenic and noncarcinogenic risks from incidental ingestion of 
sediment by an adolescent recreational user. 

EQUATION: 
Cs x IR x EF x ED x FI x CF 

Where: 
IEX 
cs 
IR 
EF 
ED 
Fl 
CF 
BW 
AT 
CSFq 
RfDo 

IEX = 
BW x AT 

estimated exposure intake (mg/kg/day) 
exposure point concentration in soil/sediment (mg/kg) 
incidental soil ingestion rate (mg/day) 
exposure frequency (days/year) 
exposure duration (years) 
fraction ingested from contaminated source (unitless) 
conversion factor (1 .OE-6 kg/mg) 
body weight (kg) 
averaging time (days) 
oral carcinogenic slope factor ((mg/kg/day)-‘) 
oral noncarcinogenic reference dose (mg/kg/day) 

RISKS: 
ICLR (Carcinogens) = Intake (mg/kg/day) x CSFo (mg/kg/day)-’ 
HQ (Noncarcinogens) = Intake (mg/kg/day) / RFDo (mg/kg/day) 

ASSUMPTIONS: 
cs = 9.67 mgikg Arsenic 
IR = 100 mg/day 
EF = 45 days/year 
ED = 10 years 
FI = 1 
CF = 1 .OE-06 kg/mg 
BW = 45 kg 
ATc = 25550 days 
ATnc = 3650 days 
CSFo = 1.5 (mg/kg/day)“ 
RfDo = 3.00E-04 (mg/kg/day) 

E-$T _ - .:Tma__- 
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CLIENT: JOB NUMBER: 
MCRD PARRIS ISLAND SOUTH CAROLINA 7803 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM INCIDENTAL INGESTION OF SEDIMENT 
ADOLESCENT RECREATIONAL USER 
BASED ON: 
USEPA, DEC. 1989 
BY: DATE: 
R. JUPIN MARCH 17,2’000 

4 

EXAMPLE CARCINOGENIC CALCULATION 

,/---, 

IEXc = 9.67 mg/kg x 100 mg/day x 45 days/year x 10 years x 0.000001 kg/mg 
45 kg x 25550 days 

IEXc = 3.78E-07 mglkglday /# 

ICLR = 3.78E-07 mg/kg/day x 1.5 (mg/kg/day)-1 = Incremental Lifetime Cancer Risk 

ICLR = 5.68E-07 WY- 

EXAMPLE NONCARCINOGENIC CALCULATION /----a 

IEXnc 

IEXnc = 2.65E-06 mglkglday d 

HQ = 2m65E-06 mg’kg’daY = Hazard Quotient 

0.0003 (mg/kg/day) 

= 8.83E-03 HQ 

= 9.67 mg/kg x 100 mg/day x 45 days/year x 10 years x 0.000001 kg/mg 
45 kg x 3650 days 
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CLIENT: 
MCRD PARRIS ISLAND SOUTH CAROLINA 
SUBJECT: 

JOB NUMBER: 
7803 

CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH SEDIMENT 
ADOLESCENT RECREATIONAL USER 
BASED ON: 
USEPA, DEC. 1998 
BY: DATE: 
R. JUPIN MARCH 17,200O 

/ 

PURPOSE: To estimate intake, carcinogenic an&noncarcinogenic risks from dermal contact with 
sediment by an adolescent recreational user. 

EQUATION: 
CsxCFxSAxAFxABSxEFxED 

DEX = 
BWxAT 

Where: 
DEX = 
cs = 
CF = 
SA = 
ABS = 
AF = 
EF = 

i”” ;; : 

AT = 
CSFd = 
RfDd = 

estimated exposure intake (mg/kg/day) 
exposure point concentration in soil/sediment (mg/kg) 
conversion factor (1 .OE-6 kg/mg) 
skin surface available for contact (cm*/day) 
absorption factor (unitless) 
adherence factor (mg/cm*) 
exposure frequency (days/year) 
exposure duration (years) 
body weight (kg) 
averaging time (days) 
dermal carcinogenic slope factor ((mg/kg/day)‘) 
dermal noncarcinogenic reference dose (mg/kg/day) 

RISKS- - 
ICLR (Carcinogens) = Intake (mg/kg/day) x CSFd (mg/kg/day)-’ 
HQ (Noncarcinogens) = Intake (mg/kg/day) / RFDd (mg/kg/day) 

ASSUMPTIONS: 
cs 
CF 
SA 
AF 
ABS 
EF 
ED 
BW 
ATc 
ATnc 
CSFd 
RfDd 

9.67 mg/kg Arsenic 
1 .OE-06 kg/mg 

3,820 cm*/day 
0.2 mg/cm* 

0.03 
45 days/year 
10 years 
45 kg 

25550 days 
3650 days 
3.66 (mg/kg/day)-’ 

1.23E-04 (mg/kg/day) 
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CLIENT: 
MCRD PARRIS ISLAND SOUTH CAROLINA 
SUBJECT: 

JOB NUMBER: 
7803 

CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH.SEDIMENT 
ADOLESCENT RECREATIONAL USER 
BASED ON: 
USEPA, DEC. 1998 
BY: 
R. JUPIN 

DATE: 
MARCH 17,200O J 

EXAMPLE CARCINOGENIC CALCULATION 

DEXc = 9.67 mg/kg x 0.000001 kg/mg x 3820 cm2Iday x 0.2 mg/cm2 x 0.03 x 45 days/year x 10 years 
45 kg x 25550 days 

DEXc = 8.67G08 mg/kg/day d. 

ICLR = 8.67E-08 mg/kg/day x 3.66 (mg/kg/day)-1 = Incremental Lifetime Cancer Risk 

ICLR = 3.17E-07 t./‘. 

EXAMPLE NONCARCINOGENIC CALCULATION 

DEXnc = 9.67 mg/kg x 0.000001 kg/mg x 3820 cm2/day x 0.2 mg/cm2 x 0.03 x 45 days/year x 10 years -‘*‘-, 
45kgx3650days 

DEXnc = 6.07E-07 mg/kg/day Hw 

HQ = 6.07E-07 mgikglday 
0.000123 (mg/kg/day) 

= Hazard Quotient 

^ 
HQ = 4.94E-03 A 

5- 8 
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kLIENT: JOB NUMBER: 
MCRD PARRIS ISLAND SOUTH CAROLINA 7803 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH GROUNDWATER 
CONSTRUCTION WORKER 
BASED ON: 
USEPA, DEC. 1998 
BY: DATE: 
R. JUPIN MARCH 17,200O 

PURPOSE: To estimate intake, carcinogenic and noncarcinogenic risks from dermal contact with 
groundwater by a construction worker. 

EQUATION: 
DAew?nt x E’f x ED x EF x A 

DAD = 
BW x AT 

Where: 
DAD = dermally absorbed dose (mg/kg/day) 
DAevent = absorbed does per event (mg/cm2/event) 
EV = event frequency (events/day) 
EF = exposure frequency (days/year) 
ED = exposure duration (years) 
A = skin surface available for contact (cm2) 
BW = body weight (kg) 
AT = averaging time (days) 
CSFo = oral carcinogenic slope factor ((mg/kg/day)‘) 
RfDo = oral noncarcinogenic reference dose (mg/kg/day) 

RISKS- - 
ICLR (Carcinogens) = DAD (mg/kg/day) x CSFd (mg/kg/day)’ 
HQ (Noncarcinogens) = DAD (mg/kg/day) / RFDd (mg/kg/day) 

EQUATION for DAevent: 

For Inoraanics: 

DA event = tKp) fcgw ) ttevent 1 

For Oraanics: 
t 

If tewnt <t ,then : DAexnt =(2 Kp)(Cgw) (CF) 

If tewnt >t*~then : DAeent =(Kp)(C gwltcm( yf.p+2T( l+yy+;;E32]] 

Where: 

B = Kp x3/F, 2.8 7 = (-).,()5x, o(o-oo56x w 
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CLIENT: JOB NUMBER: 
MCRD PARRIS ISLAND SOUTH CAROLINA 7803 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH GROUNDWATER 
CONSTRUCTION WORKER 
BASED ON: 
USEPA, DEC. 1998 
BY: DATE: 
p. JUPIN MARCH 17,200O 

If B I 0.6, then t * =2.4x7 v’ 

t 
If 6 > 0.6, then t = (b - @yy x 3L 

D SC 

2 x (1 + B)2 1+3B+3B 
2 

where: b= -c c= 
x 3(1 + B) 

D 
(-2.80 - 0.0056x MW) 

sc =I,, x10 

Where: 

KP = permeability coefficient from water (cm/hr) 

Qlw = concentration of chemical in groundwater (mg/L) 
tevent = duration of event (hr/event) 
CF = conversion factor (0.001 Ucm3) 
MW = molecular weight 
Ix = apparent thickness of skin (cm) 
Dsc = effective diffusivity for chemical transfer through skin (cm*/hr) 
t* = time it takes to reach steady-state (hr/event) 
T = lag time (hr/event) 
B = Bunge Model Constant (dimensionless) 

EXAMPLE CALCULATION OF DAevent 

ASSUMPTIONS: 

cgw = 0.0045 mg/L Chloroform 
Kp = 0.0069 cm/hr 
tevent = 8 hr/event 
CF = 0.001 L/cm3 
MW = 119.4 
kc = 0.001 cm 
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CLIENT: JOB NUMBER: 
MCRD PARRIS ISLAND SOUTH CAROLINA 7803 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH GROUNDWATER 
CONSTRUCTION WORKER 
BASED ON: 
USEPA, DEC. 1998 
BY: DATE: 
R. JUPIN MARCH 17,200O 

B = 0.0069 x SQRT(119.4) / 2.6 

B = 2.90E-02 A’ 

7 = 0.105 x 1 O”(O.0056 x 119.4) 

z = 4.90E-01 hrlevent /” 

B c 0.6, therefore, 

t* = 2.4 x 4.90E-01 

t* = 1.18 I/’ 

tevent > t*, therefore, 

DAevent = (0.0069 cm/hr) (0.0045 mg/L) (0.001 Ucm3) x 

8 hrlevent + 2 x 4.90E-01 hr/event x 
1 + 2.90E-02 

DAevent = 2.73E-07 mg/cm2-event II/ 

RISK CALCULATIONS 

(1 + 3 x 2.90E-02 x 3 x 2.90E-02”2) 
3 x (1 + 2.90E-02)*2 

ASSUMPTIONS: 
A 
EV 
ED 
EF 
BW 
ATc 
ATnc 
CSFd 
RfDd 

2490 cm’/day 
1 event/day 
1 years 

21 days/year 
70 kg 

25550 days 
365 days 

3.10E-02 (mg/kg/day)+’ 
2.00E-03 (mg/kg/day) 
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CLIENT: JOB NUMBER: 
MCRD PARRIS ISLAND SOUTH CAROLINA 7803 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH GROUNDWATER 
CONSTRUCTION WORKER 
BASED ON: 
USEPA, DEC. 1998 
By: DATE: 
R. JUPIN MARCH 17,200O 

,F--. , 
1 

EXAMPLE CARCINOGENIC CALCULATION 

DADc = 2.73E-07 mg/cm2-event x 1 event/day x 1 years x 21 days/year x 2490 cm2Iday 
70 kg x 25550 days 

DADc 

DADc 

ICLR 

= 7.97E-09 mglkglday V’ 

= 7.97E-09 mg/kg/day x 0.031 (mg/kg/day)-1 = incremental Lifetime Cancer Risk 
_ ,.- 

= 2.47E-10 /--- 

EXAMPLE NONCARCINOGENIC CALCULATION 

DADnc = 2.73E-07 cm2/day x 1 event/day x 1 years x 21 days/year x 2490 cm2/day 
70 kg x 365 days 

DADnc = 5.58E-07 mglkglday v”’ 

HQ = 5.58E-07 mglkglday 
0.002 (mg/kg/day) 

= Hazard Quotient 

HQ = 2.79P04 ./-. 

r -.\ 

E-la;. 
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CLIENT: 
MCRD PARRIS ISLAND SOUTH CAROLINA 
SUBJECT: 

JOB NUMBER: 
7803 

Page 1 of ? 

CALCULATION OF INTAKE/RISK FROM INCIDENTAL INGESTION OF SURFACE WATER 
CHILD RESIDENT 
BASED ON: 
USEPA, DEC. 1989 
BY: DATE: 
R. JUPIN MARCH 17,200O . 

PURPOSE: To estimate intake, carcinoge R IC and noncarcinogenic risks from incidental ingestion of 
surface water by a child resident. 

EQUATION: 
CswxCFxCRswxETxEFxED 

IEX = 

Where: 
IEX = 
csw = 
CF = 
CRsw = 
ET = 
EF = 
ED = 
BW = 
AT = 
CSFo = 
RfDo = 

BWxAT 

estimated exposure intake (mg/kg/day) 
exposure point concentration in surface water (ug/L) 
conversion factor (1 .OE-3 mg/ug) 
contact rate (L/hour) 
exposure time (hours/day) 
exposure frequency (days/year) 
exposure duration (years) 
body weight (kg) 
averaging time (days) 
oral carcinogenic slope factor ((mg/kg/day)-‘) 
oral noncarcinogenic reference dose (mg/kg/day) 

RISKS: 
ICLR (Carcinogens) = Intake (mg/kg/day) x CSFo (mg/kg/day)” 
HQ (Noncarcinogens) = Intake (mg/kg/day) / RFDo (mg/kg/day) 

ASSUMPTIONS: 
csw = 10.25 ug/L Bis(2-ethylhexyl)phthalate 
CRsw = 0.01 L/day 
CF = 1 .OE-03 mg/ug 
ET = 2.6 hours 
EF = 45 days/year 
ED = 6 years 
BW = .15kg 
ATc = 25,550 days 
ATnc = 2,190 days 
CSFo = 1.40E-02 (mg/kg/day)-’ 
RfDo = 2.00E-02 (mg/kg/day) 
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CLIENT: JOB NUMBER: 
MCRD PARRIS ISLAND SOUTH CAROLINA 7803 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM INCIDENTAL INGESTION OF SURFACE WATER 
CHILD RESIDENT 
BASED ON: 
USEPA, DEC. 1989 
BY: DATE: 
R. JUPIN MARCH 17,200O 

I 
// L/ 

EXAMPLE CARCINOGENIC CALCULATION 

IEXc = 10.25 ug/L x 0.001 mg/ug x 0.01 L/day x 2.6 hours x 45 days/year x 6 years 
15 kg x 25550 days 

IEXc = ‘1.88E-07 mg/kg/day /’ 

ICLR = 1.88E-07 mg/kg/day x 0.014 (mg/kg/day)-1 = Incremental Lifetime Cancer Risk 

ICLR = 2.63E-09 / 

EXAMPLE NONCARCINOGENIC CALCULATION ,-, 

I EXnc 

IEXnc 

HQ 

HQ 

= 10.25 ug/L x 0.001 mg/ug x 0.01 L/day x 2.6 hours x 45 days/year x 6 years 
15kgx2190days 

= 2.19E-06 mg/kg/day J’ 

= 2.19E-06 mgkglday 
0.02 (mg/kg/day) 

= Hazard Quotient 

= l.lOE-04 l/y 



CALCULATlON WORKSHEET Page 1 of 4 

CLIENT: JOB NUMBER: 
MCRD PARRIS ISLAND SOUTH CAROLINA 7803 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH SURFACE WATER 
CHILD RESIDENT 
BASED ON: 
USEPA, DEC. 1998 
BY: DATE: 
R. JUPIN MARCH 17,200O 

PURPOSE: To estimate intake, carcinogenic %-rd noncarcinogenic risks from dermal contact with 
surface water by a child resident. 

EQUATION: DAevent x EV x ED x EF x A 
DAD = 

BW x AT 
Where: 
DAD = dermally absorbed dose (mg/kg/day) 
DAevent = absorbed does per event (mg/cm2/event) 
EV = event frequency (events/day) 
EF = exposure frequency (days/year) 
ED = exposure duration (years) 
A = skin surface available for contact (cm2) 
BW = body weight (kg) 
AT = averaging time (days) 
CSFo = oral carcinogenic slope factor ((mg/kg/day)“) 
RfDo = oral noncarcinogenic reference dose (mg/kg/day) 

RISKS- - 
ICLR (Carcinogens) = DAD (mg/kg/day) x CSFd (mg/kg/day)” 
HQ (Noncarcinogens) = DAD (mg/kg/day) / RFDd (mg/kg/day) 

EQUATION for DAevent: 

For Inoraanics: 

DA event = tKp) fcgw ) ttevent) 

For Oraanics: 

If tewnt C t’ aen : DAewnt = (2 Kp) (Cgw) (CF) 

If tewnt >t* ,aen : DAeEnt =(Kp)(Cgw)(CF) 

Where: 

B = Kp x =I 2.6 
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CLIENT: JOB NUMBER: 
MCRD PARRIS ISLAND SOUTH CAROLINA 7803 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH SURFACE WATER 
CHILD RESIDENT 
BASED ON: 
USEPA, DEC. 1998 
BY: DATE: 
R. JUPIN MARCH 17,200O 

lf B I 0.6, then t* = 2.4~~ 

If B > 0.6, then t+ +&q.L 

where: 
2 x (1 + B)2 

b= -C 
x 

D 
(-2.80 - 0.0056x MW) 

sc =Isc”10 

Where: 

Kp = 
cgw = 
tevent = 
CF = 
MW = 
Isc = 
Dsc = 
t* = 
z = 
B = 

1+38+3B 
2 

c= 
3(l+B) 

permeability coefficient from water (cm/hr) 
concentration of chemical in groundwater (mg/L) 
duration of event (hr/event) 
conversion factor (0.001 Ucm3) 
molecular weight 
apparent thickness of skin (cm) 
effective diffusivity for chemical transfer through skin (cm2/hr) 
time it takes to reach steady-state (hr/event) 
lag time (hr/event) 
Bunge Model Constant (dimensionless) 

EXAMPLE CALCULATION OF DAeveni 

ASSUMPTIONS: 

cgw = 
Kp = 
tevent = 
CF = 
MW = 
Isc = 

0.01025 mg/L Bis(2-ethylhexyl)phthalate 
0.025 cm/hr 

2.6 hr/event 
0.001 L/cm3 

391 . 
0.001 cm 
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CLIENT: JOB NUMBER: 
MCRD PARRIS ISLAND SOUTH CAROLINA 7803 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH SURFACE WATER 
CHILD RESIDENT 
BASED ON: 
USEPA, DEC. 1998 
BY: CHECKED BY: DATE: 
R. JUPIN MARCH 17,200O 

6 = 0.025 x SQRT(391) / 2.6 

B = 1.90E-01 / 

z = 0.105 x lw(O.0056 x 391) 

T = 1.62E+Ol hr/event LA 

B c 0.6, therefore, 

t* = 2.4 x 1.62E+Ol 

t* = 38.99 y’ 

tevent <t*, therefore, 

DAevent = (2 x 0.025 cm/hr) (0.01025 mg/L) (0.001 Ucm3) x 

SQRT( 6 x 1.62E+Ol hr/event x 2.6 hr/event / 3.1416) 

DAevent = 4.60E-06 mg/cm’-event 

RISK CALCULATIONS 

ASSUMPTIONS: 
A = 2000 cm2/day 
EV = 1 event/day 
ED = 6 years 
EF = 45 days/year 
BW = 15 kg 
ATc = 25550 days 
ATnc = 2190 days 
CSFd = 7.37E-02 (mg/kg/day)-’ 
RfDd = 3.80E-03 (mg/kg/day) 

. 



CALCULATION WORKSHEET Page 4 of 4 

CLIENT: JOB NUMBER: 
MCRD PARRIS ISLAND SOUTH CAROLINA 7803 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH SURFACE WATER 
CHILD RESIDENT 
BASED ON: 
USEPA, DEC. 1998 
BY: DATE: 
R. JUPIN MARCH 17,200O 

EXAMPLE CARCINOGENIC CALCULATION 

DADc = 4.60E-06 mg/cm2-event x 1 event/day x 6 years x 45 days/year x 2000 cm2/day 
15 kg x 25550 days 

DADc = 6.49E-06 mglkghiay 

DADc = 6.49E-06 mg/kg/day x 0.0737 (mg/kg/day)-1 = Incremental Lifetime Cancer Risk 

ICLR = 4.78E-07 /“’ 

EXAMPLE NONCARCINOGENIC CALCULATION 

DADnc 

DADnc 

HQ 

HQ 

= 
,.-. 

4.60E-06 mg/cmBevent x 1 event/day x 6 years x 45 days/year x 2000 cm2/day 
15 kgx2190days 

= 7.57E-05 mglkglday / 

= 7.57E-05 mglkglday 
0.0038 (mg/kg/d?y) 

= Hazard Quotient 

= 1.99E-02 / 





TABLE 1 

SELECTION OF EXPOSURE PATHWAYS 
SITE 12ISWMU 10 - JERICHO ISLAND DISPOSAL AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 
PAGE 1 OF 3 

Scenario 
Timeframe 

CurrentlFuturf 

Medlwll 

Surlace Soil 

Surface Soil 

Exposure 
Medium 

Surface Soil 

Air 

Exposure 

Point 

Surface Soil 

Surface Soil 

Receptor 

Population 
Receptor Exposure 

Age Route 
On-SIba/ 
Off-Site 

Type of 
Analysis 

Ratlonale for Selection or Exclusion 
of Exposure Pathway 

Construction 
Workers 

Full-time 
Employees 

Maintenance 
Workers 

Military 
Personnel 

Trespassers 

Recreational 
Users 

Residents 

Construction 
Workers 

Full-time 
Employees 

Maintenance 
Workers 

Adult Ingestion 

Demral 
Aduil Ingestion 

Dermal 
Adult Ingestion 

Demral 
Adult Ingestion 

Dermal 
Adolescents Ingestion 

Dennat 
Adolescents Ingestion 

Dermal 
Adult Ingestion 

Demral 
Child IngestIon 

Demral 
Adult Ingestion 

Demral 
Adult Inhalation 

Adult Inhalation 

Adult Inhalation 

On-Site 
On-Site 
On-Site 

On-Site 
On-Site 
On-Site 
On-Site 

On-Site 
On-Site 
On-Sine 
On-Site 
On-Site 
On-Site 
On-Site 
On-Site 

On-Site 
On-Site 
On-Site 

On-site 

On-site 

On-site 

Quant Construction workers may have contact with soil during excavation activities. 
Quant 
None There is no current or anticipated future industrial use of the site. 

None 
None There is no current or antiiipated future industrtal use of the site. 
None 
None No military personnel al the site. 

None 
Quant Trespassers may be exposed to soil while at the site. 
Quant 
Quant Recreational users may be exposed to soil while at the site. 
&ant 
Quarit Recreatfonal users may be exposed to soil while at the site. 
Quant 
Quant Slte may be residential in the future. 
Quant 
Quant Sine may be residential in the future. 

Quarn 
Quant Construction workers may be exposed to fugitive dust and volatile 

emissions during construction activities. 
None There is no current or anticipated future industrial use of the site. 

None There is no current or antidpated future industrial use of the site. 

Military 
Personnel 

Adult Inhalation On-site None No full-time military personnel at the site. 

Trespassers 

Recreational 

Users 

Residents 

Adolescents Inhalation On-site Quant Trespassers may be bxposed to fugitive dust and 
volatile emissicns from sob. 

Adolescents Inhalation On-Site Quant Recreational users may be exposed to fugitive dust and 
vdatile emissions from soil. 

Adult Inhalation On-Site Quant Recreational users may be exposed to fugitive dust and 
volatile emissions from soil. 

Child Inhalation On-Site. Quant Future child residents may be exposed to fugftive dust and 
volatile emissions from soil. 

Aduil Inhalation On-Site Quant Future adult residents may be exposed to fugitive dust and 
volatile emissions from sdl. 



TABLE 1 
SELECTION OF EXPOSURE PATHWAYS 

SITE 12/SWMU 10 _ JERICHO ISLAND 
MCRD PAARlS ISLAND, SOUTH CAROLINA 

PAGE 2 OF 3 

scenario 
‘imehame 

Medium 

roundwater 

roundwater Air 

Sediment Sediment 

Exposure 
Medium 

oundwater 

Exposure 
Point 

tallow Aquifer 

tallow Aquiter 

Sediment 

I 

I 

I 

t 

I 

I 

I 

I 

I 

, 

Rationale for Selection or Exdusion 
of Exposure Pathway 

qecreational users are not exposed to groundwater. 

qecreational users are not exposed to groundwater. 

Groundwater Is may be used as a potable water supply in the future. 

;roundwater is may be used as a potable water supply in the future. 

Exposure to volatiles is insigniiicant compared to dennal exposures. 

Groundwater is not suitable for use as a potable water supply. 

Maintenance workers are not exposed to groundwater. 

Site is not used by mitiiaty personnel. 

Trespassers am not exposed to groundwater. 

Recreational users are not exposed to groundwater. 

Recreational users are not exposed to groundwater. 

Groundwater is may be used as a potable water supply fn the future. 

Groundwater is may be used as a potable water supply in the future. 

Consfmction workers may wntact sediment during construction activities. 

There is no cunenf or anticipated future industrial use of the site. 

There is no current or antiiipated future industrial use of the site. 

Site is not used by military pemonnel. 

Trespassers may be exposed to sediment while at the site. 

Recreational users may be exposed to sediment while at the site. 1 

Recreational users may be exposed to sediment while at the site. 

Site may be residential in the future 

Site may be residential in the future. 



TABLE 1 
SELECTION OF EXPOSURE PATHWAYS 

SITE 12/SWMU 10 -JERICHO ISLAND 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 3 OF 3 

Scenaffo 
Timeframe 

Medium Exposure 
Medium 

Surface Water Surface Water 

-. 

Exposure 
Point 

Sutface Waler 

Receptor 
Population 

Gonslrudion 

Workers 
Full-t&e 

Employees 
Maintenance 

Receptor Exposure 

Age Route 

Adult Ingestion 
Dermal 

Aduh Ingestion 
D8mlal 

Adult Ingestion 
Dennal 

Adult Ingestion 
Dennal 

Adolescents Ingestion 
Dennal 

Adolescents fngestion 

Dennal 
Adult Ingestion 

Dennal 
Child Ingestion 

Dennal 
Adult Ingestion 

Dennal 

On-Site/ 

I I 

Type of Rational8 for Selection or Exdusion 

Qff-Site Analysis of Exposure Pathway 

Construction workers may contad surface water during wnsfruotion acttvbtes. 

There is no current or anticipated future industrial use of the site. 

There is no current or anticipated future industrial use of the site. 

Site is not used by military oersonnel. 

On-Site 
On-Site 

. 
None 
&ant Trespassers may be exposed to surface water while at the sue. 

On-Site 
On-Site 
On-Site 
On-Site 

On-Site 
On-Site 

Quant 

&ant Recreational users may be exposed to surface water while at the site. 
Quant 

avant Recreational users may be exposed to surface water while at the site. 
Quant 
Quant Site may be residential in the future i 

\ 
On-Site 

On-Site 
On-Site 

Quanf 
Quant Site may be residential in the future. -- ‘, 

Quant 
)1 .> 
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TABLE 2.2 

OCCURRENCE. DlSTRtSUTlON AND SELECTtON OF CHEWCALS OF POTENT,& CONCERN 

MCRD PARRIS ISLAND. SOUTH CAROLtNA 

PAQEZOF2 

mo”g PAt-was-14-01 

\#,&I PA,-,o-ss-l4-ot 

(1) MinimumWmximum detected c-mcentrabn. 

(2, NIA - Refer to supparting informSon br background dtscuuton. 

(3) USEPASoil Screening Led Guidance: Technical Sackgmund Document. May ,998. 

(4) Ratbnsb‘kdes Sebotbn Reason: Abwe Screening Levels (ASL) 

thIefion Realon: Background Lwelp @KC) 

No Toxic’ky lnfom-atian (NTX) 

Esra-.tial Nutrient (NUT, 

Below Swening Level (SSL) 
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TABLE 2.3 

OCCURRENCE, DISTRIBUTION AND SELECTlON OF CHEMICALS OF POTENTIAL CONCERN 

MCRD PARRIS ISLAND, SOUTH CARO,JNA 

PAGE 2 OF 2 

Minimum (1) Minimum Maximum (1) Maxhnum Unns Locatbn Detectian Range of CofW”,,tk.” Backgrovnd (2) US EPA (3, Potentiil Pd~lial 
Corcmbatbn cualii Conce”tratb” 

COPC Ratbnalefor (4) 
Oualifiw of Ma*imum FI.3q”Fd”W Detectbn used for Valve SSL ARARIBC ARAIVTBC F&t CoiltWd”Zt”t 

CUWX”tr~lk” Lbths Screening soit (0 value source D&tbil 

(1) MinikMlhnaximum detected mncsr~tkn. 

(2) N/A - Refer to supporting hkrmatin for backgrwnd diswasbn. 

(3) USEPASd Screening Level G”ida~~ TedrGcal Sackgwxd Document. May 1996. (Based on a OAF [Dilutbnal Attenuatbn Factor] of 20) 

(4, RationaleCcdm Seletbn Reason: Above Screening Lewda (AS!.) 

DeleuMl Rea?~)“: Baekgmwtd Levels (BKO) 

No Toxklty lnbrmation (NTX) 

Essential Nufdsnt (NUT) 

B&w Screening Lewd (BSL) 



TABLE 2 4 

OCCURRENCE, DlSTRlBUTlON AND SELECTtON OF CHEMICALS OF POTENTIAL CONCERN 

MCRD PARRlS ISLAND, SOUTH CAROLINA 

PAGE 1 OF 2 

Scenario Timeframe: CurrenVFulure I 

Medl”m: Groundwater 

Exposure Medkun: Gmundwater 

Exposure Point: Site 121SWMU 10. Jericho Island 

CAS 

Number 

Chemical 

(,I (V 
Minimum Minimum Maximum 

concentrarL” Qualiiier’ COllW”,Mii” 

Range of I De,ectkm 

Limits 

Concenlralb” 

used for 

Screening 

Semivalatile Organic Campmds 

u$ PAI-IO-GW-01-01 ,,,2 6545-0 Ekmok Acid t Jo 1 J 25-26 1 NA 15000 N NA NA NQ BSL 

84-74-2 Di-n-butyl phthalale I 1 1 J’ 1 1 J ,,& PAI-IO-GW-10-01 l/14 5 1 NA 370 N NA NA NO BSL 

5143 

35.4 

216 

,,@ PAI-10.GW-03-01 

ug,I PAI-IO-GW-02Si 

“& PAI-IO-GW-12.01 

“co- 1 PAI-IO-GW-lo-01 

7440-47-3 chromium I 8.1 I 23.2 “dl 1 PAI-IO-GW-IO-01 1 S,,4 

- I I PAI-IO-GW-O&01, I 
3.3 11.7 NA 220 N NA NA NO BSL 





TABLE 2.5 

OCCURRENCE, D,STRlB”T,ON AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

MCRD PARR,3 ISLAND. SOUTH CAROLINA 

~canarb Timelrame: CunenVFuture 

Expcsure Medium: Surface Water 

CAS 

Number _ 

Chemical 
(1) (1) 

Minimum Miclmum Maximum Maximum Units LcC&io” D&C,ii” Range Of 

cxmcen,1.%tkJn Qualifiir CC”C*“tKllk” Qualifier of Maximum Frequency D&cm” 

Comentraran Limits 

Contaminant 

Deletion ---I 0, Selecmn 

Volatile organic Compounds 

73-33-3 2.Bubrnne 2.1 J 2.0 J “& PAl-10.SW-03-w 212 NA 2.0 NA 190(5) N NA NA NC BSL 

13 J 13 J q,,L 

PAt-10.SW-13-M) 

113 

9.2. 1, 13 NA 6, (5) N NA NA NC BSL 
67-34-l Acelone 

. NA N NA NA NC BSL 75-15-o Cahcn disuHkJe 0.2 J 1 ‘“an PAI-lo-SW-02-W S/l3 
1 1 100(5, 

Notes: 

(1) Minimurdmaximum detectsd mncentraliwn. Definitions: N/A = Not Applicable 

(2) Background values presented for imrganlcs is tw times the mean concentration. SOL = Sampte buantitation Limit 

, (3) Criteria as published in FR &3:63354-63304 unless othembe noted. COPC = cherra cl Pclensal cancer” 

(4) Ramnab Codes Selecm” Reason: Above Screening Levels (ASL) ARAFVTBC = Applicable c, Relevant and Appmprtate RequlremenVTo Be Considered 

Deletion Reason: No Toxicity hdcnaticn (NTX) MCL = Federal Maximum Contaminant Level 

Essential Nufiient (NUT) SMCL = Semndaly Maximum Contaminant Level 

Bebw Screening Level (ESL) J = Estimated Value 

(5) Water quality criteria not available EPA Region II1 RBC for tap water ingestkm used (Cancer benchmark V&B = lE-0. HI = 0.1). N = Non-Carcinogenic 

(6) Value fw trivalent chromium, hexavatent chromium was rot detected in surface water. 

Shading indicates that the criteria was exceedad. 



TABLE 2.6 

OCCURRENCE. DISTRIBUTION AND SELECTlON OF CHEMICALS OF POTENTIAL CONCERN 

MCRD PARRIS ISLAND. SOUTH CAROLINA 

Scenario Timeframe: CunenVFuture PAGE 1 OF 2 

Exposure Point: Site IlSWMU IO. Jericho island 

“; 
_’ 

%.Z, 
..z. 

,Y 

?I 

w 

:_ 

& 

-. 

7440-48-4 lCobaR 092 10.3 msk4 PAI-IO-SD.14.02 Q/i 8 0.92 .3.4 10.3 2.63 1 470 N NA NA NO BSL 

7440-50.8 Copper 0.03 113 mwW PAI-IO-SD-14-01 lo/,* 1.3-2.7 113 10.1 310 N NA NA NO 8SL 

43100 e PAI-10.SD-OS-01 18118 

7439-92-1 Lead 3.1 203 m&q PAI-IOSD-14-01 1cv18 



.%medo TImeframe: CurrenVFuture 

Medium: Sediment 
I 

TABLE 2.8 

OCCURRENCE, DlSTRlBUTlON AND SELECTlON OF CHEMICALS OF POTENTIAL CO++CERN 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 2 OF 2 

Exposure Medium: Sediment 

Exposure Point Site 12BWMU 10 -Jet&a Island 

Notes: 

(1) Mbim”*eximum detected menlratbn 

(2) WA. Refer t.g mppxhg information for background discussion. 

(3) USEpA R&n 111 Rbk.Gased Concentration Table, &wit 13.2oM). (Cancel benchmark value = iE-OS. Hi = 0.1) 

(4) Ralbnale Cades Selection Reason: Above Screening Levels (ASL) 

Deletion Reason: Background Levels (EKG) 

No Toxicity Information (NTX) 

Essential Nutrient (NUT) 

Below Screening Level (BSL) 

De‘inilo~: WA = Not Applicable 

SOL = Sample Ouantitatkm Liml 

COPC = Chemical of Potential Concern 

ARAWTBC = Appliible or ReIeva111 and Appmpriale RequiremenVTo Be Canstiered 

J = Estimated Value 

C I Carcinogenic 

N = Non-Carcinogenic 



TABLE 2.7 

OCCURRENCE. DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAOE t OF 2 
Scenada Tim&me: CurrenVFtiure 

Exposure Medium: Sediment Wastes 

Exposure Point: Site 12/SWMU 10. Jedho lshnd 

L. 

N‘r 

(/J 



TABLE 2 7 

OCCURRENCE. DlSTRlBUTkX-4 AND SELECTDN OF CHEMICALS OF POTENTIALCONCERN 

MCRD PARRlS ISLAND. SOUTH CAROLINA 

PAGE 2 OF 2 

Expsute Medium: Sediment Wastes 

CAS 

N”mbW 

Chemioal 

(1) (1) (2) (3) 
P&“tii, PO,.3#+iil COPC Ra,b”alefm (4, 

Minimum Minimm Maximum Maxkwm uni(s LDcatian Lle,ea.m Range of concentretbn Background screening 

cmcenbe,bn cualhkf Mncmlhatbn cua,mer of Maximum FM,“e”CY D&&tbio” used for V*,W Toxbii Valve ARAR,T% ARAWTBC Fht cmtamban, 

Concentratbn Limits screening V&e SOW% Deletion 

0, sebctbn 

Notes: 

(1) MinimunVmaximum de,ec,ed mncenbatin. 

(2) WA _ R&r b supporting inbrmabbn for background diiussbn. 

(3) USEPA &v&m ,,I R,k.&s+ Cmcenlratbn Table, &xi, 13.2gKt (C.3”cer benchmark V&B = lE-06, HI = 0.1) 

(4) R&ion&Codes Seb3b” Reason: Above Screening Lw& (ASL) 

Deletion Reason: Background Levels (MCI, 

No Trxbii bbmtttn (NTX) 

EsmMii, Nubb”, (NUT) 

S$Mv screening Level (w-L) 

(5, vakm for naphhalsne. 

(6, Valve br ohbrdane 

(7) Value for haxavelenlohmmium. 

(8) OSWER soeening lwe,. 

Dehitbno N,A = No, &plikble 

SOL = Saqlle hran,i,a,bn Liti, 

COPC = Chemical 0, PO(en,ia, Calcer” 

ARAFMBC = Applicable or R&wept and lbpropriate Requiremen”To Be Conskl-ed 

(9) Value for nwcuric chloride. 

Shading indkx,ea that the ciieria was exceeded. 

. . 
J = Estimsled Valve 

C = Carcinogenic 

N = NonGaroinoaemb 



TABLE 3.1 

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Scenario Timeframe: Current/Future 

Exposure Point: Jericho Island 

Chemical 

Of 

Potential 

Concern 

Reasonable Maximum Exposure 

Medium Medium Medium 

EPC EPC EPC 

Value Statistic Rationale 

0.214 Max W-Test(i) 

8 Max W - Test (1) 

50.8 Max W-Test (1) 

99700 Max W-Test(l) 

78.6 AVG (2) 
328 95% UCL-L W - Test (3) 

Benzo(a)pyrene equivalents msb 0.102 0.198 0.214 

mgM 1.38 2.16 8 

mwW 3.89 9.36 50.8 

mskt 8124 18831. 99700 

msb 78.6 198’ 1199 

mgkt 66.2 124 522 

La Notes: 
L/t 

For non-detects, l/2 sample quantitation limit was used as a proxy concentration; for duplicate sample resufts, the average value was used in the calculation. 

W - Test: Developed by Shapiro and Wilk, refer to Supplemental Guidance to RAGS: Calculating the Concentration Term, OSWER Directive 9285.7-081, May 1992. 

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); Mean of Log-transformed Data (Mean-T); 

Mean of Normal Data (Mean-N). 

(1) - Shapiro-Wilk W Test was inconclusive. 

(2) - IEUBK guidance manual recommends using the average concentration for the exposure point concentration. 

(3) - Shapiro-Wilk W Test indicates that data is lognormally distributed. 

Units Arithmetii 

Mean 

95% UCLof Maximum 

Normal Detected 

Data Concentration 

Maximum 

Gualifier 

I 

Central Tendency 

Medium Medium 

EPC EPC 

Value Statistic 

N/A N/A 

‘i 
N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

Medium 

EPC 

Rationale 

N/A 

N/A 

NIA 

N/A 

N/A 

N/A 



TABLE 3.2 

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Exposure Point: Jericho Island 

Chemical 

of 

Potential 

Concern Concern 

Acetone Acetone 

Chloroform Chloroform 

Aluminum Aluminum 

Arsenic Arsenic 

Cadmium Cadmium 

Iron Iron 

Manganese Manganese 

Thallium Thallium 

Arithmetic 

Mean 

159 312 650 

1.49 2.36 4.5 

1030 1921 5140 

10.6 15.6 35.4 

9.56 21.9 8.1 

46916 69286 122000 

609 663 1530 

5.21 6.08 10 

15% UCLO 

Normal 

Data 

Maximum Maximum EPC 

Detected Qualifier Units 

J 

Reasonable Maximum Exposure Central Tendency 

Medium Medium Medium 

EPC EPC EPC 

Value Statistic Rationale 

650 Max W-Test(i) 

4.5 Max W-Test(i) 

5140 Max W - Test (2) 

35.4 Max W - Test (2) 

8.1 Max W-Test(l) 

122000 Max W-Test(l) 

1530 Max W-Test (2) 

10 Max W-Test(l) 

Notes: 

For non-detects, l/2 sample quantitation limit was used as a proxy concentration; for duplicate sample results, the average value was used in the calculation. 

W - Test: Developed by Shapiro and Wilk, refer to Supplemental Guidance to RAGS: Calculating the Concentration Term, OSWER Directive 9285.7-081, May 1992. * 

Medium 

EPC 

Value 

N/A 

N/A 

NfA 

N/A 

N/A 

N/A 

N/A 

N/A 

Medium 

EPC 

Statistic 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

Medium 

EPC 

Rationale 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); Mean of Log-transformed Data (Mean-T); 

Mean of Normal Data (Mean-N). 

(1) - Shapiro-Wilk W Test was inconclusive. 

(2) - Shapiro-Wilk W Test indicates that data is lognormally distributed, UCL is greater than maximum detected concentration, 

(3) - Shapiro-Wilk W Test indicates that data is lognormally distributed. 
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TABLE 3.4 

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Scenario Timeframe: CurrenVFuture 

Exposure Point: Jericho Island 

I Concern Concern 

I 

&(2-ethylhexybphthalate &(2-ethylhexybphthalate 

Aluminum 

Arsenic 

Iron 

Manganese 

Vanadium 

Arithmetic 

Mean 

2.95 3.76 

2569 4173 

5.18 6.42 

1604 2570 

131 165 

17.7 20.8 

35% UCLO 

Normal 

Data 

Maximum 

Detected 

10.25 

12900 

9 

7890 

214 

33.9 

Qualifier 

EPC I Reasonable Maximum Exposure 

Units 

ug/L 

WL 

Ug/L 

WJL 

UN- 

UslL 

Medium 

EPC 

Value 

10.25 

4700 

7.1 

2926 

165 

21.4 

Medium Medium Medium Medium Medium 

EPC EPC EPC EPC EPC 

Statistic Rationale Value Statistic Rationale 

Max W-Test (1) N/A N/A N/A 

95% UCL-L W - Test (2) N/A N/A N/A 

95% UCL-L W - Test (2) N/A N/A N/A 

95% UCL-L W - Test (2) N/A N/A N/A 

95% UCL-N W - Test (3) N/A N/A N/A 

95% UCL-L W - Test (2) N/A N/A N/A 

Notes: 

For non-detects, Ii2 sample quantitation limit was r&d as a proxy concentration; for duplicate sample results, the average value was used in the calculation. 
h 

1 
W - Test: Developed by Shapiro and Wilk, refer to Supplemental Guidance to RAGS: Calculating the Concentration Term, OSWER Directive 9285.7-081. May 1992. : 

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); Mean of Log-transformed Data (Mean-T); 

Mean of Normal Data (Mean-N). 

(1) - Shapiro-Wilk W Test was inmnclusive. 

(2) - Shapiro-Wilk W Test indicates that data is lognormally distributed. 

(3) - Shapiro-Wilk W Test indicates that data is normally distributed. 

T Central Tendency 



TABLE 3.5 

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Scenario Timeframe: CurrenVFuture 

Exposure Medium: Sediment Waste 

Exposure Point: Jericho Island 

Units 

I of 

Potential I 

24 ms/ka 
9.4 mgncg 

I Arsenic w&4 49.7 m(l/kcf 

Cadmium w&f 4.7 WQ 
469 w&t 

307066 w3M 
2930 m@s 

1480 m&i 
M Notes: 

For non-detects, 11‘2 sample quantiitfon limit was used as a proxy concentration; for duplicate sample results, the average value was used in the calculation. 

W-Test: Developed by Shapiro and Wilk, refer to Supplemental Guidance to RAGS: Calculating the Concentration Term, OSWER Directive 9285.7-081, May 1992. 

Statistics: Maximum Detected.Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); Mean of Log-transformed Data (Mean-T); 

Mean of Normal Data (Mean-N). 

12.0155 (1) 

6.35 (1) 

45.15 (1) 

3.25 (1) 

328.5 (1) 

214500 (1) 

1759.5 (1) 

088.5 (1) 

Medium 

EPC 

Value 

24 

9.4 

49.7 

4.7 

489 

307600 

1759.5 

1480 

Medium 

EPC 

Statistic 

Max 

Max 

Max 

Max 

Max 

Max 

AVG 

Max 

Medium 

EPC 

Rationale 

(1) 

(1) 

(1) 

(1) 

(1) 

(1) 

(2) 

Arithmetic 95% UC1 Maximum 

Mean Normal Detected 

Data Concentration 

Maximum 

Gualifier 

EPC 

Units 

Reasonable Maximum Exposure Central Tendency 

(1) - Insufficient number of samples to calculate statistics. 

(2) - IEUBK guidance manual recommends using the average concentration for the exposure point concentration. 

(1) 

Medium Medium Medium 

EPC EPC EPC 

Value Statistic Rationale 

N/A N/A NIA 

N/A N/A N/A 

N/A ’ N/A N/A 

NIA N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 



TABLE 4.1 

VALUES USED FORDAILY INTAKE CALCULATIONS 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Site 12 - Jericho island 
Receptor Population: Construction Workers 

Exposure Route 

Ingestion cs Chemical concentration in soil 

IR-S Ingestion Rate 

CF3 Conversion Factor 3 
FI Fraction ingested 
EF Exposure Frequency 
ED Exposure Duration 
BW Body Weight 

AT-C Averaging Time (Cancer) 
AT-N Averaging Time (Non-Cancer) 

cs Chemical concentration in soil 

CF3 Conversion Factor 3 
SA Skin Surface Available for Contact 

SSAF Soil to Skin Adherence Factor 

DABS Absorption Factor 
EF Exposure Frequency 
ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 
AT-N Averaging Time (Non-Cancer) 

otes: 
(1) - Assumed that constructions a&ties occur 125 days a year over a one year period. 
(2) -Assume hands, forearms, and head are exposed. 
Sources: 

wvW 
mg/day 
kg/mg 

unitless 
days&ear 

years 

kg 
days 
days 

m&g 
ka/mg 

Cm2 

unitless 
days/year 

years 

kg 
days 
days 

>arameter 
ode 

Parameter Definition Units RME 
Value 

Wax or 95% UC1 
480 

1 .OE-O6 
1 

125 
1 

70 
25550 

365 
Max or 95% UC1 

1 .OE-O6 
4100 

0.5 
:he.mical Specifil 

125 
1 

70 
25550 

365 

RME 
Rationale/ 
Reference 

EPA IV, 1995 
EPA, 1893 

-_ 

EPA IV, 1995 

(1) 
(1) 

EPA, 1993 
EPA, 1989 
EPA, 1989 

EPA IV, 1995 
_- 

(2) 
EPA, 1997 

EPA IV, 1995 

(1) 
(1) 

EPA, 1993 
EPA, 1989 
EPA, 1989 

CT 
Value 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
NJA 
N/A 
N/A 
N/A 
N/A 

N/A 
NJA 
N/A 
NJA 
N/A 
NJA 
N/A 

CT 
Rationale/ 
Reference 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
NJA 
N/A 
N/A 

N/A 
N/A 
NJA 
NJA 
N/A 
N/A 
N/A 

Intake Equation/ 
Model Name 

Intake (mgJkgJday) = 

CsxIRSxCF3xflxEFxED 

BWxAT 

Dermally Absorbed Dose (mgJkgJday) = 
:sxU=3xSAxSSAFxDA6SxEFxED 

BWxAT 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Pan A. 
EPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 
EPA Region IV, 1995: Supplement Guidance to RAGS: Region 4 Bulletins. Exposure Assessment Human Health Risk Assessment Bulletin No. 3. 
EPA, 1997: Exposure Factors Handbook. EPA&30/8-95JOO2FA. 

-‘j 
‘._ 

,’ i i 1 I. i 



TABLE 4.2 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Exposure Medium: Groundwater 
Exposure Point: Site 12 -Jericho Island 
Receptor Population: Construction Workers 

Exposure Route Parameter Parameter Definition Units RME RME 
code Value Rationale/ 

Reference 

Dermal DAevent Absorbed dose per event mg/cm2-event Calculated EPA, 1998 
SA Skin Surface Available for Contact Cm2 2490 (1) 
EV Event Frequency events/day 1 (2) 
ET Exposure Time hours/event, 8 (2) 
EF Exposure Frequency days/year 21 EPA, 1993 

ED Exposure Duration years 1 (2) 
BW Body Weight kg . 70 EPA, 1993 

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 

AT-N Averaging Time (Non-Cancer) days 365 EPA, 1989 

Notes: 

P (I) - Assumes forearms and hands are exposed (EPA, 1992). 
(2) - Professional judgement. 
Sources: 
EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Pari A. OERR. EPA/546/i-89/002. 
EPA, 1992: Dermal Exposure Assessment: Principles and Applications. 
EPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.. 
EPA, 1998: Risk Assessment Guidance for Superfund, Supplemental Guidance, Dermal Risk Assessment, Interim Guidance. 

cT / Ragate! 1 Value 
Intake Equation/ 

Model Name 

NA 
Reference 

I NA 1 Dermally Absorbed Dose (n-@kg!day) 
NA 

NA 
NA 
NA 
NA 
NA 

NA DAevent x EV x EF x ED x SA 
NA = 
NA 

BWxAT 

NA 
NA See text for calculation of DAevent. 
NA 

NA NA 
NA NA 



TABLE 4.3 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
MCRD PARRIS ISLAND. SOUTH CAROLINA 

Exposure Point: Site 12 -Jericho Island 
Receptor Population: Construction Workers 

Exposure Route 

Ingestion 

IReceptor Age: Adult I 

I 

C 

‘arameter 
ode 

Parameter Definition 

cs Chemical concentration in soil 

IRS ingestion Rate 
CF3 Conversion Factor 3 

FI Fraction Ingested 
EF Exposure Frequency 
ED Exposure Duration 

BW Body Weight 
AT-C Averaging Time (Cancer) 
AT-N Averaging Time (Non-Cancer) 

cs Chemical-concentration in soil 

CF3 Conversion Factor 3 
SA Skin Surface Available for Contact 

SSAF Soil to Skin Adherence Factor 

DABS Absorption Factor 
EF Exposure Frequency 

ED Exposure Duration 
BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

N lotes: 
(1) - Professional judgement. 
(1) - Assume hands, forearms, and head are exposed 

sources: 

Units 

mgncg 
mslday 
kslmg 

unttless 
days&ear 

years 

kg 
days 
days 

mg/kg 
Ww 

Cm2 

unitless 
days/year 

years 

kg 
days 
days 

RME 
Value 

kx or 95% UCL 
480 

1 .OE-O6 
1 

21 
1 

70 
25,550 

365 
dax or 95% UCL 

1 .OE-O6 
4100 

0.5 
:hemical Spectfic 

21 
1 

70 
25,550 

365 

(EPA, 1992). 

RME 

Reference 
EPA IV, 1995 

EPA, 1993 
-_ 

EPA, 1993 

(1) 
(1) 

EPA, 1993 
EPA, 1989 
EPA, 1989 

EPA IV, 1995 
__ 
(2) 

EPA, 1997 
EPA IV, 1995 

(1) 
(1) 

EPA, 1993 
EPA, 1989 
EPA, 1989 

CT 
Value 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

CT 
Rationale/ 
Reference 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

Intake Equation/ 
Model Name 

ntake (ma/kglday) = 

CsxIRSxCF3xFtxEFxED 

BWxAT 

Derrnally Absorbed Dose (mg&$day) = 
:sxCF3xSAxSSAFxDABSxEFxED 

BWxAT 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. OERR. EPA&lO/i-89/002. 
EPA, 1992: Dermal Exposure Assessment: Principles and’ Applications. 
EPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 
EPA, 1997: Exposure Factors Handbook, EPA/600/P-95/002Fa. 



TABLE 4.4. 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Site 12 -Jericho Island 

Exposure Route Parameter Parameter Definition Units RME RME CT CT lntake Equation/ 
Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 
Ingestion cw Chemical Concentration in Water USn Max or 95% UCL EPA IV, 1995 NA NA tntake (mg&$day) = 

CR Contact Rate Lihour 0.01 EPA, 1995 NA NA CW x CR x CF x ET x EF x ED 
CF Conversion factor ug/mg 0.001 _- NA NA 
ET Exposure Time hours/event 8 (1) NA NA E3W x AT 

EF Exposure Frequency events/year 21 EPA, 1995 NA NA IQ:. 

ED Exposure Duratlon years 1 (1) .NA NA 
BW Body Weight kg 70 EPA, 1993 NA NA 

AT-C Averaging Time (Cancer) days 25550 EPA, 1989 NA NA 
AT-N Averaging Time (Non-Cancer) days 365 EPA, 1989 NA NA 

Dermal DAevent Absorbed dose per event mgIcm2-event Calculated EPA, f 998 NA NA Dermally Absorbed Dose (mg/kg/day) 
SA Skin Surface Available for Contact .cm2 2490 (1) NA NA DAeventxEVxEFxEDxSA 
EV Event Frequency events/day 1 (1) NA NA = 
ET Exposure Time hours/event 8 EPA, 1989 NA 

BWxAT 
NA 

EF Exposure Frequency days/year 21 EPA, 1995 NA NA 
ED Exposure Duration years 1 (1) NA NA See text for calculation of DAevent. 
BW Body Weight kg 70 EPA, 1993 NA NA 

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 NA NA 
AT-N Averaging Time (Non-Cancer) days 385 EPA, 1989 NA NA 

otes: 
(1) - Professional judgement. 
Sources: 
EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. OERR. EPA/540/i-891002. 
EPA, 1993: Superfund Standard Default Exposure Factors for the CentralTendency and Reasonable Maximum Exposure.. 
EPA Region 4, 1995: Supplement Guidance to RAGS: Region 4 Bulletins. Exposure Assessment Human Health Risk Assessment Bulletin No. 3. 
EPA, 1998: Risk Assessment Guidance for Superfund, Supplemental Guidance, Dennal Risk Assessment, Interim Guidance. 



TABLE 4.5 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Exposure Medium: Sediment Waste 
Site 12 - Jericho Island 

Receptor Population: Construction Workers 

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equatiod 

Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 

Ingestion cs Chemical concentration in soil ms/ka Max or 95% UCL EPA IV, 1995 NA NA Intake (mglkglday) = 

IRS Ingestion Rate ma/day 480 EPA, 1993 NA NA 
CsxIRSxCF3xFlxEFxED 

CF3 Conversion Factor 3 Ww 1 .OE-O6 __ NA NA 
BWxAT 

FI Fraction Ingested unitless 1 EPA, 1993 NA NA 

EF Exposure Frequency days/year 21 (1) NA NA 

ED Exposure Duration years 1 (1) NA NA 

BW Body Weight kg 70 EPA, 1993 NA NA 

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 NA NA . 

AT-N Averaging Time (Non-Cancer) 

Dermal cs Chemical concentration in soil Max or 95% UCL EPA IV, 1995 NA NA Dermally Absorbed Dose (mg/kg/day) = 

CF3 Conversion Factor 3 kslms I .OE-O8 -- NA NA CsxCF3xSAxSSAFxDABSxEFxED 

SA Skin Surface Available for Contact Clll2 4100 (2) NA NA BWxAT 
SSAF Soil to Skin Adherence Factor mg/cm2/event 0.5 EPA, 1997 NA NA 

DABS Absorption Factor unitless Chemical Specific EPA IV, 1995 NA NA 

EF Exposure Frequency days&ear 21 (1) NA NA 

ED Exposure Duration years 1 ($1 NA NA 

BW Body Weight kg 70 EPA, 1993 NA NA 

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 NA NA 

AT-N Averaging Time (Non-Cancer) days 365 EPA, 1989 NA NA 

Notes: 
(I) - Professional judgement. 
(1) - Assume hands, forearms, and head are exposed (EPA, 1992). 
Sources: 
EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. OERR. EPA/540/i-89/002. 
EPA, 1992: Dermal Exposure Assessment: Principles and Applications. 
EPA, 1993: Superfund Standard Defautt Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 
EPA, 1997: Exposure Factors Handbook, EPA1800/P-95/002Fa. 



TABLE 4.6 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Scenario Timeframe: Current/Future 

Exposure Point: Site 12 -Jericho Island 
Receptor Population: Trespassers I 

xposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 

Code Value Rationale/ Value Rationale/ Model Name 
Reference Reference 

Ingestion cs Chemical concentration in soil mcdb Max or 95% UCL EPA IV, 1995 NA NA Intake (mgIkg/day) = 
IRS Ingestion Rate mg/dw 100 EPA IV. 1995 NA NA 
CF3 Conversion Factor 3 Wmg 1 .OE-O6 NA NA 

CsxIRSxCF3xFlxEFxED _- 

FI Fraction Ingested untless 1 EPA IV, 1995 NA NA BWxAT 

EF Exposure Frequency days/year 45 (1) NA NA 
ED Exposure Duration years 10 (1) NA NA 
BW Body Weight kg 45 EPA, 1997 NA NA 

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 NA NA 
AT-N Averaging Time (Non-Cancer) days 3850 EPA, 1989 NA NA 

Dermal cs Chemical concentration in soil msncg Max or 95% UCL EPA IV, 1995 NA NA Dermally Absorbed Dose (mg/kg/day) = 
CF3 Conversion Factor 3 Wmg 1 .OE-66 -_ NA NA Csx#3xSAxSSAFxDABSxEFxED 
SA Skin Surface Available for Contact Cm2 3820 (2) NA NA BWxAT 

SSAF Soil to Skin Adherence Factor mglcm2Ievent 0.2 EPA, 1997 NA NA 
DABS Absorption Factor unitless Chemical Specific EPA IV, 1995 NA NA 

EF Exposure Frequency days/year 45 (1) NA NA 
ED Exposure Duration years 10 (1) NA NA 
BW Body Weight kg 45 EPA, 1997 NA NA 

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 NA NA 
AT-N Averaging Time (Non-Cancer) days 3650 EPA, 1989 NA NA 

Notes: 
(1) - Professional judgement -assumes an adolescent ages 7 to 16 visits the site approximately 1 day a week. 
(2) - Assume 25 percent of total body surface area available for contact. 
Sources: 
EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. OERR. EPA/540/i-89/002. 
EPA Region IV. 1995: Supplement Guidance to RAGS: Region 4 Bulletins. Exposure Assessment Human Health Risk Assessment Bulletin No. 3. 
EPA, 1997:‘Exposure Factors Handbook, EPA!600@95/002Fa. 



M 

TABLE 4.7 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Scenario Timeframe: Current/Future 

Site 12 - Jericho Island 

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 

Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 

Ingestion cs Chemical concentration in soil w&7 Max or 95% UCL EPA IV, 1995 NA NA Intake (mg/kg/day) = 

IRS ingestion Rate mg/day 100 EPA IV. 1995 NA NA 

NA NA 
CsxIRSxCF3xflxEFxED 

CF3 Conversion Factor 3 Ww 1 .OE-O6 __ 

Fl Fraction Ingested unitless 1 EPA, 1993 NA NA BWxAT 

EF Expssure Frequency days/year 45 (1) NA NA 

ED Exposure Duration years IO (1) NA NA 

BW Body Weight kg 45 EPA, 1997 NA NA 

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 NA NA 

AT-N Averaging Time (Non-Cancer) days 3650 EPA, 1989 NA NA 

Demral cs Chemical concentration in sdff mc2.b Max or 95% UCL EPA IV, 1995 NA NA Dermally Absorbed Dose (mg&g/day) = 

CF3 Conversion Factor 3 kslms 1 .OE-O6 __ NA NA Gsxff3xSAxSSAFxDABSxEFxED 
SA Skin Surface Available for Contact Cm2 3620 (2) NA NA BWxAT 

SSAF Soil to Skin Adherence Factor mg/cm2/event 0.2 EPA, 1998 NA NA 

DABS Absorption Factor unftless Chemical Specific EPA IV, 1995 NA NA 

EF Exposure Frequency days&ear 45 (1) NA NA 

ED Exposure Duration years 10 (1) NA NA 

BW Body Weight kg 45 EPA, 1997 NA NA 

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 NA NA 

AT-N Averaging Time (Non-Cancer) days 3650 EPA, 1989 NA NA 

lotes: 
(1) - Professional judgement - assumes an adolescent ages 7 to 16 visits the site approximately 1 day a week. 
(2) -Assume 25 percent of total body surface area available for contact. 
Sources: 
EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. OERR. EPA/540/i -89/002. 
EPA Region IV, 1995: Supplement Guidance to RAGS: Region 4 Bulletins. Exposure Assessment Human Health Risk Assessment Bulletin No. 3. 
EPA, 1997: Exposure Factors Handbook, EPA1600/P-95/602Fa. 



TABLE 4.8 . 
VALUES USED FOR DAILY INTAKE CALCULATIONS 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Scenario Timeframe: Current/Future 

Receptor Population: Trespassers 

‘arameter 
ode 

Parameter Definition Units 

Ingestion 
I 

cw Chemical Concentration in Water WN- 
L/hour 

u@-w 
hours/event 
events/year 

years 

kg 

RME 
Rationale/ 
Reference 

EPA IV, 1995 
EPA IV, 1995 CR Contact Rate 

CF Conversion factor 
ET Exposure Tfme 

EF Exposure Frequency 
ED Exposure Duration 
BW f3ody Weight 

AT-C Averaging Time (Cancer) 
AT-N Averaging Time (Non-Cancer) 

Dermal DAevent Absorbed dose per event 
SA Skin Surface Available for Contact 

EV Event Frequency 

ET Exposure Time 
EF Exposure Frequency 

ED Exposure Duration 
BW Body Weight 

AT-C Averaging Time (Cancer) 
AT-N Averaging Time (Non-Cancer) 

lotes: 
(1) - Professional judgement - assumes an adolescent ages 7 to 16 visits the site approximately 1 day a week. 
(2) - Assume 25 percent of total body surface area available for contact. 
sources: 
EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. OERR. EPA/540/i-891002. 

Max or 95% UC1 
0.01 
0.001 
2.6 
45 
10 

45 
25,550 

3650 
Calculated 

3620 

1 
2.6 
45 
10 
45 

25,550 
3650 

-_ 

days 
days 

mg/cm2-event 
Clll2 

eventslday 
hours/event 
days/year 

years 

kg 
days 
days 

EPA IV, 1995 

(1) 
(1) 

EPA, 1997 
EPA, 1989 
EPA. 1989 
EPA, 1998 

(2) 
(1) 

EPA IV, 1995 

(1) 
(1) 

EPA. 1997 
EPA, 1989 
EPA, 1989 

RME 
Value . 

CT 
Value 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

CT 
Rationale/ 
Reference 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

Intake Equation/ 
Model Name 

Intake (mg/kZJday) = 

CW x CR x CF x ET x EF x ED 

BW x AT 

Dermally Absorbed Dose (mgikg/day) 

DAevent j, EV x EF x ED x SA 
= 

BWxAT 

iee text for calculation of DAevent. 

EPA Region IV, 1995: Supplement Guidance to RAGS: Region 4 Bulletins. Exposure Assessment Human Health Risk Assessment Bulletin No. 3. 
EPA, 1997: Exposure Factors Handbook, EPA/600/P-95/002Fa. 
EPA, 1998: Risk Assessment Guidance.for Superfund, Supplemental Guidance, Dermal Risk Assessment, Interim Guidance. 
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a 

Scenario Timeframe: Current/Future 

Exposure Point: Site 12 -Jericho Island 
Receptor Population: Recreational Users 

Exposure Route 

Ingestion 

Dermal 

TABLE 4.10, 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Receptor Age: Adolescents 

Parameter 
iode 

Parameter Definition Units 

cs Chemical concentration in soil wW 
IRS Ingestion Rate mg/daY 
CF3 Conversion Factor 3 W-w 
FI Fraction Ingested unitless 
EF Exposure Frequency days/year 
ED Exposure Duration years 
BW Body Weight kg 

AT-C Averaging Time (Cancer) days 
AT-N Averaging Time (Non-Cancer) days 
cs Chemical concentration in soil mg/kg 
CF3 Conversion Factor 3 kg/mg 
SA Skin Surface Available for Contact Cm2 

SSAF Soil to Skin Adherence Factor mg/cm2/event 
DABS Absorption Factor unitless 

EF Exposure Frequency days&ear 
ED Exposure Duration years 
BW Body Weight kg 

AT-C Averaging Time (Cancer) days 
AT-N Averaging Time (Non-Cancer) days 

RME 

Value 

wax or 95% UCL 
100 

1 .OE-06 
1 

45 
10 

45 

25,550 
3650 

blax or 95% UCL 
1 .OE-o6 

3620 
0.2 

:hemical Specific 
45 
10 

45 
25,550 

3650 

RME 
Rationale/ 
Reference 

EPA IV, 1995 
EPA IV, 1995 

-_ 

EPA IV, 1995 

(1) 
(1) 

EPA, 1997 
EPA, 1989 
EPA, 1989 

EPA IV, 1995 
_- 

(2) 
EPA, 1997 

EPA IV, 1995 

(1) 
(1) 

EPA, 1997 
EPA, 1989 
EPA, 1989 

CT 

Value 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

(1) - Professional judgement - assumes an adolescent ages 7 to 16 visits the site approximately 1 day a week. 
(2) - Assume 25 percent of total body surface area available for contact. 
Sources: 
EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. OERR. EPAf546/1-89/002. 
EPA Region IV, 1995: Supplement Guidance to RAGS: Region 4 Bulletins. Exposure Assessment Human Health Risk Assessment Bulletin No. 3. 
EPA, 1997: Exposure Factors Handbook, EPA/600/P-95/002Fa. 

CT 
Rationale/ 
Reference 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

Intake Equation/ 
Model Name 

Intake @g/kg/day) = 

CsxIRSxCf=3xFlxEFxED 

BWxAT 

Dentally Absorbed Dose (mgikg/day) = 
CsxCF3xSAxSSAFxDABSxEFxED . 

BWxAT 



TABLE 4.11 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
MCRD PARRIS ISLAND. SOUTH CAROLINA 

Scenario Timeframe: Current/Future 
Medium: Sediment 

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 

Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 

Ingestion cs Chemical concentration in soil msncg Max or 95% UCL EPA IV, 1995 NA NA Intake (mg/kg/day) = 

IRS Ingestion Rate . mg/day 100 EPA IV. 1995 NA NA 
CsxIRSxCF3xFlxEFxED 

CF3 Conversion Factor 3 kglw 1 .OE-O6 -- NA NA 

FI Fraction Ingested unitless 1 EPA, 1993 NA NA BWxAT 

EF Exposure Fraquency days/year 45 (1) NA NA 

ED Exposure &ration years 10 (1) NA NA 

BW Body Wefght kg 45 EPA, 1997 NA NA . 

AT-C Averaging Time (Cancer) days 25550 EPA, 1989 NA NA 

AT-N Averaging Time (Non-Cancer) days 3650 EPA, 1989 NA NA 

Dermal cs Chemical concentration in soil mglkg Max or 95% UCL EPA IV, 1995 NA NA Dermally Absorbed Dose (mg/kg/day) = 

CF3 Conversion Factor 3 k&w l.OE-06 -- NA NA CsxCF3xSAxSSAFxDABSxEFxED 

SA Skin Surface Available for Contact WI2 3820 (2) NA NA BWxAT 
SSAF Soil to Skin Adherence Factor mg/cnQ/event 0.2 EPA, 1998 NA NA 

DABS Absorption Factor unitless See Text EPA IV, 1995 NA NA 

EF Exposure Frequency days/year 45 (1) NA NA 

ED Exposure Duration years 10 (1) NA NA 

SW Body Weight kg 45 EPA, 1997 NA NA 

. AT-C Averaging Time (Cancer) days 25550 EPA, 1989 NA NA 

AT-N Averaging Time (Non-Cancer) days 3656 EPA, 1969 NA NA 

otes: 
(1) - Professional judgamsnt - assumes an adolescent ages 7 to 16 visits the site approximately 1 day a week. 
(2) - Assume 25 percent of total body surface area available for contact. 
Sources: 
EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. OERR. EPAJ540/1-89/002. 
EPA Region IV, 1995: Supplement Guidance to RAGS: Region 4 Bulletins. Exposure Assessment Human Health Risk Assessment Bulletin No. 3. 
EPA, 1997: Exposure Factors Handbook, EPA/6OO/P~95/062Fa. 



TABLE 4.12 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Scenario Timeframe: Current/Future 

Exposure Point: Site 12 -Jericho Island 
Receptor Population: Recreational Users 

Notes: 
(1) - Professional judgement - assumes an adolescent ages 7 to 16 visits the site approximately 1 day a week. 
(2) - Assume 25 percent of total body surface area available for contact. 
Sources: 
EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. OERR. EPA/540/i -891002. 
EPA Region IV, 1995: Supplement Guidance to RAGS: Region 4 l3ulletins. Exposure Assessment Human Health Risk Assessment Bulletin No. 3. 
EPA, 1997:.Exposure Factors Handbook, EPA/B00@95/002Fa. 
EPA, 1998: Risk Assessment Guidance for Superfund, Supplemental Guidance, Dermal Risk Assessment, Interim Guidance. 

r Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation 

Code Value Rationale/ Value Rationale/ Model Name 
Reference Reference 

Ingestion cw Chemical Concentration in Water w Max or 95% UCL EPA IV, 1995 NA NA Intake (mg.ikgIday) = 

CR Contact Rate L/hour 0.01 EPA IV, 1995 NA NA CW x CR x CF x ET x EF x ED 
CF Conversion factor us/ma 0.001 __ NA NA 

ET Exposure Time hours/event 2.6 EPA IV. 1995 NA NA BW x AT 

EF Exposure Frequency events/year 45 (1) NA NA 

ED Exposure Duration years 10 (1) NA NA .I 

BW Body Weight kg 45 EPA, 1997 NA NA 

AT-C Averaging Time (Cancer) days 25,556 EPA, 1989 NA NA 

AT-N Averaging Time (Non-Cancer) days 3650 EPA, 1989 NA NA 

Decal DAevent Absorbed dose per event mg/cm2-event Calculated EPA, 1998 NA NA Dermally Absorbed Dose (mglkglday) 

SA Skin Surface Available for Contact Cm2 3820 (2) NA NA DAeventxEVxEFxEDxSA 
EV Event Frequency events/day 1 (1) NA NA = 

BWxAT 
ET Exposure Time hours/event 2.6 EPA IV, 1995 NA NA 

EF Exposure Frequency days/year 45 (1) NA NA 

ED Exposure Duration years IO (1) NA NA See text for calculation of DAevent. 

BW Body Weight kg 45 EPA, 1997 NA NA 

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 NA NA 

AT-N Averaging Time (Non-Cancer) days 3650 EPA, 1989 NA NA 

, 



TABLE 4.13 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
’ MCRD PARRIS ISLAND, SOUTH CAROLINA 

Scenario Timeframe: Current/Future 

Exposure Medium: Sediment Waste 
Exposure Point: Site 12 -Jericho Island 
Receptor Population: Recreational Users 

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation! 

Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 

Ingestion cs Chemical concentration in soil msntg Max or 95% UCL EPA IV, 1995 NA NA Intake (mg&g/day) = 

IR-S Ingestion Rate mg/dv 100 EPA IV, 1995 NA NA 
CsxIRSxCF3xFlxEFxED 

CF3 Conversion Factor 3 Ww 1 .OE-O6 _- NA NA ’ 
FI Fraction Ingested unitless 1 EPA, 1993 NA NA BWxAT 

EF Exposure Frequency days&ear 45 (1) NA NA 

ED Exposure Duration years IO (1) NA NA 

BW Body Weight kg 45 EPA, 1997 NA NA 

AT-C Averaging Time (Cancer) days 25550 EPA, 1989 NA NA 

AT-N Averaging Time (Non-Cancer) days 3650 EPA, 1989 NA NA 

Dermal CS Chemical concentration in soil w&7 Max or 95% UCL EPA IV, 1995 NA NA Dermally Absorbed Dose (mg/kg/day) = 

CF3 Conversion Factor 3 Ww 1 .OE-O6 -- NA NA CsxCF3xSAxSSAFxDABSxEFxED 

SA Skin Surface Available for Contact Cm2 3820 (2) NA NA BWxAT 
SSAF Soil to Skin Adherence Factor mg/cm2/event 0.2 EPA, 1998 NA NA 

DABS Absorption Factor unftless See Text EPA IV, 1995 NA NA 

EF Exposure Frequency days/year 45 (1) NA NA 

ED Exposure Duration years 10 (1) NA NA 

BW Body Weight kg 45 EPA, 1997 NA NA 

AT-C Averaging Time (Cancer) days 25550 EPA, 1989 NA NA 

AT-N Averaging Time (Non-Cancer) days 3650 EPA, 1989 NA NA 

Notes: 
(1) - Professfonal judgement - assumes an adolescent ages 7 to 16 visits the site approximately 1 day a week. 
(2) - Assume 25 percent of total body surface area available for contact. 
Sources: 
EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. OERR. EPA/540/i-89/002. 
EPA Region IV, 1995: Supplement Guidance to RAGS: Region 4 Bulletins. Exposure Assessment Human Health Risk Assessment Bulletin No. 3. 
EPA, 1997: Exposure Factors Handbook, EPA/600/P-95/002Fa. 



TABLE 4.14 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Scenario Timeframe: Current/Future 

Site 12 -Jericho Island 

Receptor Population: Recreational Users 
Receptor Age: Adults 

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 
Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 
Ingestion cs Chemical concentration in soil mgncg Max or 95% UCL EPA IV, 1995 NA NA Intake (mgnCg/day) = 

IRS lngestlon Rate mg/day 100 EPA IV, 1995 NA NA 
CF3 Conversion Factor 3 kg/mg 1 .OE-O6 -- NA NA 

CS~IRS~C~=~~F~~EF~ED 

FI Fraction Ingested unitless , 1 EPA IV, 1995 NA NA BWxAT 

EF Exposure Frequency days&ear 45 (1) NA NA 
ED Exposure Duration years 6 (1) NA NA 
BW Body Weight kg . 70 EPA, 1997 NA NA 

AT-C Averaging Time (Cancer) days 25550 EPA, 1989 NA NA 
AT-N Averaging Time (Non-Cancer) days 2190 EPA, 1969 NA NA 

Dermal cs Chemical concentration in soil w&-d Max or 95% UCL EPA IV, 1995 NA NA Dermally Absorbed Dose (mg/kg!day) P 
CF3 Conversion Factor 3 kslma 1 .OE-O6 __ NA NA CSxCF3xSAxSSAFxDABSxEFxED 
SA Skin Surface Available for Contact Cm2 5700 (2) NA NA BWxAT 

SSAF Soil to Skin Adherence Factor mg/cm2/event 0.2 EPA. 1997 NA NA 
DABS Absorption Factor unitless Chemical Specific EPA IV, 1995 NA NA 

EF Exposure Frequency days/year 45 (1) NA NA 
ED Exposure Duration years 6 (1) NA NA 
BW Body Weight kg 70 EPA, 1997 NA NA 

AT-C Averaging Time (Cancer) days 25550 EPA, 1969 NA NA 
AT-N Averaging Time (Non-Cancer) days 2190 EPA, 1989 NA NA 

m+.3r. 

(1) - Professional judgement - assumes an individual visits the site approximately 1 day a week. 
(2) - Assume 25 percent of total body surface area available for contact. 
Sources: 
EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. OERR. EPA/540/i-89/002. 
EPA Region IV. 1995: Supplement Guidance to RAGS: Region 4 Bulletins. Exposure Assessment Human Health Risk Assessment Bulletin No. 3. 
EPA, lQQ7: Exposure Factors Handbook, EPA&OO/P-95/002Fa. 



TABLE 4. t 5 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Site 12 - Jericho Island 

Parameter 
tie 

Parameter Definition Exposure Route 

Ingestion 

Dermal 

I 
cs 1 Chemical concentration in soil 

IRS 
CF3 
FI 
EF 
ED 
BW 

AT-C 

Ingestton Rate 
Conversion Factor 3 
Fraction Ingested 
Exposure Frequency 
Exposure Duration 
Body Weight 
Averaging Time (Cancer) 

AT-N 1 Averaging Time (Non-Cancer) 
CS (Chemical concentration in soil 

CF3 
SA 

SSAF 
DABS 

EF 
ED 
BW 

AT-C 
AT-N 

Conversion Factor 3 
Skin Surface Available for Contact 
Sol1 to Skin Adherence Factor 
Absorption Factor 
Exposure Frequency 
Exposure Duratlon 
Body Weight 
Averaging Time (Cancer) 
Averaging Time (Non-Cancer) 

Units 

m9M Max or 95% UCL 

mg/day 100 

Wmg 1 .OE-O6 

unltless 1 
days/year 45 

years 6 

kg 70 
days 25550 

days 2190 

msncs Max or 95% UC1 

Ww 1 .OE-O6 
Cm2 5700 

mg/cm2/event 0.2 
unltless Chemiml Specific 

days/year 45 
years 8 

kg 70 

days 25560 

days 2190 

lotes;: 
(1) - Professional judgernent - assumes an individual visits the site approximately 1 day a week. 
(2) - Assume 25 percent of total body surface area available for contact. 
Sources: 
EPA. 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. OERR. EPA1540/1-89/002. 
EPA Region IV. 1995: Supplement Guidance to RAGS: Region 4 Bulletins. Exposure Assessment Human Health Risk Assessment Bulletin No. 3. 
EPA, 1997: Exposure Factors Handbook, EPiV6OOp-95/002Fa. 

RME RME 
Value Rationale/ 

Reference 
EPA IV, 1995 
EPA IV, 1995 

EPA IV, 1995 

(1) 
(1) 

EPA, 1997 
EPA, 1989 
EPA, 1989 1 

EPA IV, 1995 1 
__ 
(2) 

EPA, 1997 
EPA IV, 1995 

(1) 
(1) 

EPA, 1997 
EPA, 1989 
EPA, 1989 

I ., 

CT 
Value 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 
CT 

Rationale/ 
Reference 

NA 

Intake Equation/ 
Model Name 

tntake (mgncglday) = 

TxEFxED 
NA 
NA 

CsxIRSxCF3xF 

NA BWxAT 

NA 
NA 
NA 

1 Demrally Absorbed Dose (mg&/day) = 

NA I 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

I CsxCF3xSAxSSAFxDABSxEFxED 

BWxAT 

NA I 

. 

: ‘j 1 
3’ 



TABLE 4.16 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

MCRD PARRIS ISLAND. SOUTH CAROLINA 

Scenario Timeframe: Current/Future 

Exposure Point: Site 12 -Jericho Island 
Receptor Population: Recreational Users 

Exposure Route 

Ingestion 

‘arameter 
ode 

Parameter Definition Units RME 
Value 

cw Chemical Concentration in Water WY- blax or 95% UCL 

CR Contact Rate Lihour 0.01 

CF Conversion factor ug/mg O.QQl 

ET Exposure Time hourslevent 2.8 

EF Exposure Frequency events/year 45 

ED Exposure Duration years 6 

BW Body Weight kti 70 

AT-C Averaging Ttme (Cancer) days 25660 

AT-N Averaging Time (Non-Cancer) days 2198 

DAevent Absorbed dose per event mglcm2-event Calculated 

SA Skin Surface Available for Contact cm2 5700 

EV Event Frequency events/day 1 

ET Exposure Tlme hours/event 2.6 

EF Exposure Frequency days/year 45 

ED Exposure Duration years 6 

BW Body Weight kg 70 

AT-C Averaging Time (Cancer) days 25550 

AT-N Averaging Time (Non-Cancer) days 2190 

Notes: 

‘RME 
Rationale/ 
Reference 

EPA IV, 1995 
EPA IV. 1995 

__ 

EPA IV, 1995 

(1) 
(1) 

EPA, 1997 
EPA, 1989 
EPA, IQ89 
EPA, 1998 

(2) 
(1) 

EPA, 1988 

(1) 
(1) 

EPA, 1997 
EPA, 1989 
EPA, 1989 

CT 
Value 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

(1) - Professional judgement - assumes an individual visits the site approximately 1 day a week 
(2) - Assume 25 percent of total body surface area available for contact. 
Sources: 
EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. OERR. EPA/54011 -89/002. 

CT 
Rationale/ 
Reference 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

Intake Equation/ 
Model Name 

Intake (mgIkg/day) = 

CW x CR x CF x ET x EF x ED 

BW x AT 

Demrally Absorbed Dose (mg/l@day) 

DAevent x EV x EF x ED x SA 
= 

BWxAT 

see text for calculation of DAevent 



TABLE 4.17 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Exposure Route 

Ingestion 

Demlal 

Scenario Tlmeframe: Current/Future 
Medium: Sediment 
Exposure Medium: Sediment Waste 
Exposure Point: Site 12 -Jericho Island 
Receptor Population: Recreational Users 
Receptor Age: Adults j 

Parameter 
Me 

Parameter Definition 

I 
CS (Chemical concentration in soil 
IRS Ingestion Rate 
CF3 Conversion Factor 3 

FI Fraction Ingested 
EF Exposure Frequency 

.ED Exposure Duration 
BW Body Weight 

AT-C Averaging Time (Cancer) 
AT-N 1 Averaging Time (Non-Cancer) 
cs 1 Chemical concentration in soil 
CF3 
SA 

SSAF 
DABS 

EF 
ED 
BW 

AT-C 
AT-N 

Conversion Factor 3 
Skin Surface Avaliable for Contact 
Soil to Skin Adherence Factor 
Absorption Factor 
Exposure Frequency 
Exposure Duration 
Body Weight 
Averaging Time (Cancer) 
Averaging Time (Non-Cancer) 

Units 

wh 
Wday 
Wfw 

unitless 
days/year 

years 

kg 
dars 
days 

wWt 
kg/w! 

Cm2 

unitless 
days/year 

years 

kg 
days 
days 

RME 
Value 

dax or 95% UCL 
100 

1 .OE-O6 
1 

45 
6 

70 
25550 
2190 

&ax or 95% UCL 
1 .OE-O6 

5700 

0.2 
Zhemical Specific 

45 
6 

70 
25550 
2190 

RME 
Rationale/ 
Reference 

EPA IV, 1995 
EPA IV, 1995 

__ 

EPA IV, 1995 

(1) 
(1) 

EPA, 1997 
EPA, 1989 
EPA, 1989 

EPA IV, 1995 
__ 

(2) 
EPA, 1997 

EPA IV. 1995 

(1) 
(1) 

EPA, 1997 

EPA, 1989 
EPA, 1989 

CT 
Value 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

(1) - Professional judgement - assumes an individual visits the site approximately 1 day a week. 
(2) - Assume 25 percent of total body surface area available for contact. 
Sources: 
EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. OERR. EPA1540/1-89/002. 
EPA Region IV, 1995: Supplement Guidance to RAGS: Reglon 4 Bulletins. Exposure Assessment Human Health Risk Assessment Bulletin No. 3. 
EPA, 1997: Exposure Factors Handbook, EPA1600m-95/002Fa. 

CT 
Rationale/ 
Reference 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

Intake Equationl 
Model Name 

Intake (-g/day) = 

CsxIRSxCF3xFlxEFxED 

BWxAT 

Dermally Absorbed Dose (mgAcg/day) = 
CsxCF3xSAxSSAFxDABSxEFxED 

BWxAT 



TABLE 4.18 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
INDIAN HEAD, MARYLAND 

Site 12 - Jericho Island 
Receptor Population: Child Residents 

Exposure Route Parameter Definition 

Ingestion cs 
IRS 
CF3 
FI 
EF 
ED 
BW 

Chemical concentration in soil 
Ingestion Rate 
Conversion Factor 3 
Fraction Ingested 
Exposure Frequency 
Exposure Duration 

Body Wetght 

Notes: 

AT-C 
AT-N 
cs 

CF3 
SA 

SSAF 
DABS 

EF 
ED 
BW 

AT-C 
AT-N 

Averaging Time (Cancer) 
Averaging Time (Non-Cancer) 
Chemical concentration in soil 
Conversion Factor 3 
Skin Surface Available for Contact 
Soil to Skin Adherence Factor 
Absorption Factor 
Exposure Frequency 
Exposure Duration 
Body Weight 
Averaglng Time (Cancer) 
Averaging Time (Non-Cancer) 

Units 

mgncg 
mg/daY 
kg/w 

unitless 
days/year 

years 

kg 
days 
days 

w&t 
kslms 

Clll2 

mg/cm2/event 
unitless 

days/year 
years 

kg 
days 
days 

(1) - Assume 25 percent of total body surface area available for contact. 
Sources: 
EPA, 1989: Risk Assessment Guidance for Superfund. Vol I: Human Health Evaluation Manual, F ‘an 

RME 
Value 

Max or 95% UC1 
200 

1 .OE-O6 
1 

350 
6 

15 
25550’ 
2190 

Max or 95% UC1 
I.OE-66 

2000 

0.2 
Chemical Specific 

350 
6 

15 
25550 
2190 

RME 
Rationale/ 
Reference 

EPA IV, 1995 
EPA IV, 1995 

-_ 

EPA IV, 1995 
EPA, 1993 
EPA, 1993 
EPA, 1993 
EPA, 1989 
EPA, 1989 

EPA IV, 1995 
_- 

(1) 
EPA, 1997 

EPA IV, 1995 
EPA, 1993 
EPA, 1993 
EPA, 1993 
EPA, 1989 
EPA, 1989 

t A. OERR. EPA/540/i-89/002. 

CT 
Value 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

EPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 
EPA Region IV, 1995: Supplement Guidance to RAGS: Region 4 Bulletins. Exposure Assessment Human Health disk Assessment Bulletin No. 3. 
EPA: 1997: Exposure Factors Handbook, EPmOOiP-951002Fa. 

CT 
Ratkmale/ 

Reference 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

Intake Equationl 
Model Name 

Intake (mgA@day) = 

CsxIRSxCF3xflxEFxED 

BWxAT 

Dermalty Absorbed Dose (mg/kg/day) = 
;sxCF3xSAxSSAFxDABSxEFxED 

BWxAT 



TABLE 4.19 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

INDIAN HEAD, MARYLAND 

Scenario Timeframe: Future 
Medium: Groundwater 
Exposure Medium: Groundwater 
Exposure Point: Site 12 -Jericho island 
Receptor Population: Child Residents 
Receptor Age: Child 

Exposure Route Parameter Parameter Definition Units RME RME 
Code Value Rationale/ 

Reference 
lngestlon cw Chemical Concentration in Water mgn. See Text See Text 

IR ingestion Rate L/day 1 EPA, 1993 
EF Exposure Frequency days/year 350 EPA, 1993 
ED Exposure Duration years 6 EPA, 1993 
BW Body Weight kg 15 EPA, 1993 

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 
AT-N Averaging Time (Non-Cancer) days 2555 EPA, 1989 

Dermal DAevent Absorbed dose per event mg/&&event See Text See Text 
SA Skin Sutface Available for Contact Cm2 6600 EPA, 1992 
EV Event Frequency events/day 1 EPA, 1992 

ET Exposure Time hours/event 0.25 EPA, 1992 
EF Exposure Frequency days/year 350 EPA, 1993 
ED Exposure Duration years 6 EPA, 1993 
BW Body Weight kg 15 EPA, 1993 

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 
AT-N Averaging Time (Non-Cancer) days 2,555 EPA, 1989 

Sources: 
EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. OERR. EPA!540/1-89/002. 
EPA, 1992: Dermal Exposure Assessment: Principles and Applications. EPAI600/8-91/011B. 
EPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.. 

CT 
Value 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

CT 
Rationale/ 

Intake Equation/ 
Model Name 

Reference 
NA Intake (mgIkg/day) = 
NA CW x IR x EF x ED 
NA 
NA BW x AT 

NA 
NA 
NA 
NA Dermally Absorbed Dose (mg&g/day) 
NA DAeventxEVxEFxEDxSA 
NA = 
NA 

BWxAT 

NA 
NA See text,for calculation of DAevent. 
NA 
NA 
NA 



TABLE 4.20 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
INDIAN HEAD, MARYLAND 

Exposure Point: Site 12 -Jericho Island 
Receptor Population: ChiM Residents 

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equationl 

Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 

Ingestion cs Chemical concentratiin in soil m9M Max or 95% UCL EPA IV. 1995 NA NA Intake (mg!kg/day) = 

IRS Ingestion Rate mg/day 200 EPA IV, 1995 NA NA 

CF3 Conversion Factor 3 kg/mg 1 .OE-O6 -- NA NA 
CsxIRSxCF3xflxEFxED 

FI Fraction Ingested unftless 1 EPA IV, 1995 NA NA BWxAT 

EF Exposure Frequency days/year. 45 EPA, 1993 NA NA 

ED Exposure Duration years 6 EPA, 1993 NA NA 
d 

SW Body Welght kg . 15 EPA, 1993 NA NA 

AT-C Averaging Time (Cancer) days 25550 EPA, 1989 NA NA -$;F 
AT-N Averaging Time (Non-Cancer) days 2190 EPA, 1989 NA NA _ .b. 

Dermal cs Chemical concentration in soil w&l Max or 95% UCL EPA IV, 1995 NA NA Dermally Absorbed Dose (mg/kg.Iday) = 

CF3 Conversion Factor 3 kslms 1 .OE-O6 -w NA NA Csxff3xSAxSSAFxDABSxEFxED 

SA Skin Surface Available for Contact cm2 2000 (1) NA NA BWxAT 
SSAF Soil to Skin Adherence Factor mg/crrQ/event 0.2 EPA, 1997 NA NA 

DABS Absorption Factor unitless Chemical Specific EPA IV, 1995 NA NA 

EF Exposure Frequency days/year 4.5 (2) NA NA 

ED Exposure Duration years 8 EPA, 1993 NA NA 

BW Body Weight kg 15 EPA, 1993 NA NA 

AT-C Averaging Time (Cancer) days 25550 EPA, 1989 NA NA 

AT-N Averaging Time (Non-Cancer) days 2190 EPA, 1989 NA NA 

Notes: 
(1) - Assume 25 percent of total body surface area available for contact. 
(2) - Professional judgement - assumes an Individual visits the site approximately 1 day a week. 
Sources: 
EPA, 1989: Risk Assessment Guidance for Superfund. Voi 1: Human Health Evaluatlon Manual, Part A. OERR. EPA4540/1-89/002. 
EPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 
EPA Region IV. 1995: Supplement GuMance to RAGS: Region 4 Bulletins. Exposure Assessment Human Health Risk Assessment Bulletin No. 3. 
EPA, 1997: Exposure Factors Handbook, EPA/600/P-95/002Fa. 



TABLE 4.21 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Scenario Timeframe: Future I 

Dermal 

Parameter 
Zode 

Parameter Definition 

I 
CW IChemical Concentration in Water 
CR Contact Rate 
CF Conversion factor 
ET Exposure Time 
EF Exposure Frequency 
ED Exposure Duration 
BW Body Weight 

AT-C Averaging Time (Cancer) 
AT-N Averaging Time (Non-Cancer) 

DAevent Absorbed dose per event 
SA Skin Surface Available for Contact 
EV Event Frequency 
ET Exposure Time 
EF Exposure Frequency 
ED Exposure Duration 
BW Body Weight 

AT-C Averaging Time (Cancer) 
AT-N Averaging Time (Non-Cancer) 

Units 

UN- 
L/hour 

ug/m9 

events/year 
years 

kg 
days 
days 

mg/cm2event 
WI2 

events/day 
hours/event 
days/year 

years 

kg 
days 
days 

RME 
Value 

Wax or 95% UC1 
0.01 , 
0.001 

2.6 
45 
6 

15 
25.550 

2196 
Calculated 

2000 

1 
2.8 
45 
6 

15 
25,550 

2199 

RME 
Ratkxtale/ 
Reference 

EPA IV, 1995 
EPA IV, 1995 

__ 

EPA IV, 1995 

(1) 
EPA, 1993 
‘EPA, 1993 
EPA, 1989 
EPA, 1989 
EPA, 1998 

(2) 
(1) 

EPA IV, 1995 

(1) 
EPA, 1993 
EPA, 1993 
EPA, 1989 
EPA, 1989 

CT 
Value 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

CT 

Reference 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

Intake Equation/ 
Model Name 

Intake (mgntglday) = 

CW x CR x CF x ET x EF x ED 

BW x AT 

Dermally Absorbed Dose (mg/kg/day) 

DAeventxEVxEFxEDxSA 
= 

BWxAT 

;ee text for calculation of DAevent. 

h lotes: 
(1) - Professional judgement - assumes an individual visits the site approximately 1 day a week. 
(2) - Assume 25 percent of total body surface area available for contact. 

sources: 
EPA, 1988: Superfund Exposure Assessment Manual. 
EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. OERR. EPA/549/i-89&02. 
EPA Region IV, 1995: Supplement Guidance to RAGS: Region 4 Bulletins. Exposure Assessment Human Health Risk Assessment Bulletin No. 3. 
EPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.. 
EPA, 1998: Risk Assessment Guidance for Superfund, Supplemental Guidance, Demral Risk Assessment, Interim Guidance. 

. 
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TABLE 4.23 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Site 12 - Jericho Island 
Receptor Population: Adult Residents 
Receptor Age: Adult I 

Exposure Route Parameter Parameter Definition Units RME RME CT 

Code Value Rationale/ Value 
Reference 

Ingestion cs Chemical concentration in soil w% Max or 95% UCL EPA IV, 1995 NA 

IR-S Ingestion Rate mg/day 100 EPA IV, 1995 NA 
1 .OE-O6 NA CF3 Conversion Factor 3 ka/mg -- 

FI Fraction Ingested unftless 1 EPA IV, 1995 NA 
EF Exposure Frequency days/year 350 EPA, 1993 NA 
ED Exposure Duration years 24 EPA, 1993 NA 
BW Body Weight kg 70 EPA, 1993 NA 

AT-C Averaging Time (Cancer) days 25550 EPA, 1989 NA 
AT-N Averaging Time (Non-Cancer) days 8760 EPA, 1989 NA 

Dermal cs Chemical concentration in soil w&i Max or 95% UCL EPA IV, 1995 NA 

CF3 Converslon Factor 3 kg/mg 1 .OE-O6 __ NA 
SA Skin Surface Available for Contact Cm2 5700 (1) NA 

SSAF Soil to Skin Adherence Factor mg/cm2/event 0.07 EPA, 1997 NA 
DABS Absorption Factor unitless Chemical Specific EPA IV, 1995 NA 

EF Exposure Frequency days/year 350 EPA, 1993 NA 

ED Exposure Duration years 24 EPA, 1993 NA 

BW Body Weight kg 70 EPA, 1993 NA 

AT-C Averaging Time (Cancer) days 25550 EPA, 1989 NA 

AT-N Averaging Time (Non-Cancer) days 8760 EPA, 1989 NA 

‘otes: 
(1) -Assume 25 percent of total body surface area available for contact. 

Sources: 
EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. OERR. EPA1540/1-891002. 
EPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 
EPA Region IV, 1995: Supplement Guidance to RAGS: Region 4 Bulletins. Exposure Assessment Human Health Risk Assessment Bulletin No. 3. 
EPA, 1997: Exposure Factors Handbook, EPA1600/P-95/002Fa. 

CT Intake Equation/ 

Rationale/ Model Name 
Reference 

NA Intake (mg/kgIday) = 

NA 
NA 

CsxIRSxCF3xflxEFxED 

NA BWxAT 

NA 
NA 
NA 
NA ’ 
NA 
NA Demtally Absorbed Dose (mg/kg/day) = 
NA CsxCF3xSAxSSAFxDABSxEFxED 
NA BWxAT 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

::i ‘) ,’ ‘I _“ 



TABLE 4.24 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Scenario Timeframe: Future 

Receptor Population: Aduft Residents 

Exposure Route 

Ingestion 

Sources: 
EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. OERR. EPA/540!1-89/002. 
EPA, 1992: Dermal Exposure Assessment: Principles and Applications. EPA/600/8-91/0llB. 
EPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.. 

Parameter 
Me 

Parameter Definition Units RME 
Value 

cw Chemical Concentration in Water mg/L See Text 

IR Ingestion Rate L/day 2 

EF Exposure Frequency days/year 350 

ED Exposure Duration years 24 

BW Body Weight kg 72 

AT-C Averaging Time (Cancer) days 25,550 

AT-N Averaging Time (Non-Cancer) days 2555 

DAevent Absomed dose per event mg/cm2event See Text 

SA Skin Surface Available for Contact Cm2 18000 

EV Event Frequency events/day 1 

ET Exposure Time hours/event 0.25 

EF Exposure Frequency days/year 350 

ED Exposure Duration years 24 

BW Body Weight kg 70 

AT-C Averaging Time (Cancer) days 25,550 

AT-N Averaging Time (Non-Cancer) days 2,555 

RME 
Rationale/ 
Reference 
See Text 

EPA, 1993 
EPA, 1993 
EPA, 1993 
EPA, 1993 
EPA, 1989 
EPA, 1989 
See Text 

EPA, 1992 
EPA, 1992 
EPA, 1992 

EPA, 1993 
EPA, 1993 
EPA, 1993 
EPA, 1969 
EPA, 1989 

CT 
Value 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

CT 

Reference 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

Intake Equation/ 
Model Name 

Intake (mgikg/day) = 

CW x IR x EF x ED 

BW x AT 

. 1. 
.a 

Demfally Absorbed Dose (mg/kg/day) 

DAeventxEVxEFxEDxSA 
= 

BWxAT 

See text for calculation of DAevent. 



TABLE 4.25 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Site 12 -Jericho Island 
Receptor Population: Adult Residents 

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 
Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 
Ingestion cs Chemical concentration in soil mg/kg Max or 95% UCL EPA IV. 1995 NA NA Intake @rig/kg/day) = 

IR-S Ingestion Rate mg/day 100 EPA IV, 1995 NA NA 

CF3 Conversion Factor 3 kg/mg 1 .OE-O6 __ NA NA 
CsxIRSxCF3xflxEFxED 

Fl Fraction Ingested unitless 1 EPA IV, 1995 NA NA BWxAT 

EF Exposure Frequency days/year 45 EPA, 1993 NA NA 
ED Exposure Duration years 24 EPA, 1993 NA NA 
BW Body Weight kg .70 EPA, 1993 NA NA 

AT-C Averaging Time (Cancer) days 25550 EPA, 1989 NA NA 
AT-N Averaging Time (Non-Cancer) days 8760 EPA, 1989 NA NA 

Dennai cs Chemical concentration in soil wh Max or 95% UCL EPA IV, 1995 NA NA Dermally Absorbed Dose (mg/kg/day) = 
CF3 Conversion Factor 3 kg/mg 1 .OE-O6 __ NA NA CsxCF3xSAxSSAFxDABSxEFxED 
SA Skin Surface Available for Contact Cm2 5709 (1) NA NA BWxAT 

SSAF Soil to Skin Adherence Factor mg/cm2/event 0.07 EPA, 1998 NA NA 
DABS Absorption Factor unitless Chemical Specific EPA IV, 1995 NA NA 

EF Exposure Frequency days/year 45 c-3 NA NA 
ED Exposure Duration years 24 EPA, 1993 NA NA 
BW Body Weight kg 70 EPA, 1993 NA NA 

AT-C Averaging Time (Cancer) days 25550 EPA, 1989 NA NA 

AT-N Averaging Time (Non-Cancer) days 8760 EPA, 1989 NA NA 
.* . 
rdows: 

(1) -Assume 25 percent of total body surface area available for contact. 
(2) - Professional judgement - assumes an individual visits the site approximately 1 day a week. 
Sources: 
EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. OERR. EPA/540/i-89/002. 
EPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 
EPA Region IV, 1995: Supplement Guidance to RAGS: Region 4 Bulletins. Exposure Assessment Human Health Risk Assessment Bulletin No. 3. 
EPA, 1997: Exposure Factors Handbook, EPA/600@95/002Fa. 



IScenario Timeframe: Future I 

TABLE 4.26 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equationl 

Code Value Rationale/ Value Rationale/ Modet Name 
Reference Reference 

Ingestion cw Chemical Concentration in Water W Max or 95% UCL EPA IV. 1995 NA NA Intake (mg/kg/day) = 

CR Contact Rate Uhour 0.01 EPA IV, 1995 NA NA CW x CR x CF x ET x EF x ED 
CF Conversion factor us/w 0.001 __ NA NA 

EPA IV, 1995 NA NA BW x AT 
ET Exposure Time hours/event 2.6 

EF Exposure Frequency eventslyeai 45 (1) NA NA 

ED Exposure Duration years 24 EPA, 1993 NA NA - -, 
BW Body Weight kg 70 EPA, 1993 NA NA . - .__ 

AT-C Averaging Time (Cancer) days 25550 EPA, 1989 NA NA 

AT-N Averaging Time (Non-Cancer) days 8760 EPA, 1989 NA NA 

Dermal DAevent Absorbed dose per event mg/cnQ-event Calculated EPA, 1998 NA NA Dermally Absorbed Dose (mglkg/day) 

SA Skin Surface Available for Contad Cm2 5700 (2) NA NA DAeventxEVxEFxEDxSA 
EV Event Frequency events/day 1 (1) NA NA = 

BWxAT 
ET Exposure Time hours/event 2.6 EPA IV, 1995 NA NA 

EF Exposure Frequency days/year 45 (1) NA NA 

ED Exposure Duration years 24 EPA, 1993 NA NA See text for calculation of DAevent. 

BW Body Weight kg 70 EPA, 1993 NA NA 

AT-C Averaging Time (Cancer) days 25550 EPA, 1989 NA NA 

AT-N Averaging Time (Non-Cancer) days 8760 EPA, 1989 NA NA 

Notes: 
(1) - Professional judgemen! - assumes an individual visits the site approximately 1 day a week. 
(2) - Assume 25 percent of total body surface area available to; contact. 
Sources: 
EPA, 1988: Superfund Exposure Assessment Manual. 
EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. OERR. EPA/54011 -891002. 
EPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.. 
EPA Region IV, 1995: Supplement Guidance to RAGS: Region 4 Bulletins. Exposure Assessment Human Health Risk Assessment Bulletin No. 3. 
EPA, 1998: Risk Assessment Guidance for Superfund, Supplemental Guidance, Dermal Risk Assessment, lnterlm Guidance. 



TABLE 4.27 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Exposure Medium: Sediment Waste 
Exposure Point: Site 12 -Jericho Island 
Receptor Population: Adult Residents 

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 

Code Value Rationale/ Value Rationale/ Model Name 
Reference Reference 

Ingestion cs Chemical concentration In soil ma/kg Max or 95% UCL EPA IV, 1995 NA NA jntake @g/kg/day) = 
IRS Ingestion Rate mgldw 100 EPA IV, 1995 NA NA 

CF3 Conversion Factor 3 Ww 1 .OE-O6 __ NA NA 
CsxIRSxCF3xflxEFxED 

FI Fraction Ingested unitless 1 EPA IV, 1995 NA NA BWxAT 

EF Exposure Frequency days/year 45 EPA. 1993 NA NA 
ED Exposure Duration years 24 EPA, 1993 NA NA 
BW Body Weight kg 70 EPA, 1993 NA NA 

AT-C Averaging Tfme (Cancer) days 25550 EPA, 1989 NA NA 
AT-N Averaging Time (Non-Cancer) days 6760 EPA, 1969 NA NA 

Demlal cs Chemical concentration in soil wM Max or 95% UCL EPAIV, 1995 NA NA Dermally Absorbed Dose (mgArg/day) = 

CF3 Conversion Factor 3 Ww 1 .OE-O6 __ NA NA CsxCF3xSAxSSAFxDABSxEFxED 
SA Skin Surface Available for Contact CKl2 5700 (1) NA NA BWxAT 

SSAF Soil to Skin Adherence Factor mg/cm2/event 0.07 EPA, 1998 NA NA 

DABS Absorption Factor unitless Chemical Specific EPA IV, 1995 NA NA 
EF Exposure Frequency daysIyear 45 (2) NA NA 
ED Exposure Duration years 24 EPA, 1993 NA NA 

BW Body Weight kg 70 EPA, 1993 NA NA 
AT-C Averaging Time (Cancer) days 25550 EPA, 1989 NA NA 

AT-N Averaging Time (Non-Cancer) days 8760 EPA, 1969 NA NA 
. . 

(1) -Assume 25 percent of total body surface area available for contact. 
(2) - Professional judgement - assumes an individual visits the site approximately 1 day a week. 

Sources 
EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. OERR. EPA/54011 -69/002. 
EPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 
EPA Region IV, 1995: Supplement Guidance to RAGS: Region 4 Bulletins. Exposure Assessment Human Health Risk Assessment Bulletin No. 3. 
EPA, 1997: Exposure Factors Handbook, EPA/600/P85/002Fa. 
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TABLE 6.1 
CANCER TOXICITY DATA -- ORAUDERtiAL 

SITE 12/SWMU 10 - JERICHO !SLAND 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Chemical Oral Oral to Dermal Adjusted Dermal Units Weight of Evidence/ Source Date (3) 
of Potential Cancer Slope Factor Adjustment Cancer Slope Factor (2) Cancer Guideline (MMJDDNY) 

Concern Factor (1) Description 

vocs 
Acetone I NA I 83% I NA 1 OWWW -’ D IRIS I 9125100 
Chloroform 6.1E-03 20% 3.1 E-02 I OWWday) -’ 02 IRIS 9/25/00 
svocs 
Benzo(a)pyrene I 7.3E+OO I 31% I 2.4E+Ol I (m!YWday) -’ I 82 I IRIS I g/25/00 
Bis(2-ethylhexyl)phthalate 1.4E-02 19% 7.4E-02 I 0wh.W) -’ I 82 IRIS 9/25/00 
PesticidedPCBs 
Aroclor-1254 I 2.OE+OO I 90% I 2.2E+OO I O’WWW) -’ I NA I IRIS I 9/25/00 
lnorganics 
Aluminum NA. 10% NA OwWW -’ NA NA NA 
Antimony NA 2% NA .bwkNaY) -’ NA . NA NA 
Arsenic 1.5E+OO 41% 3.7E+OO (mg/kg/day) -’ A . IRIS 9/25/00 ,.._ 
Barium NA 7% NA W?YWW) -’ D IRIS g/25/00 _. 
Cadmium NA 1% NA (mgA@day) -’ Bl IRIS 9l25lOO 

w Chromium NA 0.5% NA OWWW -’ D IRIS 9/25/00 
> 

i5 
Copper NA 30% NA (mancglday) D IRIS 9/25/00 
Iron NA 15% NA OwWday) -’ N/A N/A N/A 
Lead NA 15% NA (mg!kg/day) -’ 82 IRIS 9/25/00 
Manganese NA 4% NA Ow$Wday) -’ D IRIS 9/25/00 

Nickel NA 27% NA (mg/kg/day) -’ NA NA NA 

Selenium NA 44% NA (mg/kg/day) -’ D IRIS g/25/00 

Thallium NA 15% NA O-wWday) -’ NA NA NA 

Vanadium NA 1% NA (mgikg/day) -’ NA NA NA 

Notes: 

IRIS = Integrated Risk Information System EPA Group: 

HEAST= Health Effects Assessment Summary Tables A - Human carcinogen 

(1) - USEPA Region IV, February 26.1996. Bi - Probable human carcinogen - indicates that limited human data are available 

(2) - CSFdermal = CSForaVOral to Dental Adjustment Factor. 82 - Probable human carcinogen - indicates suffident evidence in animals and 

(3) - For IRIS values, the date IRIS was searched. inadequate or no evidence in humans 

For HEAST values, the date of HEAST. C - Possible human carcinogen 

D - Not classifiable as a human carcinogen 

E - Evidence of noncarcinogenicity 

Weight of Evidence: 

Known/Likely 

Cannot f 

Not Like 



TABLE 7.1 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Site 12 -Jericho Island 
Receptor Population: Construction Workers 

Exposure 

Route 
Chemical Medium Medium Route Route 

of Potential EPC EPC EPC EPC 

Concern Value UflltS VattIe Units 

0.214 mgnco 0.214 

8.00 msnco 8.00 

50.8 m&2 50.8 

99700 mg/k9 99700 

326 mmt 326 

0.214 
8.00 
50.8 

99700 

326 

0.214 
8.00 
50.8 

99700 

326 

EPC 
Selected 

for Hazard 
Calculation (1 

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

(2) Specify if subchrcnic. 

1 

Intake Intake 
(Non-Cancer) (Non-Cancer) 

Units 

5.OE-07 wWcJJday 
1.9E-05 wWW 
1.2E.04 WWW 
2.3E-01 wWdw 
7.7E-04 mglkglday 

2.6E-07 wWW 
6.OE-08 wWW 
1.5E-05 mdWJw 
1 .OE-03 wWW 
3.3E-06 me/lcddaY 

L 

Ha 

Reference 

Dose (2) 

NA 
4.OE-04 

3.OE.04 
3.OE.01 
2.OE-02 

NA 
B.OE-06 
1.2E-04 

4.5E-02 
E.OE-04 

zard lndel 

Reference Reference 
Dose Units Concentration 

N/A 
NIA 

N/A 
N/A 
N/A 

WWW N/A 

mowday N/A 

w’wdw N/A 

wWdaY NJA 

wwdav N/A 

xoss All E: mire Routf 

Reference 

Concentration 

Units 

N/A 
NIA 
N/A 
NIA 

N/A 

N/A 

N/A 
N/A 
N/A 
N/A 

Pathways 

Hazard 
Quotient 

. . 

4.7E-02 
4.OE-01 

7.6E.01 
3.9E-02 

1.3E+OO 
__ 

1 .OE-02 
1.2E-01 
2.2E-02 

4.1 E-03 
1.6E-01 
1.4E+OO 

- . 

__. _.j_.., ..* 
, _. 

_. 



Exposure Medium: Groundwaler 
Exposure Point: Site 12. Jericho Island 

Receptor Population: Construction Workers 

TABLE 7.2 

CALCULATION OF NON-CANCER HAZARDS 
REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Exposure Exposure 
Route Route 

Chemical Chemical 
of Potential of Potential 

Concern Concern 

Medium Medium 
EPC EPC 

Value Value 

Demlal Demlal Acetone Acetone 650 650 
Chloroform Chloroform 4.50 4.50 

Afumfnum Afumfnum 5140 5140 
Arsenic Arsenic 35.4 35.4 
Cadmium Cadmium 8.10 8.10 

Iron Iron 122000 122000 
Manganese Manganese 1530 1530 
Thallium Thallium 10.0 10.0 

(Total) (Total) 

Medium 
EPC 
Unils 

Route 
EPC 

Value 

W 650 
UC 4.50 

UN. 5140 

usn 35.4 
uan 8.10 

UgR 122060 
Ugll 1530 
uan 10.0 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation 
(2) Specify if subchronic. 

Route 
EPC 
Units 

EPC 
Selected 

for Hazard 
:alculation (1: 

M 
M 

-M 
M 
M 

M 
M 
M 

Intake 
(Non-Cancer) 

1 .OE-03 
5.6E-07 
8.4E-05 
5.8E-07 
1.3E-07 
2.OE-03 

2.5E-05 
1.6E-07 

Intake 

(Non-Cancer) 
Units 

Total I lzard Index Across All E: 

Reference 

Dose (2) 
Reference 
Dose Units 

l.OE-01 
1.2E-04 

5.OE-06 
4.5E-02 
8.OE-04 

l.lE-05 

I 

Reference Reference 
Concentration Concentration 

Units 

NIA N/A 
NIA N/A 
N/A N/A 
N/A N/A 
N/A NIA 
N/A N/A 
N/A N/A 
N/A N/A 

osure Routes/Pathways 



TABLE 7.3 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Exposure Point: Site 12 -Jericho Island 

Receptor Population: Construction Workers 

xposure 
Route 

Chemical Medium 
of Potential EPC 

Concern Value 

Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 

EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose (2) Dose Units Concentration Concentration Quotient 

Units Value Units for Ha&d Units unas 
Calculation (1) 

~estim Aluminum 

Antimony 

Arsenic 
Iron 
Manganese 

Nickel 
Vanadium 

rmal Alumtnum 
Antimony 
Arsenic 
Iron 

Manganese 
Nickel 

Vanadium 

(Total) 

(Total) 

14645 m@a 
2.82 mcth 
9.34 mcvka 

19376 msncg 
89.4 ’ mg/kg 
62.8 fw@s 
33.2 molka 

14845 ma/kg 
2.82 mwka 
$34 m@a 

19376 m#ke 
69.4 m@a 
62.6 maha 
33.2 mm0 

14845 
2.82 
9.34 

19376 
89.4 

82.6 
33.2 

14845 
2.82 
9.34 

19376 

89.4 
62.6 
33.2 

mgnca 
mencB 

w@ 
m*a 
ma/k0 

wk3 
mfla 

msnts 
mgnca 
mm0 
mm0 

mSnc0 
mm0 
mob 

M 5.9E-03 w’W#w 1 .OE+OO wWW N/A N/A 5.9E-03 
M l.lE-08 wWdw 4.OE-04 mg/kfYW N/A N/A 2.8E-03 
M 3.7E-08 mN@daY 3.OE-04 wW~w N/A N/A 1.2E-02 
M 7.6E-03 wvWW 3.OE-01 wWW Nli NIA 2.5E-02 
M 3.5E-05 wWJw 2.OE-02 wWdw N/A N/A l .BE-03 
M 2.5E-05 %YWW 2.OE-02 wvWW N/A N/A 1.2E-03 
M 1.3E-05 mvW-W 7.OE-03 wW~w N/A N/A 1.9E-03 

5.1E-02 
M 2.5E-05 mW%’ l.OE-01 wWW N/A N/A 2.5664 
M 4.8E-09 wWday 8.OE-06 wWJw N/A N/A 5.9E-04 
M 4.7E-07 mWW 1.2E-04 wvWW N/A NIA 3.8E-03 
M 3.3E-05 wWW 4.5E-02 wWdaY NIA NIA 7.3E-04 
M 1.5E-07 mvWdaY 8.OE-04 wWW N/A N/A 1.9E-04 
M 1 .l E-07 wvW~w 5.4E-03 fwWW N/A N/A 2.OE-05 

,M 5.6E-06 wWW 7.OE-05 wWW N/A N/A 8.OE.04 
6.4E-03 

Total Haxwf Indnx Across A II Cvnnr, ,I.- PP., ,tns/D~.th,.rc..\.r L mcn.2 .-.-. ..--.- ..- _... ._._ -_. II LAp”c3”I.z r I”“.~~II ca.ll..ay* 1 .l.OC”L 

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

(2) Specify if subchronic. 



TABLE 7.4 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Exposure Medium: Surface Water 

Receptor Population: Construction Workers 

,,.,,1 
:oncentration Concentration 

I 
Medium Medium 

EPC 
Units 

Route 

EPC 
Value 

Route 

EPC 
Units 

Intake 
(Non-Cancer) 

Intake 

(Non-Cancer) 
Units 

EPC 

Selected 
lor Hazard 

3alculation (1) 

M 
M 
M 
M 
M 
M 

M 

M 
M 
M 
M 

M 

Reference 

Dose (2) 

2.OE-02 

1 .OE+OO 
3.OE-04 
3.OE-01 
2.OE-02 
7.OE-03 

3.8E-03 

1 .OE-01 
1.2E-04 
4.5E-02 
8.OE-04 

7.OE-05 

lzard Index 

Exposure Chemical 

Route of Potential EPC 
Value “” I Concern Concern 

Ingestion Bis(2-ethyfhexyf)phthalate Bis(2-ethyfhexyf)phthalate 
Aluminum 
Arsenic 
Iron 
Manganese 
Vanadium 

(Td; 

Dermal Bis(2-ethylhexyt)phthalate 
_ Aluminum 

Arsenic 
Iron 

10.3 
4706 
7.10 
2926 
185 
21.4 

10.3 
4709 
7.10 
2928 

165 
21.4 

6.7E-07 
3.1E-04 
4.7E-07 
1.9E-04 
l.lE-05 

1.4E-06 

NIA . N/A 

NIA . N/A . 

N/A NIA 

N/A NIA 

N/A N/A 

N/A N/A 
NIA N/A 
N/A N/A 

N/A NIA 
N/A N/A 
NIA N/A 

sure Routes/Pathways 

3.1 E-04 
1.6E-03 

6.4E-04 
5.4E-04 
2.OE-04 
3.3E-03 

4.3E-03 
7.7E-04 
9.5E-04 

l.lE-03 
3.4E-03 
5.OE-03 
1.8E-02 
1.9E-02 

10.3 

4700 
7.10 
2926 
185 
21.4 

10.3 USn 
4700 Ug/L 
7.10 UgR 
2926 W- 
165 USn 
21.4 UZJL 

1.7E-05 

7.7E-05 
1.2E-07 
4.6E-05 
2.7608 

3.5E-07 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 
(2) Specify it subchronic. 



TABLE 7.5 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Site 12 - Jericho Island 
Receptor Population: Construction Workers 

Exposure 
Route 

Chemic’al Medium Medium Route Route 
of Potential EPC EPC EPC EPC 

Concern Value Units Value Units 

24.0 

9.40 
49.7 
4.70 

469 
307000 

1460 

Ingestion A&or-1254 24.0 

Antimony 9.40 
Arsenic 49.7 

Cadmium 4.70 

%wer 489 

IrOn 307000 
Manganese 1480 

24.0 
9.40 
49.7 
4.70 

Copper 489 
307OllO 

1480 

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

24.0 
9.40 
49.7 

4.70 
489 

307OOtl 
1480 

ma4 
me/k0 
mmt 
mgncg 
m@a 
mwW 
ma/k0 

m@a M 

wvkl M 

m*s M 

mm0 M 

m@a M 

mgnca M 

mm0 M 

m#a M 

mg/ka M 

fwM M 

ma& M 

mm0 M 

ma&7 M 

mms M 

9.5E-06 
3.7E-06 
2.OE-05 

1.9E-06 
1.9E-04 
1.2E-01 

5.8E-04 

4.OE-07 
1.6E-08 
2.5E-06 
7.9E-09 
8.2E-07 

5.2E-04 
2.5E-06 

2.OE-05 wW4ay 
4.OE-04 wWW 
3.OE-04 wk$Jw 
5.OE-04 wWW 
4.OE-02 wvWW 
3.OE-01 wWW 
2.OE-02 wWdaY 

1.8E-05 wWW 
8.OE-08 wk$Jav 
1.2E-04 mglkg’day 
5.OE-06 wWW 
1.2E-02 wWW 
4.5E-02 WWJaY 
8.OE-04 w&WdaY 

tzard Index :ross All Expc 

EPC 

Selected 
for Hazard 

:alculation (1 

Intake 

(Non-Cancer 

Reference Reference Reference 
Dose (2) Dose Units Concentration 

N/A 
N/A 
N/A 

N/A 
N/A 
N/A 
N/A 

NIA 
N/A 

N/A 
NIA 

NIA 

NIA 

NIA 

bsure Routt 

Reference 
:oncentration 

Units 

N/A 
N/A 
NIA 
N/A 
N/A 
NIA 
NIA 

N/A 
N/A 
N/A 
NIA 
N/A 

NIA 

N/A 

‘athways 

Hazard 

Quotient 

4.7E-01 
9.3E-03 
6.5E-02 
3.7E-03 
4.8E-03 
4.OE-01 
2.9E-02 

9.9E-01 
2.2E-02 
2.OE-03 
2.OE-02 

1.6E-03 
6.9b05 
l.lE-02 

3.1E-03 

6.1E-02 
l.lE+OO 

(2) Specify if subchronic. 



TABLE 7.6 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Scenario Timeframe: CurrenVFuture 

Exposure Medium: Surface Soil 

Site 12 - Jedcho Island 
Receptor Population: Trespassers 

Reference 
Dose (2) 

Reference 
:oncentratior 

Reference 
Concentration 

units 

Hazard 

Quotient 
EPC 

Selected 
for Hazard 

:alculation (1 

M 

M 
M 
M 

M 

M 
M 
M 
M 
M 

Intake 
[Non-Cancer] 

Route Route 
EPC EPC 

Value Units 

0.214 mS/kg 
8.OL-t mf@a 
50.8 m9nca 

99700 wtkt 
328 m*a 

m*a 0.214 

m(Jka 8.00 

mm0 50.8 

mm0 99700 

m@a 328 

Medium 

EPC 
Units 

0.214 mg/ka 
8.0’3 mgnca 
50.8 mg/kg 

99700 me/kg 
328 mah 

Dermal Benzo(a)pyrene 0.214 

Antimony 8.00 

Arsenic 50.8 
Iron 99700 
Manganese 328 

NA 
4.OE-04 
3.OE-04 

3.OE-01 
2.OE-02 

NIA 

N/A 

NIA 

NIA 

N/A 

N/A 

N/A 
. NIA 

N/A 

N/A 

5.9E-08 
2.2E-06 

1.4E-05 
2.7E-02 

9.OE-05 

5.8E-08 

1.7E-08 
3.2E-06 
2.1E-04 

6.9E-07 

ingestion Benzo(a)pyrene 
Antimony 
Arsenic 

Iron 
Manganese 

__ 
5.5E-03 
4.8E-02 
9.1E-02 

4.5E-03 
1.5E-01 

-_ 

2.1E-03 
2.6E-02 
4.6E-03 
8.8E-04 

3.4E-02 
1.8E-01 

N/A 
N/A 

N/A 
N/A 

NJA 

6ure Rout’ 

N/A 
N/A 

N/A 
NIA 

NIA 

Pathways 

NA 
8.OE-06 
1.2E-04 
4.5E-02 

8.OE-04 

Ha lzard lndel 
(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 
(2) Specify if subchronic. 



TABLE 7.7 

CALCULATION OF NON-CANCER HAZARDS 
REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS WAND, SOUTH CAROLINA 

Scenario Timeframe: Current/Future 

, 
Site 12 -Jericho Island 

Receptor Population: Trespassers 

Expo%Jre 
Route 

Chemical 
of Potential 

Concern 

Medium 

EPC 

Value 

Medium 
EPC 
Units 

Route 
EPC 

Value 

Route 

EPC 
Units 

EPC Intake 

Selected (Non-Cancer) 
for Hazard 

:alculation (1) 

gestion 

9rrml 

Aluminum 
Antimony 

Arsenic 
Iron 

Manganese 
Nickel 

Vanadium 

Aluminum 
Artimony 
Arsenic 
Iron 

Manganese 
Nickel 
Vanadium 

(Tota 

Craa 

14645 mm9 14645 msncs M 4.1 E-03 

2.62 mm0 2.62 mg/kg M 7.7E-07 

9.34 mm0 9.34 mg/kg M 2.6E-06 

19376 mtio 19376 mgnco M 5.3E-03 

89.4 w&3 89.4 wvko M 2.4E-05 

62.6 ww 62.6 mob M 1.7E-05 

33.2 m#o 33.2 manco M 9.1E-06 

14645 mflo 14645 M 3.1 E-05 

2.02 mh 2.82 M 5.9E-09 

9.34 ma/k0 9.34 M 5.9E-07 

19376 mgnco 19376 M 4.1E-05 

89.4 mob 69.4 M 1.9E.07 

62.6 WkQ 62.6 M 1.3E-07 

33.2 w@o 33.2 M 6.9E-08 

Intake 
(Non-Cancer; 

UllitS 

Reference 

Dose (2) 

Reference 
Dose Units 

Reference 
:oncentratiol 

Reference 
Zoncentration 

Units 

Hazard 
Quotient 

4.1 E-03 

1.9E-03 
8.5E-03 
1.6E-02 

1.2E-03 
6.6E-04 
1.3&03 

3.6E-02 
3.1E-04 
7.4E-04 
4.6E.03 

9.OE-04 
2.3E-04 

2.4E-05 
9.9E-04 

8.OE-03 
4.4E-02 

l.OE+OO 
4.OE-04 
3.OE-04 

3.OE-01 
2.OE-02 
2.OE-02 
7.OE-03 

N/A 
N/A 

N/A 
N/A 
N/A 

N/A 
NIA 

N/A 
N/A 
N/A 

NIA 
N/A 
WA 

N/A 

N/A N/A 

N/A WA 
N/A N/A 
N/A NIA 
N/A N/A 
N/A WA 
N/A N/A 

sure Rout Pathways 

1 .OE-01 
8.OE-06 

1.2E-04 
4.5E.02 

6.OE.04 
5.4E-03 
7.OE-05 

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

(2) Specify if subchronic. 



TABLE 7.6 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Scenario Timeframe: Current/Future 

Exposure Medium: Surface Water 

t 

Site 12 _ Jericho Island 
Receptor Population: Trespassers 

Exposure 
Route 

Chemical 
of Potential 

I Concern 

rgestion 

)ermal 

Bis(2-ethyihexyl)phthalate 
Aluminum 
Arsenic 

IroIl 
Manganese 
Vanadium 

(Tota 
Bis(2-ethylhexyl)phthalate 
Aluminum 
Arsenic 

WOll 

Manganese 
Vanadium 

(Tota 

Medium Medium 
EPC EPC 

Value Units 

10.3 
4700 

7.10 
2926 
165 

21.4 

Route Route 

EPC EPC 
Value Units 

10.3 
4700 
7.io 
2926 
165 
21.4 

10.3 

4700 
7.10 

2926 
165 
21.4 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 
(2) Specify if subchronic. 

( 

EPC 
Selected 

for Hazard 
:alculation (1) 

M 
M 

-M 
M 
M 
M 

M 
M 
M 
M 

M 
M 

Intake 
(Non-Cancer) 

7.3b07 
3.3E-04 
5.1 E-07 
2.1E-04 

1.2E-05 
1.5E-06 

4.8E-05 
1.3E-04 

1.9E-07 

B.OE-05 
4.5E-06 
5.8E-07 

Intake 
(Non-Cancer) 

Units 

Reference 

Dose (2) 

2.OE-02 
1 .OE+OO 
3.OE-04 
3.OE-01 

2.OE-02 
7.OE-03 

3.8E-03 
1 .OE-01 
1.2E-04 
4.5E.02 

&OE-04 
7.OE-05 

I I 
Total Hazard Index cross All Exposure Rout1 

Reference Reference 
Dose Units Concentration 

I 
Reference 

I 

Hazard 

Zoncentration Quotient 
Units 

I 

N/A 
N/A 

N/A 

NIA 
N/A 

N/A 

N/A 
N/A 

N/A 
N/A 
N/A 

N/A 

Pathways 

3.7E-05 

3.3E-04 
1.7E-03 

6.9E-04 
5.9E-04 
2.2&04 
3.6E-03 
1.3E-02 
1.3E-03 
1.6E-03 
f.BE-03 

5.6E-03 
8.3E-03 
3.1E-02 
3.5E-02 

. 

j.) 



TABLE 7.9 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Scenario Timeframe: Current/Future 

Exposure Medium: Sediment Waste 
Site 12 - Jetfcho Island 

Receptor Population: Trespassers 

Reference 
Dose Units 

Reference 
Concentration 

Medium Medium 

EPC EFC 
Value Utlits 

Route 

EPC 
’ Value 

24.0 mgnco 24.0 
9.40 mg/kp 9.40 
49.7 me/kc 49.7 
4.70 menc9 4.70 
489 mti0 489 

307000 wfko 307000 
1460 me/k0 1460 

24.0 menco 24.0 
9.40 mofko 9.40 
49.7 ma/kg 49.7 
4.70 mm0 4.70 
489 m@o 469 

307030 mg/ko 307000 
1460 ma/kg 1460 

Reference 

Concentration 
units 

Hazard 
Quotient 

Route 

EPC 
Units 

m@o 
mm0 
m@o 

mrJk9 
WkO 
mm0 
mflo 

mgnco 
mg/ko 
ma/k0 

mm0 
mg/ko 
wQ0 
m@o 

EPC 
Selected 

for Hazard 
Calculation (1 

M 
M 
M 
M 
M 
M 
M 

M 

M 
M 
M 
M 

M 
.M 

Intake 

(Non-Cancer) 

6.6E-06 
2.6E-06 
1.4E-05 
1.3E-06 
1.3E-04 
6.4E-02 
4.1E-04 

5.OE-07 
2.OE-06 

3.1E-06 
9.6E-09 
l.OE-06 
6.4E-04 

3.1E-06 

Intake 

(Non-Cancer, 
units 

Reference 
Dose (2) 

2.OE-05 

4.OE-04 
3.OE-04 
5.OE-04 
4.OE-02 

3.OE-01 
2.OE-02 

I 

Concern 

I 

.._ ‘. 

lgestion Aroclor-1254 
Antimony 

Arsenic 
Cadmium 
Copper 
Iron 
Manganese 

wtnal Arwlor-1254 
Antimony 
Arsenic 
Cadmium 

Copper 
Iron 

Manganese 

(Total 

NIA 

N/A 
N/A 
N/A 
N/A 
N/A 

N/A 

N/A 

N/A 

N/A 

N/A 
NIA 

NIA 

N/A 

3.3E-01 

6.4E-03 
4.5E-02 
2.6E-03 
3.3E-03 
2.8E-01 
2.OE-02 
6.9E-01 
2.6E-02 

2.5E-03 
2.5E-02 
2.OE-03 

65E-05 
1.4E-02 

M 

NIA 
N/A 
N/A 

NIA 

N/A 

N/A 

Total 

1 x-05 
8.OE-06 
1.2E-04 
5.OE-06 

1.2E-02 
4.5E-02 
8.OE-04 

zard Index Isure Rout6 
I (Total 

cross All Ex 
(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

(2) Specify if s&chronic. 



TABLE 7.10 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Scenario Timeframe: Current/Future 

Site 12 -Jericho Island 
Receptor Population: Recreational Users 

I Exposure I Chemical 

Route of Potential 
Concern 

Medium 

EPC 
Value 

Medium 
EPC 
Units 

Reterence Hazard 
Zoncentration l---l Quotient 

Units 

Route 
EPC 

Value 

Route 
EPC 
Units 

Intake 

Non-Cancer) 

Intake 
[Non-Cancer) 

Units 

Reference 

Dose (2) 

Reference 
Dose Units 

Reference 
:oncentratiot 

EPC 
Selected 

for Hazard 
:alculation (1) 

( 

NA 
4.OE-04 
3.OE-04 
3.OE-01 
2.OE-02 

N/A 
N/A 

N/A 

N/A 
N/A 

NA 
6.OE-06 
1.2E-04 
4.5E-02 
&OE-04 

N/A 

N/A 

N/A 

N/A 

N/A 

zard Index :ross All Exposure Rout 

( 

0.214 m@o 
8.W mg/ke 
50.8 mglkg 

99700 mgnco 

328 mm0 

0.214 msnto 

6.00 m@o 

50.6 mgnco 

99700 m&o 

320 mSnc0 

5.9E-08 
2.2E-06 
1.4E-05 
2.7E-02 
9.OE-05 

N/A __ 

N/A 5.5E-03 
, N/A . 4.6E-02 

N/A 9.1 E-02 

tngestion Benzo(a)pyrene 
Antimony 
Arsenic 
Iron 
Manganese 

(Total: 

Dental Benzo(a)pyrene 
Antimony 

_ Arsenic 
Imn 

Manganese 
(Total 

0.214 
8.00 

50.8 

99700 
328 

m9nc0 

me/k0 

mtio 

mglkg 

m9nco 

0.214 
8.00 

50.8 
99700 

328 

wfko 

m#o 

mg/ko 

m&o 

mS/ko 

5.6E-08 
1.7E-08 
3.2E-06 

2.1E-04 
6.9E-07 

N/A 

I 

2.6E-02 
N/A 4.6E-03 I 

L 

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

(2) Specify if subchronic. 



TABLE 7.11 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

I I 

Exposure 
Route 

Chemical Medium 
of Potential EPC 

Concern ValW 

Route 
EPC 

Value 

tgestion 

kmlal 

Aluminum 
Antimony 

Arsenic 
Iron 
Manganese 
Nickel 
Vanadium 

Aluminum 

Antimony 
Arsenic 
Iron 

Manganese 
Nickel 
Vanadium 

(Total) 

(Total) 

14645 
2.62 

9.34 
19376 
69.4 
62.6 

33.2 

14645 

2.62 
9.34 

19376 
69.4 
62.6 
33.2 

14645 
2.62 

9.34 
19376 
69.4 
62.6 

33.2 

14645 

2.62 
9.34 

19376 
69.4 

62.6 
33.2 

(1) Specify Medium-Specific (hi) or Route-Specific (R) EPC selected for hazard calculation. 

(2) Specify if s&chronic. 

EPC 
Seiectad 

for Hazard 

:alculation (1) 

M 
M 

M 
M 
M 

M 
M 

M 
M 
M 

M 
M 
M 
M 

Intake 

(Non-Cancer) 

4.lE-03 
7.7E-07 
2.6E-06 
5.3E-03 
2.4E-05 
1.7E-05 
9.lE-06 

3.1 E-05 

5.9E-09 
5.9E-07 
4.lE-05 

1.9E-07 
1.3E-07 
6.9E-06 

Reference 

Dose (2) 

l.OE+OO 
4.OE-04 
3.OE-04 
3.OE-01 
2.OE-02 
2.OE-02 
7.OE-03 

l.OE-01 
6.OE-06 

1.2G04 
4.5E.02 
6.OE-04 
5.4E-03 

7.OE-05 

lzard lnde 

Reference 

N/A 
N/A 
NIA 
N/A 
N/A 
N/A 
N/A 

Reference 

Units 

N/A 
N/A 
N/A 
N/A 

N/A 
N/A 
N/A 

NIA 
NIA 
NIA 
N/A 
N/A 
N/A 

N/A 

‘athways 

Hazard 
Quotient 

4.1 E-03 

1.9E-03 
6.5E-03 
1.6E-02 
1.2E-03 

6.6E-04 
1.3E-03 
3.6E-02 
3.1E-04 
7.4E-64 
4.6E-03 
9.OE-04 
2.3E-04 

2.4E-05 
9.gE-04 
6.OE-03 

4.4E-02 



TABLE 7.12 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

bScenarfoTimeframe: CurrenVFuture I 
Medium: Surface Water 
Exposure Medium: Surface Water 

Exposure Point: Site 12 -Jericho Island 
Receptor Population: Recreational Users 

Receptor Age: Adolescents 

Exposure Chemical 

I I Route of Potential Route of Potential 

Concern -1 I Concern 

Ingestion Bis(2-ethyfhexyt)phthalate 
Aluminum 

Arsenic 
Iron 

Medium Medium Route Route 

EPC EPC EPC EPC 

value Unks Value Units 

10.3 

4700 
7.10 
2926 

165 
21.4 

10.3 
4700 

7.10 
2926 
165 

21.4 

10.3 
4700 
7.10 
2926 

165 
21.4 

10.3 
4700 
7.10 
2926 
165 
21.4 

Manganese 
Vanadium 

(Total 

Dermal Bis(2-ethyfhexyt)phthalate 
Aluminum 
Arsenic 

Iron 
Manganese 
Vanadium 

(Total 

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

(2) Specify if subchronic. 

EPC 
Selected 

for Hazard 
:alculation (1 

M 
M 
M 
M 
M 
M 

M 
M 
M 
M 
M 
M 

Intake 

Non-Cancer) 

7.3E-07 
3.3E-04 

5.lE-07 
2.lE-04 
1.2E-05 

1.5E-06 

4.6E-05 
1.3E-04 

1.9E-07 
6.OE-05 
4.5E-06 
5.6E-07 

Reference 
Dose (2) 

2.OE-02 
1 .OE+OO 
3.OE-04 
3.OE-01 

2.OE-02 
7.OE-03 

3.6E-03 

l.OE-01 
1.2E-04 
4.5E-02 

6.OE-04 
7.OE-05 

lzard IndeB 
I 

cross All Exposure Routl 

Reference 
Zoncentration 

Units 

Hazard 

Quotient 

N/A 3.3E-04 
NIA 1.7E-03 
N/A 6.gE-04 
NIA 5.9E-04 

N/A 1.3E-03 
NIA 1.6E-03 
N/A l .BE-03 
N/A 5.6E-03 



TABLE 7.13 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Scenario Timeframe: CurrentlFuture , 
Site 12 -Jericho Island 

Receptor Population: Recreational Users 

T 

) 

Route Route 

EPC EPC 

ValW Units 

Reference Reference Reference 

Dose (2) Dose Units Zoncentration 
Hazard 

Quotient 

Chemical Medium 

of Potential EPC 

Concern Value 

24.0 
9.40 

49.7 
4.70 

469 
307ftOO 

1460 

24.0 

9.40 
49.7 
4.70 

469 

307000 
1460 

Exposure 

Route 
EPC 

Selected 
for Hazard 

:alculation (1 

M 
M 
M 
M 
M 

M 
M 

M 
M 
M 
M 

M 
M 
M 

Intake 
(Non-Cancer) 

6.6E-06 
2.6E-06 
1.4E-05 
1.3E-06 
1.3E-04 
6.4E-02 
4.1E-04 

5OE-07 
2.OE-06 

3.1 E-06 
9.6E-09 

1 .OE-06 
6.4E-04 

3.1E-06 

Intake 
:Non-Cancer 

Units 

2.OE-05 
4.OE-04 

3.0~~04 
5OE-04 
4.OE-02 
3.OE-01 
2.OE-02 

Reference 
Zoncentration 

Units 
C 

24.0 
9.40 
49.7 
4.70 

469 

307000 
1460 

N/A 
N/A 

N/A 
N/A 

N/A 
NIA 

N/A 

N/A 
N/A 

N/A 
N/A 
N/A 

N/A 
N/A 

3.3E-01 
6.4E-03 
4.5E-02 
2.6E-03 
3.3E-03 
2.6E-01 
2.OE-02 

6.9E-01 
2.6E-02 
2.5E-03 

2.5E-02 
2.OE-03 
6.5E-05 
1.4E-02 

3.gE-03 

7.6E-02 
7.6E-01 

24.0 
9.40 
49.7 

4.70 
469 

307000 
1460 

NIA 
N/A 

N/A 
NIA 
N/A 

N/A 
NJA 

N/A 
N/A 
N/A 

N/A 
N/A 
NIA 

NfA 

Bsure Routt 

1.6E-05 
6.OE-06 
1.2E-04 
5.OE-06 
1.2E-02 

4.5E-02 
B.OE-04 

lzard Index ‘athways 
(I) Specify Medium-Specffic (M) or Route-Specific (R) EPC selected for hazard calculation. 

(2) Specify if subchronic. 



TABLE 7.14 

CALCULATION OF NON-CANCER HAZARDS 
REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Scenario Timeframe: Current/Future I 
Medium: Surface Soil 
Exposure Medium: Surface Soil 
Exposure Point: Site 12 -Jericho Island 

Receptor Population: Recreational Users 
Receotnr Am: Adults 

I 

Medium Medium 

EPC EPC 
Value Units 

Route 

EPC 
Value 

Intake 

(Non-Cancer 

Intake 

[Non-Cancer) 
Units 

Reference 
Dose Units 

Reference 
Zoncentration 

Units 

I Expcsure I Chemical EPC 
Selected 

for Hazard 
Calculation (I 

M 
M 

.M 
M 
M 

M 

M 
M 
M 
M 

Reference 
Concentration 

NIA 
N/A 
N/A 
NIA 
NIA 

Reference 

Dose (2) 

Hazard 
Quotient 

. . 

3.5E-03 
3.OE-02 

5.9E-02 
2.9E-03 
9.5E-02 

__ 

2.OE-03 
2.5E-02 
4.4E.03 
6.2E.04 

3.2b02 
1.3E-01 

EPC 
Units 

Route of Potential 

B Concern 

0.214 

8.00 
50.6 

99700 
326 

3.8E-06 
1.4E-06 
6.9E-06 

l .BE-02 
5.6E-05 

NA 
4.OE-04 
3.OE-04 
3.OE-01 
2.OE-02 

N/A 
N/A 
N/A 

N/A 

NIA 

Benzo(a)pyrene 0.214 
Antimony 6.00 
Arsenic 50.6 
Iron 99700 
Manganese 326 

Benzo(a)pyrene 
Antimony 
Arsenic 
Iron 

Manganese 

I (Tota 

0.214 
6.00 
50.6 

99700 

326 

Ingestion 

NIA 

N/A 
N/A 

NIA 
NIA 

0.214 
6.00 
50.6 

99700 
326 

5.6E-06 
1.6E-08 
3.lE-06 

2.OE-04 
6.6E-07 

NA 
6.OE-06 
1.2E-04 
4.5E-02 
6.OE-04 

Total card Inde: 

N/A 

N/A 
NIA 
NIA 

N/A 

Pathways 

Dermal 

(1) Specify Medium-Specific (M) or RouteSpecific (R) EPC selected for hazard calculation. 

(2) Specify if subchronic. 



Scenario Timeframe: CurrentrFulure 

Site 12 _ Jericho Island 
Receptor Population: Recreational Users 

TABLE 7.15 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

1 
Exposure 

Route 
Chemical Medium 

of Potential EPC 
Concern Value 

Medium 

EPC 
Units 

Route 

EPC 
Value 

Route 
EPC 
Units 

iPC Intake Intake Reference Reference Reference Reference Hazard 
Selected (Non-Cancer) (Non-Cancer) Dose (2) Dose Units Concentration Concentration Ouotient 

for Hazard Units Units 
Calculation (1) 

lgestlon Afuninum 14845 w% 14645 
Antimony 2.62 wW 2.62 
Arsenic 9.34 w% 9.34 
Iron 19376 i MQ 19376 
Manganese 89.4 ww 89.4 
Nickel 62.6 mm3 62.6 
Vanadium 33.2 me/ka 33.2 

(Total) 
emtal Atuminum 14645 mM9 14645 

Antimony 2.92 mvw 2.62 
Arsenic 9.34 w&3 9.34 
IrOll 19376 ma 19376 
Manganese 89.4 mgncg 69.4 

Nickel 62.6 msnca 62.6 
Vanadium 33.2 m@o 33.2 

(Total) 

(1) Specify Medium-Specific (M) or RouteSpecific (R) EPC selected for hazard calculation. 

(2) Specify ti subchronic. 

M 2.6E-03 WWdav l.OE+OO wMYdaY N/A N/A 2.6E-03 
M 5.OE-07 wkMv 4.OE-04 mWW NIA N/A 1.2E-03 
M 1.6E-06 wWW 3.OE-04 w&@W N/A N/A 5.5E-03 
M 3.4E-03 fWWJaY 3.OE-01 mSncclrdaY N/A N/A l.lE-02 
M l .$E-05 whf.@ay 2.OE-02 m&W N/A N/A 7.9E-04 
M l.lE-05 w’Wday 2.OE-02 wWW N/A N/A 5.5E-04 
M 5.9E-06 manC@‘W 7.OE-03 wWW N/A N/A 6.4E-04 

2.3E-02 
M 3.OE-05 WNw l.OE.01 malke’day NIA NIA 3.OE-04 
M 5.7E-09 malkcmw tT.OE-06 wWW N/A NIA 7.1E-04 
M 5.6E-07 manCa’dav 1.2E-04 w’WW N/A N/A 4.6E-03 
M 3.9E-05 mWW 4.5E-02 wtWdaY N/A N/A 6.6E-04 
M 1 BE-07 wWW 6.OE-04 wJWJw i/A NIA 2.2~~04 
M 1.3E-07 wWW 54E-03 wfWJw N/A N/A 2.3E-05 

.M 6.7E-06 fw’wdadav 7.OE-05 WWdw N/A N/A 9.5E-04 

7.6E-03 
Total Hazard Index Across All Exposure Routes/Pathways 3.tE-02 



Dennal 

Manganese 
Vanadium 

(Total, 

Bis(2-ethyfhexyi)phthalate 
_ Aluminum 

Arsenic 
Iron 
Manganese 
Vanadium 

ITtid 

Medium Medium Route 
EPC EPC EPC 

Value Units Value 

10.3 

4700 
7.10 
2926 

165 
21.4 

10.3 
4700 
7.10 
2926 

165 
21.4 

TABLE 7.16 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

to.3 
4700 

7.10 
2926 
165 

21.4 

10.3 
4700 
7.10 

2926 
165 
21.4 

Route 
EPC 

Units 

EPC 

S8ltied 
for Hazard 

:alculation (1 

Intake 
(Non-Cance( 

M 
M 

M 
M 
M 

M 

M 
M 
M 

M 
M 
M 

4.7E-07 

2.2E-04 
3.3E-07 
1.3E-04 
7.6E-06 
9.8E-07 

4.6E-05 
1.2E-04 

1.9E-07 
7.6E-05 
4.3E-06 
5.6E-07 L 

Total 
(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 
(2) Specify if subchronic. 

Reference 

Dose (2) 

2.OE-02 
l.OE+OO 
3.OE-04 

3.OE-01 
2.OE-02 
7.OE-03 

3.8E-03 
1 .OE-01 
1.2E-04 
4.5E-02 

6.OE-04 
7.OE-05 

card lnder 

Reference 

Concentration 

N/A 
N/A 
NIA 
N/A 

N/A 
N/A 

NIA 
N/A 

NIA 
N/A 

N/A 
N/A 

xure Route 

Reference 
Concentration 

Units 

Hazard 
Quotient 

N/A 
N/A 

N/A j 

N/A 
N/A 
N/A 

NIA 
NIA 
N/A 

N/A 
N/A 
N/A 

Pathways 

2.3E-05 
2.2E-04 
l.lE-03 
4.5E-04 
3.6E-04 
1.4E-04 

2.3E-03 
1.2E-02 
1.2E-03 

1.5E-03 
1.7E-03 
5.4E-03 
E.OE-03 

3.OE-02 

3.2E-02 

. 



TABLE 7.17 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

MCRO PARRIS ISLAND, SOUTH CAROLINA 

Scenario Timeframe: Current/Future 

, \ 
Exposure Medium: Sediment Waste 

Exposure Point: Site 12 -Jericho Island 
Receptor Population: Recreational Users 
Receptor Age: Adults I 

Exposure 

Route 

Chemical Medium Medium Route Route 

of Potential Ef=C EPC EPC EPC 
Concern Value Lklits Value Units 

ngestion 

Iemtal 

A&or-1254 
Antimony 

Arsenic 
Cadmium 
Copper 
Iron 

Manganese 

Aroclor-1254 

Antimony 
Arsenic 
Cadmium 

Copper 
Iron 

Manganese 

(Total 

(Total 

24.0 
9.40 
49.7 
4.70 

489 
307OQO 

1480 

24.0 
9.40 
49.7 

4.70 
489 

307000 
1480 

24.0 

9.40 
49.7 
4.70 
489 

307000 
1480 

24.0 
9.40 

49.7 
4.70 

489 
307tmO 

1480 

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

(2) Specify II subchronic. 

EPC 
Selected 

for Hazard 
:alculation (1 

Intake 
(Non-Cancer) 

M 4.2E-06 
M 1.7E-06 
M 8.6E-06 
M 8.3E-07 
M 6.6E-05 
M 5.4E-02 
M 2.6E-04 

M 4.6E-07 
M 1.9E-08 
M 3.OE-06 
M 9.46-09 
M 9.6E-07 
M 6.2E-04 

M 3.OE-06 

Reference 
Dose (2) 

2.OE-05 
4.OE-04 
3.OE-04 
5.OE-04 
4.OE-02 

3.OE-01 
2.OE-02 

l .BE-05 
E.OE-06 
1.2E-04 
5.OE-06 

1.2E-02 
4.5E-02 
&OE-04 

lzard Inde) 

Concentration 
Reference 

Z0tcentration 
Units 

NIA N/A 
N/A N/A 

N/A N!A 
WA N/A 
NIA N/A 
N/A N/A 
N/A N/A 

N/A N/A 

N/A N/A 
N/A NIA 

NIA N/A 

NIA N/A 

NIA N/A 

N/A N/A 

v3ure Routt ‘athways 

Hazard 

Quotient 

2.1E-01 
4.1 E-03 
2.9E-02 

1.7E-03 
2.2E-03 * 
1.6E-01 

1.3E-02 
4.4E-01 
2.7E-02 
2.4E-03 

2.4E-02 
1.9E-03 
8.2E-05 
1.4E-02 

3.7E-03 
7.3E-02 
5.1 E-01 

/ 

~‘. i- .‘,, 

\ 

.-.. 
.i 

.I 



Site 12 - Jedcho Island 
Receptor Population: Child Residents 

Exposure 

Route 

Chemical 
01 Potential 

Concern 

Medium 
EPC 
Value 

rgestion Eenzo(a)pyrene 0.214 

Antimony 8.00 
Arsenic 50.6 
fron 99700 
Manganese 328 

(Total) 
bermal Benro(a)pyrene 0.214 

Antimony 8.00 
Arsenic 50.8 

Iron 99700 
Manganese 326 

(Total) 

Medium 
EPC 

Units 

Route 

EPC 
Value 

ma 0.214 
mm 8.00 
mg/k9 50.6 
mfls 99700 

mg/ke 326 

ments 0.214 
mgncg 8.00 
mv%f 50.6 

mg/k9 99700 
wh 328 

TABLE 7.16 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

MCRO PARRIS ISLAND. SOUTH CAROLINA 

Route 

EPC 
Units for Hazard 

Calculation (1: 

M 
M 
M 

M 
M 

M 
M 
M 
M 

M 

Intake 

(Non-Cancer: 

Intake 

(Non-Cancer) 
Units 

2.7E-06 w&Wv 
l.OE-04 wWW 
6.5E-64 ms-WW 
1.3E+OO mwWW 
4.2E-03 WWW 

7.1 E-07 
2.OE-07 
3.9E-05 

2.5E-03 
8.4E-06 

Total 

Reference 

Dose (2) 

NA 
4.OE-04 
3.OE-04 
3.OE-01 

2.OE-02 

NA 

B.OE-06 
1.2E-04 
4.5E-02 
6OE-04 

tzard Inde: UA 

Reference 

Dose Units 

Reference Reference 
:oncentration Concentration 

Units 

N/A N/A 

N/A NIA 

N/A . N/A 

N/A N/A 

NIA N/A 

f 

N/A N/A 
N/A N/A 
N/A N/A 

NIA N/A 

NIA 

I 

N/A 

1 Hazard 

Quotient 

__ 

i 

2.6E-01 
2.2E+OO 
4.2E+OO 

(1) Specify Medium-Specific (M) or Route-Specffic (R) EPC selected l?r hazard calculation. 

(2). Specify if subchronic. 



TABLE 7.19 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

, 
Site 12. Jericho Island 

Receptor Population: Child Residents 

I 
Route 
EPC 
Units 

Reference 
Dose Units 

Hazard 
Quotient 

Exposure 

I 

Chemical 

Route ol Potential 
Medium Medium 

EPC EPC 

I Concern Value Units 

Intake 

(Non-Cancer) 
Units 

Reference 
:oncentration 

Reference 
:oncentration 

Units 

Route 
EPC 

Value 

850 ug/L 650 
4.50 USn 4.50 
5140 UN- 5140 
35.4 @- 35.4 
8.10 UN- 8.10 

122066 ugn 122000 

1530 UN- 1530 
10.0 USn 10.0 

Acetone 
Chlorolon 
Afumfnum 

Arsenic 

Cadmium 
Iron 

Manganese 
Thallium 

650 W- 
4.50 UN- 
5140 @- 
35.4 ug/L 
8.10 W- 

122000 USn 
1530 ULM- 
10.0 W- 

(Tott 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected lor hazard calculation. 

(2) Specify if subchronic. 

EPC 
Selected 

tar Hazard 

:alculation (1 

M 
M 
M 
M 

M 

M 
M 
M 

h4 
M 

M 
M 

M 
M 
M 
M 

Intake 
(Non-Cancer 

Reference 

Dose (2) 

1 .OE-01 
1 .OE-02 
l.OE+OO 
3.OE-04 

S.OE-04 
3.OE-01 
2.OE-02 
7.OE-05 

3.6E-02 
2.5E-04 

2.8E-01 
1.9E-03 
4.4E-64 
6.7E+OO 

8.4E-02 
5.5E-04 

N/A 
NIA 

N/A 
N/A 

N/A 
WA 
N/A 
N/A 

NIA 

N/A 

NIA 
N/A 
N/A 
N/A 
N/A 
N/A 

3.6E-01 
2.5b02 

2.8E-01 
6.5E+OO 
8.9E-01 
2.2E+Ol 
4.2&00 

7.8E+OO 
4.2EtOl 
2.2E-03 

8.9E-03 
4.8E-03 
2.6E-02 
1.5E-01 

2.5E-01 
1.7E-01 

8.6E-02 
6.9E-01 

4.3E+Ol ” 

1.8E-04 
1.4E-05 
4.6E-04 

3.2E-08 
7.3E-07 

l.lE-02 
1.4E-04 
9.OE-07 

8.3E-02 
2.OE-03 

1 .OE-01 
1.2~.04 
5.OE-08 
4.5E-02 

B.OE-94 
l.lE-05 

zard Index 

N/A 
N/A 
N/A 

N/A 
N/A 
NIA 

NIA 

N/A 

sure Flouts 

N/A 

N/A 
N/A 

N/A 
N/A 
N/A 
N/A 

N/A 

‘athways 
L 

AC 



TABLE 7.20 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

,\, 

Exposure Point: Site 12 - Jericho Island 

Receptor Population: Child Residents 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 
Units 

Route 

EPC 
Value 

Route 
EPC 
Units 

EPC Intake Intake Reference Reference Reference Reference Hazard 

Selected (Non-Cancer) (Non-Cancer) Dose (2) Dose Units Concentration Concentration Quotient 

lor Hazard Units Units 

Calculation (1) 

gestion Aluminum 14645 mgncg 14645 

Antimony 2.62 wvW 2.62 

Arsenic 9.34 w% 9.34 

Iron 19376 ( msnco 19376 

Manganese 69.4 wk7 69.4 

Nickel 62.6 m5W 62.6 

Vanadium 33.2 mgncg 33.2 

(Total) 

srmal Aluminum 14645 m&3 14645 

Antimony 2.62 m@g 2.62 

Arsenic 9.34 mm0 9.34 

Imn 19376 m#a 19376 

Manganese 69.4 mwQ 69.4 

Nickel 62.6 w&g 62.6 

Vanadium 33.2 mgncg 33.2 

(Total) 

(1) Specify Medium-Specilic (M) or Route-Specific (R) EPC selacted for hazard calculation. 

(2) Specify if subchronic. 

M 2.4E-02 mvU@w l.OE+OO mentsldw N/A N/A 2.4E-02 

M 4.6E-06 msncsldw 4.OE-04 w’WJw N/A N/A 1.2E-02 

.M 1.5E-05 wWJw 3.OE-04 wk#W N/A N/A 5.1 E-02 

M 3.2E-02 WWW 3.OE-01 mkWw WA N/A l.lE-01 

M 1.5E-04 WWW 2.OE-02 wWJw N/A N/A 7.3E-03 

M 1 .OE-04 WWW 2.OE-02 wWW h/A N/A 5.1E-03 

M 5.5E-05 wWJw 7.OE-03 w%VdaY N/A N/A 7.6E-03 
2.1E-01 

M 4.9E-05 mglkgldw 1 .OE-61 wWW N/A N/A 4.9604 

M 9.3E-09 wWdw E.OE-06 wWW N/A N/A 1.2E-03 

M 9.2E-07 wY%Way 1.2E-04 maWdaY N/A N/A 7.5E-03 

M 6.4E-05 wWW 4.5E-02 wvWdw N/A N/A 1.4E-03 

M 2.9E-07 wWW 6.OE-04 wWdw N/A N/A 3.7E-04 

M 2.1E-07 w&V& 5.4E-03 WWW N/A N/A 3.6E-05 

M l.lE-07 mglkgldw 7.OE-05 mancgldw N/A N/A 1.6E-03 
1.3E-02 

Total Hazard Index Across All Exposure Routes/Pathways 2.3E-01 



TABLE 7.21 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Site 12 - Jedcho Island 

Receptor Population: Child Residents 

of Potential 

I 
Medium 

EPC 
Value 

Medium 

EPC 
unils 

2926 WJ- 

i65 UM- 
21.4 WJ- 

7.10 ugll 
2926 UgR 
165 USn 
21.4 ugn 

EPC 
Selected 

for Hazard 
:alculation (1) 

M 
M 

M 
M 
M 
M 

M 

M 
M 

M 
M 
M 

Intake 
Non-Cancer) 

2.2E-06 
1 .OE-03 
1.5E-06 
6.3E-04 
3.5E-05 
4.6bO6 

7.6E-05 
2.OE-04 
3.OE-07 

1.3E-04 
7.1E-06 

9.1E-07 

Intake 

(Non-Cancer 
Units 

Reference 

Dose (2) 

Dermal 

Arsanlc 
Iron 
Manganese 
Vanadium 

(Total 
Bis(2-ethylhexyf)phthalate 
Afumktum 
Arsenic 

Iron 
Manganese 
Vanadium 

(Total, 

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

(2) Specify it subchronic. 

2.OE-02 
1 .OE+OO 
3.OE-04 
3.OE-01 
2.OE-02 
7.OE.03 

3.6E-03 
l.OE-01 
1.2E-04 
4.5E-02 
8.OE-04 

7.OE-05 

zard Index 

Reference 
Concentration 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 
N/A 
N/A 
N/A 

N/A 
N!A 

f=totltt Pathways 

Reference 
Concentration 

Units 

N/A 
N/A 
N/A 
N/A 

N/A 
NIA 

N/A 

N/A 
N/A 
N/A 

N/A 
N/A 

Hazard 
Quotient 

l.lE-04 

1 .OE-03 
5.1E-03 
2.1E-03 
1.6E-03 

6..5E-04 
l.lE-02 
2.OE-02 
2.OE-03 

2.5E-03 
2.6E-03 
6.6E-03 
1.3E-02 
4.9E-02 

6.OE-02 



TABLE 7.22 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Exposure Medium: Sediment Waste 

Site 12 -Jericho Island 
Receptor Population: Child Residents 

Exposure 
Route 

Chemical 
of Potential 

Concern 

Medium 

EPC 
Value 

Medium 

EPC 
Units 

Ingestion Arcclor-1254 24.0 mm0 
Antimony 9.40 manta 
Arsenic 49.7 ma/ks 
Cadmium 4.70 mm 
Wwr 469 mg/kg 
Iron 307000 mo& 
Manganese 1480 mg/kg 

(Total) 

Dermal - Aroclor-1254 24.0 wv% 
Antimony 9.40 me/kg 
Arsenic 49.7 msrke 
Cadmium 4.70 mm4 
Copper 489 mg/kg 
Iron 307000 mancg 
Manganese 1480 wvw 

(Total) 

Route Route 

EPC EPC 

Value Units 

24.0 mgncg 
9.40 wh2 
49.7 mwb 
4.70 ma/kg 
489 mwM 

307000 wk3 
1460 mg/kg 

24.0 
9.40 
49.7 

-4.70 

489 
307Oilo 

1460 

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

(2) Specify if subchronic. 

EPC 

Selected 
for Hazard 

:alculation (1 

M 
M 
M 
M 
M 

M 
M 

M 

M 
M 
M 
M 

M 
M 

Intake 

Non-Cancer) 

3.gE-05 

1.5E-05 
8.2E-05 
7.7606 

6.OE-04 
5.OE-01 
2.4E-03 

7.9E-07 
3.1E-08 
4.9E-06 
1.5E-08 

1.6E-06 
1 .OE-03 
4.9E-06 

Reference 

Dose (2) 

Reference 
:oncentration 

2.OE-05 
4.OE-04 
3.OE-04 
5.OE-04 
4.OE-02 
3.OE-01 
2.OE-02 

N/A 
N/A. 

N/A 
N/A 
N/A 

N/A 
N/A 

1.8E-05 

8.OE-06 
1.2E-04 
5.OE-06 
1.2E-02 

4.5E-02 
8.OE-04 

N/A 

N/A 
N/A 
N/A 
N/A 

N/A 
N/A 

zard Index :ross All Exposure Route 

N/A 3.9E02 
N!A~ 2.7E-01 
N/A 1.5E-02 
N/A 2.OE-02 
N/A 1.7E+OO 
N/A 1.2E-01 

4.1E+OO 
N/A 4.4E-02 
N/A 3.9E-03 
N/A 4.OE-02 
N/A 3.1E-03 
NIA 1.3E-04 
N/A 2.2E-02 

pathzys iz 



TABLE 7.23 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Site 12 - Jericho Island 

Receptor Population: Adult Residents 

I” 

DC 

L 

Exposure 
Route 

Chemical Medium 

01 Potential EPC 

Concern Value 

gestion 

3mlal 

Benzo(a)pyrene 0.214 

Antimony 8.00 

Arsenic 50.8 

Iron 99700 

Manganese 326 
(Total) 

Benzo(a)pyrene 0.214 

Antimony 8.00 

Arsenic 50.8 

lrcm 99700 

Manganese 328 
(Total) 

Medium 

EPC 
Units 

Route 
EPC 

Value 

Route 
EPC 
Units 

EPC 

Selected 
for Hazard 

Calculation (1) 

ma/ks 0.214 m@g M 

w&i 8.00 wN M 

m&i 50.8 ma/kg M 

: fw3M 99700 mgncg M 

m#o 328 mc& M 

m&7 328 mom M 

intake 
(Non-Cancer) 

Intake 

(Non-Cancer) 

I Units 

7.OE-05 
1.4E-01 

4.5E-04 

1.5E-07 
4.4E-08 

8.3E-06 
5.4E-04 
1.8E-06 

-q-q-g 

N/A NIA ._ 

N/A N/A 2.7E-02 
N/A N/A 2.3E-01 
N/A N/A 4.6E-01 
N/A N/A 2.2E-02 

7.4E-01 
N/A N/A __ 

I 0m1 narara maex mross HII Exposure noureslrarnways 1 8.2~.u I 
(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. . 
(2) Specify if subchronic. 

Reference 
Dose (2) 

Reference 

Dose Units 

4.OE-04 

3.OE-04 
3.OE-01 
2.OE-02 

8.OE-06 
1.2E-04 
4.5E-02 

8.OE-04 

I I 
Reference 1 Reference 1 fi;izm 

Concentration Concentration 

I Units Units 

I 



TABLE 7.24 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Scenario Timeframe: Future 
Medium: Groundwater 

Exposure Medium: Groundwater 
Exposure Point: Site 12 -Jericho Island 
Receptor Population: Adult Residents --I 

lReceptor Age: Adult I 

Exposure Chemical Medium 

Route cl Potential EPC I Concern Value 

t 
I 

gesticn Acetone 650 
Chloroform 4.50 
Aluminum 5140 

Arsenic 35.4 

I Cadmium 8.10 
Iron 122ooo 
Manganese I 1530 
Thallium 10.0 

Medium Route Route 

EPC EPC EPC 

Lklits Value Units 

650 W- 
4.50 W- 

5140 W& 
35.4 W 
8.10 ug/L 

122000 W- 
1530 W 
10.0 W- 

650 
4.50 

5140 
35.4 
8.10 

122000 

1530 

10.0 

5140 W- 
35.4 WL 
8.10 ugn 

122ooo W- 
1530 W- 
10.0 W- 

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

(2) Specify if s&chronic. 

EPC 
Selected 

for Hazard 
:alculation (1 j 

M 

M 
lu 
M 
M 
M 
M 
M 

M 
M 
M 

M 
M 
M 
M 

M 

tntake 
(Non-Cancer) 

5.gE-02 
4.1E-04 
4.7E-01 
3.2E-03 
7.4E-04 
l.lE+Ol 

1.4E-01 
9.1E-04 

4.2E-04 

3.2E-05 
l.lE.03 
7.5E-06 
1.7E-06 

2.6E-02 
3.2E-04 

2.1E-06 

Relerence 
Dose (2) 

1 .OE-01 
1 .OE-02 

l.OEtOO 
3.OE-04 
5.OE-04 
3.OE-01 

2.OE-02 
7.OE-05 

8.3E-02 
2.OE-03 
1 .OE-01 
1.2E-04 

5.OE-06 
4.5E-02 
8.OE-04 

l.lE-05 

lzafd Index 

:oncentration 
Reference 

Concentration 
Units 

N/A N/A 
N/A N/A 

N/A N/A 

N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A NIA 

N/A N/A 
NIA N/A 
N/A NIA 

N/A N/A 
WA N/A 
N/A NIA 

N/A N/A 
N/A N/A 

- 
:roes All Exposure noutc Pathways 

Hazard 
Quotient 

5.9E-01 
4.1E-02 
4.7E.01 
l.lE+Ol 
1 .SE+OO 

3.7EtOl 
7.OE+OO 
13E+Ol 
7.1E+Ol 
5.OE.03 
1.6E-02 
l.lE-02 

&lE-02 
3.4E-01 
5.7E01 

4.OE-01 

2.OE-01 
1.6E+O9 
7.2E+Oi 



Site 12 -Jericho Island 

Receptor Population: Adult Residents 

TABLE 7.25 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Exposure 
Route 

Chemical Medium Medium Route Route 
of Potential EPC EPC EPC EPC 

Concern Value Units Value Units 

EPC Intake Intake Reference Reference Reference Reference Hazard 
Selected (Non-Cancer) (Non-Cancer) Dose (2) Dose Units Concentration Concentration Quotient 

for Hazard Units Units 
Calculation (1) 

rgestion 

lermal 

Aluminum 
Antimony 

Arsenic 
Iron 

Manganese 
Nickel 

Vanadium 

Aluminum 
Antimony 

Arsenic 
Iron 
Manganese 
Nickel 

Vanadium 

(Total) 

(Total) 

14845 

2.82 

9.34 
19376 

69.4 
62.6 

33.2 

14845 
2.82 

9.34 
19376 

89.4 
62.6 

33.2 

14845 
2.82 

9.34 

19376 
89.4 
62.6 

33.2 

14845 

2.82 

9.34 

19376 
89.4 
62.6 

33.2 

M 2.6E-03 mg/kvday l.OE+OO me/ka/day N/A N/A 2.6E-03 

M 5.OE-07 wMWw 4.OE-04 wWW NIA N/A 1.2E-03 
.M 1.6E-06 wWW 3.OE-04 WWW N/A N/A 5.5E-03 

M 3.4E-03 WWW 3.OE-01 wWdaY N/A NIA l.lE-02 
M 1.8E-05 wWdaY 2.OE-02 wWday N/A N/A 7.9E-04 
M l.lE-05 w%WW 2.OE-02 fwWday N/A N/A 5.5E-04 
M 5.8E-06 wtwday 7.OE-03 WWdaY NIA N/A 8.4E-04 

2.3E-02 

M 1 .OE-05 wNW=w l.OE-01 wWday N/A N/A 1 .OE-04 
M 2.OE-09 w’@‘W 8.OE-06 msnctiday NIA NIA 2.5E-04 
M 2.OE.07 mmtiday 1.2E-04 WWW NIA tVA 1.6E-03 
M 1.4E-05 WWday 4.5E-02 mWcW N/A N/A 3.OE-04 
M 6.3E-08 WW’W 8.OE-04 wPWW N/A N/A 7.9b05 
M 4.4E-06 WWVW 5.4E-03 wWday N/A N/A 8.1E-08 
M 2.3E-08 wWday 7.OE-05 mWday NIA N/A 3.3E-04 

2.7E-03 
-.*.. . . . _ _.. - - .-/n-&L.- .^..^ ^^_^^ I O~ELI nazara inaex Across Ali txposure noute;nra~~tways 

(1) Specify Medium-Spscilic (M) or Route-Specific (R) EPC selected for hazard calculation. 
1 Z.Ok-“Z 

(2) Specify if subchranic. 



TABLE 7.26 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Site 12 -Jericho Island 

Receptor Population: Adult Residents 

Receptor Age: Adult 

Exposure 

Route 

Chemical 
of Potential 

Concern 

Medium 

EPC 

Value 

Medium 
EPC 
Units 

fngestion Bis(2-ethyihexyl)phthalate 10.3 us/L 
Aluminum 4700 ugn 
Arsenic 7.10 ;a/L 
Iron 2926 : LQIL 

Manganese 185 u@ 
Vanadium 21.4 UN. 

(Tctal) 

M Dermal Bis(2-ethyfhexyf)phthalate 10.3 ug/L 
Aluminum 4700 UN- 
Arsenic 7.10 UQn 
Iron 2926 UgR 
Manganese 165 UN- 
Vanadium 21.4 W 

(Total) 

Route Route 

EPC EPC 

Value Units 

10.3 USn 
4700 UgR 
7.10 UN 

2926 u* 
185 UN. 
21.4 u& 

10.3 ugn 
4700 UaR 

7.10 UN- 
2926 ugn 
165 ugn 
21.4 ug/L 

EPC 

Selected 
for Hazard 

:alculation (1) 

M 
M 

.M 
M 
M 
M 

M 
M 
M 

M 
M 
M 

Intake 
(Non-Cancer) 

4.7E-07 
2.2G04 
3.3E.07 
1.3E-04 
7.6E-06 
9.8E-07 

4.6E-05 
1.2E-04 

1.9E-07 
7.6E-05 
4.3E-06 

5.6P07 

I 

Total Hazard IndeB 

Intake 

(Non-Cancer) 
UtlitS 

Reference 

Dose (2) 

2.OE-02 
l.OE+JO 
3.OE-04 
3.OE-01 
2.OE-M 
7.OE-03 

3.8E-03 
1 .OE-01 

1.2E-04 
4.5E-02 
B.OE-04 
7.OE-05 

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

(2) Specify if subchronic. 

Reference 
Dose Units 

Reference 
:onc.entratior 

NIA 
N/A 
WA 
NIA 
tVA 
N/A 

N/A 
N/A 

N/A 
NIA 

NIA 
N/A 

xposure Roul 

Referertce 
:oncentration 

Units 

Hazard 
Quotient 

N/A 

N/A 
NIA 
N/A 

N/A 
N/A 

N/A 

NIA 

N/A 
NIA 

NIA 
NIA 

>athways 

2.3E-05 
2.2E-04 
l.lE-03 

4.5E-04 
3.6E-04 
!.4E-04 

2.3E-03 
1.2E-02 
1.2E-03 
1.5E-03 

1.7E-03 
5.4E-03 
8.OE-03 
3.OE-02 

3.2E-02 



TABLE 7.27 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

, I”““” 
Exposure Medtum: Sediment Waste 
Exposure Point: Site 12 - Jericho Island 

Receptor Population: Adult Residents 
Receptor A9e: Aduk I 

Route 
EPC 
Units 

Intake 
(Non-Cancer] 

Units 

Reference 
Dose (2) 

Reference 
Dose Units 

Reference 
Concentratior 

Reference 
hncentration 

Uiiits 

Exposure. 

Route 

Chemical 
of Potential 

EPC 
Selected 

for Hazard 
:alculation (1: 

Intake 
(Non-Cancer) 

Hazard 
Quotient 

Medium Medium Route 
EPC EPC EPC 

value UllitS Value 

24.0 mdka 24.0 

9.40 msnca 9.40 
49.7 m@Q 49.7 
4.70 I m@Q 4.70 

489 QmQ 489 

307fx6 w&Q 307fXlo 
1480 ma/ice 1480 

24.0 menca 24.0 
9.40 msncg 9.40 

49.7 w@Q 49.7 

4.70 mente 4.70 

489 mgnta 489 
307000 mg/kg 307000 

1480 mmQ 1480 

4.2E-06 
1.7E-06 

8.6E-06 
8.3E-07 
8.6E-05 
5.4E-02 
2.8E-04 

2.OE-05 
4.OE.04 

3.OE-04 
5.0~~04 
4.OE-02 
3.OE-01 
2.OE-02 

N/A 

N/A 
N/A 
N/A 

N/A 

N/A 
N/A 

N/A 
N/A 
N/A 
NIA 
NIA 
N/A 

N/A 

2.1E-01 
4.1E-03 

2.9E-02 
1.7E-03 
2.2E-03 
l.EE-01 

1.3E-02 
4.4E-01 
9.4603 
8.3E-04 
8.5P03 
6.6E-04 
2.9E-05 
4.6E-03 

1.3E-03 

2.6E-02 
4.7E.01 

M 
M 
M 
M 

M 
M 
M 

M 
M 
M 

M 
M 
M 

M 

tgestiw 

lermal 

Amclor-1264 

Antimony 
Arsenic 
Cadmium 

copper 
ImIt 
Manganese 

Aroclor-1254 
Antimony 
Arsenic 
Cadmium 

Copper 
Iron 

Manganese 

(Tota 

(Tota 

N/A N/A 
NIA N/A 

N/A NIA 

N/A N/A 
N/A N/A 

NIA N/A 
N/A N/A 

sure Rout1 ‘athways 

1.7E-07 

6.6E09 
1 .OE-06 
3.3E-09 
3.4E-07 
2.2~.04 
1 .OE-06 

l .EE-05 
E.OE-06 
1.2E-04 
5.0~~06 
1.2E-02 

4.5E-02 
E.OE-04 

lzard Index 
(1) Specify Medium-Specific (M) or Route-Specffic (R) EPC selected for hazard calculation. 

(2) Specify if subchmnic. 



TABLE 8.1 
CALCULATION OF CANCER RISKS . 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Exposure Medium: Surface Soil 
Exposure Point: Site 12 -Jericho Island 

Receptor Population: Construction Workers 

Exposure Exposure Chemical Chemical Medium Medium 

Route Route \ of Potential \ of Potential EPC EPC 

Concern Concern Value Value 

Ingestion Ingestion Benzo(a)pyrene Benzo(a)pyrene 0.214, 0.214, 

Antimony Antimony 8.00 ’ 8.00 ’ 
Arsenic Arsenic 50.8 50.8 
Iron Iron 99700 99700 

Manganese Manganese 328 328 
(Total) (Total) 

Dermal Dermal Benzo(a)pyrene Benzo(a)pyrene 0.214 0.214 
Antimony Antimony 8.00 8.00 

Arsenic Arsenic 50.8 50.8 

Iron Iron 99700 99700 
Manganese Manganese 328 328 

(Total) (Total) 

Medium 

EPC 
Units 

Wkg 
Wkg 
mg/kQ 
w/kg 
mg/kg 

mg/kg 
m/kg 
@kg 
w/kg 
mg&! 

Route 
EPC 

Value 

Route 

EPC 
Units 

0.214 @kg 
8.00 mg/kg 

50.8 mshl 
99700 wh 

328 @kg 

0.214 w/kg 

8.00 mg& 
50.8 mglkg 

99700 mgh 
328 mdkg 

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

-PC Selected 
for Risk 

>alculation (1) 

Intake 

(Cancer) 

Intake 
(Cancer) 

Units 

M 7.2E-09 mglkglday 7.3E+OO 

M 2.7E-07 mglkglday NA 
M 1.7E-06 w/kg/day 1.5E+OO 

M 3.3E-03 Wkgldw NA 

M l.lE-05 mgWdaY NA 

M 4.OE-09 rng/kg/day 

M l.lE-09 mg/kg/dw 
M 2.2E-07 mglkgfday 

M 1.4E-05 mg/Wday 
M 4.7E-08 mglkglday 

2.4E+Ol 
NA 

3.7E+OO 
NA 
NA 

O-w/kg/day) -1 52E-08 

I 
(mg/kg/day) -1 N/A 

OWWdaY) -l 2.6E-06 

OWWday) -1 N/A 

Total Risk Across All Exposure Routes/Pathways 1 350E-06 



TABLE 8.2 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Site 12 - Jericho Island 
Receptor Population: Construction Workers 

Exposure 

I 

Chemical 

Route of Potential 
Exposure 

Route 

Chemical 
of Potential 

Concern Concern 

Medium Medium Medium Medium Route Route Route EPC Selected EPC Selected Intake Intake Intake Intake Cancer Slope Cancer Slope Cancer Slope Cancer Slope Cancer Cancer 
EPC EPC EPC EPC EPC EPC EPC EPC for Risk for Risk (Cancer) (Cancer) (Cancer) (Cancer) Factor Factor Factor Units Factor Units Risk Risk 

I. Value Value 
I 

Units Units Value Value Units Units Calculation (1) Calculation (1) Units Units 

Dermal Dermal Acetone Acetone 650 650 WA WA 650 650 

Chloroform Chloroform 4.50 ’ 4.50 ’ ug/L ug/L 4.50 4.50 

Aluminum Aluminum 5140 5140 UN- UN- 5140 5140 

Arsenic Arsenic 35.4 35.4 ug/L ug/L 35.4 35.4 

Cadmium Cadmium 6.10 8.10 ug/L ug/L 8.10 8.10 
Iron Iron 122000 122000 ug/L ug/L 122000 122000 

Manganese Manganese 1530 1530 UN- UN- 1530 1530 
Thallium Thallium 10.0 10.0 UN- UN- 10.0 10.0 

(Total) (Total) 

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

ug/L ug/L 

w- w- 

ug/L ug/L 
WP- WP- 
uglL uglL 

ug/L ug/L 
ug/L ug/L 

ug/L ug/L 

M 1.5E-05 1.5E-05 mWdaY mWdaY NA NA (rr@k@day) -1 N/A (rr@k@day) -1 N/A 
M 8.OE-09 8.OE-09 mg/kg/daY mg/kg/daY 3.1 E-02 3.1 E-02 MWWday) -I MWWday) -I 2.4E-10 2.4E-10 
M 1.2E-06 1.2E-06 mg/kg/day mg/kg/day NA NA Wx?Wday) -1 Wx?Wday) -1 N/A N/A 
M 8.3E-09 8.3E-09 mg/kg/daY mg/kg/daY 3.7E+gO 3.7E+gO OwWdaY) -I OwWdaY) -I 3.OE-08 3.OE-08 
M 1.9E-09 1.9E-09 mg/kg/daY mg/kg/daY NA NA (mg/kg/day) -1 N/A (mg/kg/day) -1 N/A 
M 2.9E-05 2.9E-05 WWdaY WWdaY NA NA OwWcW) -I NM OwWcW) -I NM 
M 3.6E-07 3.6E-07 mglkglday mg/kg/day NA NA OwWday) -I NM OwWday) -I NM 
M M 2.3E-09 2.3E-09 WWdaY WWdaY NA NA @g/kg/day) -1 N/A @g/kg/day) -1 N/A 

3.1 E-08 3.1 E-08 
Total Risk Across All Exposure Routes/Pathways 1 1 3.lE-08 

. 
Total Risk Across All Exposure Routes/Pathways 1 1 3.lE-08 

. 



TABLE 8.3 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

,‘(, 

Exposure Point: Site 12 -Jericho Island 
Receptor Population: Construction Workers 

Exposure Chemical Medium Medium Route 

Route of Potential EPC EPC EPC 

Concern Value Units Value 

igestion Aluminum 14845, mg/kg 14845 

Antimony 2.82 4 WmJ 2.82 

Arsenic 9.34 w/kg 9.34 

Iron 19376 mg/kg 19376 

Manganese 89.4 mg/kg 89.4 

Nickel 62.6 Wkg 62.6 

Vanadium 33.2 mg/kg 33.2 

(Total) 

temtal Aluminum 14845 w&l 14645 

Antimony 2.82 Wkg 2.82 

Arsenic 9.34 mg/kg 9.34 

Iron 19376 w/kg 19376 

Manganese 89.4 mg/kg 89.4 

Nickel 62.6 w/kg 62.6 

Vanadium 33.2 w/kg 33.2 

(Total) 

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

Route 
EPC 
Units 

w/kg 
mg/kg 
mgfkg 
mdkg 

mg/kg 
mg/kg 
mgb 

mgkl 
msnca 
mgh 
w/kg 

mg/kg 
w/kg 

Wkg 

EPC Selected Intake . intake Cancer Slope Cancer Slope Cancer 
for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Calculation (1) Units 

M 6.4E-05 mglkglday NA (mgjkglday) -1 N/A 
M i .EE-08 mg/Wday NA O’WWdaY) -l N/A 
M 5.3E-08 mg/Wday 1.5E+OO @wW~ay) -I 7.9E-08 

M i.lE-04 mg/Wday NA O%t~sldaY) -l N/A 

M 5.OE-07 mglkglday NA MWW~aY) -I N/A 

M 35E-07 Wkg/daY NA (mgnCg/day) -1 N/A 

M 1.9E-07 WWday NA (mgikglday) -1 N/A 
7.9E-08 

M 3.6E-07 WWdaY NA @q/kg/day) -1 N/A 

M 6.8E-11 mglkglday NA OWWdaY) -1 N/A 

M 6.7E-09 mg/Wday 3.7E+OO (mg/kg/day) -1 2.5E-08 

M 4.7E-07 WWW NA (mglkglday) -1 N/A 

M 2.2E-09 mglkglday NA OWWday) -1 N/A 

M 1.5E-09 mg/kg/day NA (w/kg/day) -1 N/A 

ti E.OE-10 mglkglday NA OWWdw) -1 N/A 
25E-08 

Total Risk Across All Exposure Routes/Pathways 1 .OE-07 

‘) ‘.’ 

‘. 
1 i” ‘! 



TABLE 8.4 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Exposure Medium: Surface Water 
Site 12 -Jericho Island 

Receptor Population: Construction Workers 

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 

i. 
Risk 

Concern. Value Units Value Units Calculation (1) Units 

Ingestion Bis(2-ethylhexyl)phthalate 10.3 w 10.3 UgR M 9.6E-09 mg/k@w 1.4E-02 OwWdW -I 1.3E-10 
Aluminum 4700 1 ug/L 4700 UN- M 4.4E-06 w/kg/day NA OWWday) -I N/A 
Arsenic 7.10 W- 7.10 W- M 6.7E-09 Wkg/day 15E+OO @wWday) -l 1 .OE-68 
Iron 2926 USn 2926. ug/L M 2.7E-06 WWJw NA OWWday) -I N/A. 
Manganese 165 ug/L 165 WL M 1.5E-07 mg/WW NA (mg/kg/day) -1 N/A 

w Vanadium 21.4 Uti 21.4 UN- M 2.OE-08 mgncg/day NA W@WJay) -I N/A . 
: 

(Total) 
i 

1 .OE-68 
De-1 Bis(2-ethylhexyt)phthalate 

5 
10.3 W- to.3 ug/L M 2.4E-07 Wkg/dw 7.4E-02 O’wW~ay) -l 1.7E-08 

Aluminum 4700 u!& 4700 UN- M l.lE-06. mg/kg/day NA OWWcW -I NM 
Arsenic 7.10 wf- 7.10 UN- M 1.7E-09 mg/kg/dw , 3.7E+OO WWWcW -I 6.1 E-09 
Iron 2926 WL 2926 KM- M 6.8E-07 WWW NA WxfWday) -I N/A 
Manganese 165 w- 165 ug/L M 3.9E-08 mgncg/day NA (n-g/kg/day) -1 N/A 
Vanadium 21.4 w 21.4 ug/L M 5OE-09 mglkglday NA OwWday) -I WA 

(Total) 2.3E-08 
Total Risk Across All Exposure Routes/Pathways , 3.4E-08 

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



TABLE 8.5 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA , 
Exposure Medium: Sediment Waste 

Site 12 - Jericho Island 
Receptor Population: Construction Workers 

Exposure 
Route 

Chemical Medium Medium Route Route EPC Selected 

of Potential EPC EPC EPC EPC for Risk 

Concern Value Units Value Units Calculation (1) 

igestion 

lermal 

Aroclor-1254 
Antimony 
Arsenic 

Cadmium 
Copper 
Iron 

Manganese 

Aroclor-1254 

Antimony 
Arsenic 

Cadmium 

Copper 

Iron 

Manganese 

24.0 : 
9.40 ’ 
49.7 

4.70 
489 

307000 

1480 
(Total) 

24.0 

9.40 
49.7 

4.70 

489 

307000 

1480 
(Total) 

24.0 

9.40 
49.7 
4.70 

489 
307000 

1480 

1) Specify Medium-Specific (M) or Route-Specific (R) EF : selected for risk calculation 

I I I I 

Intake 

(Cancer) 

M 
M 
M 

1 
M 
M 
M 

M 

1.4E-07 

5.3E-08 
2.8E-07 
2.6E-08 
2.8E-06 
1.7E-03 
8.3E-06 

. 
Intake Cancer Slope 

(Cancer) Factor 
Units 

2.OE+OO 

NA 
1.5E+OO 

NA 

NA 
NA 

NA 

2.2E+OO 

NA 
3.7E+OO 

NA 

NA 

NA 
NA 

Total Risk Across All Expose 

Cancer Slope Cancer 
Factor Units Risk 

O-WWW) -I 2.7E-07 
(mg/kg/day) -1 N/A- 

OwWday) -I 4.2E-07 

@g/kg/day) -1 N/A 
(mg/kglday) -t N/A 

OwWW) -I N/A 
OwWday) -I . NM 

69E-07 

OwWday) -l ‘.3E-08 

@@kg/day) -1 N/A 

OwWday) -I 1.3E-07 

(mg/kg/day) -1 N/A 

OWWW -I N/A 

1 @@Way) -I N/A 
(mg/kglday) -1 N/A 

j ‘.4E-07 

? Routes/Pathways 8.3E-07 



f3 
I 
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TABLE 8.6 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Scenario Timeframe: Current/Future 

Site 12 - Jericho Island 

Receptor Population: Trespassers 

Exposure Exposure Chemical Chemical Medium Medium 
Route Route of Potential of Potential EPC EPC 

Concern Concern Value Value 

Ingestion Benzo(a)pyrene 0.214, 
Antimony 8.00 
Benzo(a)pyrene psfion IAntimony 

Detmal 

Arsenic 
Iron 
Manganese 

Benzo(a)pyrene 

Antimony 
Arsenic 

Iron 
Manganese 

(Total) 

(Total) 

50.8 
99700 

328 

0.214 

8.00 
56.8 

99700 
328 

Medium Route Route EPC Selected 

EPC EPC EPC for Risk 

Units Value Units Calculation (1) 

0.214 
8.00 
50.8 

99700 
326 

0.214 
8.00 

50.8 
99700 

328 

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

. 

Intake 

(Cancer) 

Intake 

(Cancer) 
Units 

Cancer Slope Cancer Slope Cancer 
Factor Factor Units Risk 

M 8.4E-09 WWW 7.3E+OO Ov&i@-W -1 6.1E-08 
M 3.1E-07 Wkglday NA (@g/day) -1 N/A 
M 2.OE-06 mg/kg/daY 15E+OO ~mgncaldaY) -1 3.OE-06 
M 3.9E-03 WWW NA (mg/kg/day) -1 N/A 
M 1.3E-05 Wkglday NA OWWaY) -I N/A 

3.OE-06 
M 8.3E-09 mg/kddaY 2.4E+Ol OWWday) -1 2.OE-07 
M 2.4E-09 mg/Wday NA @g/kg/day). -1 N/A 
M 4.6E-07 ms/WdaY 3.7E+OO OwkWay) -I 1.7E-06 
M 3.OE-05 mgkglday NA b-%dWday) -1 N/A 
M 96E-08 mg/kg/daY NA @-@kg/day) -1 N/A 

1.9E-06 
Total Risk Across Ail Exposure Routes/Pathways 4.91E-06 
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Scenario Timeframe: Current/Future 

.r 
Site 12 - Jericho Island 

Receptor Population: Trespassers 

TABLE 8.8 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Exposure 

Route 

Chemical 
of Potential 

Concern 

Medium 

EPC 
Value 

Medium 

EPC 
Units 

Route 
EPC 

Value 

Route 
EPC 
Units 

I 

EPC Selected Intake Intake 
for Risk (Cancer) (Cancer) 

Calculation (1) Units 

Ingestion Bis(2-ethylhexyf)phthalate 10.3 WL 10.3 UN- 
Aluminum 4700 ug/L 4700 ug/L 

Arsenic 7.10 ug/L 7.10 ug/L 

Iron 2926 UglL 2926 ug/L 

Manganese 165 WfL 165 UN- 

Vanadium 21.4 ug/L 21.4 UN- 
(Total) 

Dermal Bis(2-ethylhexyl)phthalate 10.3 W- 10.3 UN- 

Aluminum 4700 W- 4700 m- 
Arsenic 7.10 w 7.10 ug/L 

Cancer Slope Cancer Slope 
Factor Factor Units 

Cancer 
Risk 

M 1 .OE-07 WWW I .4E-02 MWWW -I 1.5E-09 
M 4.8E-05 mg/Wday NA @Wg/day) -I WA 
M 7.2E-08 mg/kg/day 1.5E+OO (mg/kg/day) -I l.lE-07 
M 3.OE-05 WWW NA OwYWJaY) -l N/A 
M 1.7E-06 WWday NA @WWfay) -I N/A 
M 2.2E-07 Wkglday NA WgWday) -1 N/A 

l.lE-07 
M 6.9E-06 mglkglday 7.4E-02 OwWday) -1 5.1 E-07 
M 1.8E-05 Wkglday NA FvWW -I WA 
M 2.8E-08 mg/WW 3.7E+OO OwWday) -I 1 .OE-07 
M l.lE-05 mg/Wday NA O’wW~ay) -I WA 
M 6.4E-07 WWay NA OwWday) -I N/A 
M 8.3E-08 mg/kg/day NA @WWday) -I N/A 

6.1 E-07 
Total Risk Across Al! Exposure Routes/Pathways 7.2E-07 

Iron 

Manganese 
Vanadium 

2926 ug/L 2926 w 
165 UgR 165 W- 
21.4 w 21.4 m- 

crotal) 

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



TABLE 8.9 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Scenario Timeframe: Current/Future 

Exposure Medium: Sediment Waste 

Site 12 - Jericho Island 
Receptor Population: Trespassers 

I I 
Intake 

(Cancer) 
Units 

Medium 

EPC 
Units 

Route 
EPC 
Units 

Cancer Slope 
Factor Units 

Cancer 
Risk 

EPC Selected 

for Risk 
Calculation (1) 

Intake 

(Cancer) 

M 9.4E-07 
M 3.7E-07 
M 1.9E-06 
M 1.8E-07 

M 1.9E-05 
M 1.2E-02 
M 5.8E-05 

Cancer Slope 
Factor 

mg/WW 2.OE+OO 
NA 

1.5E+OO 
NA 
NA 

NA 
NA 

1 .QE-06 
N/A 

2.9E-06 
N/A 
N/A 

N/A 
N/A 

4.8E-06 
1.6E:07 

OvkWw) -I N/A 

WwWday) -1 1.6E-06 

@WWday) -I N/A 

. WWWW) -I N/A 
N/A 

N/A 
1.8E-06 

Total Risk Across All Exposure Routes/Pathways 1 6.6E-06 

rr&kg/day -_. 
mglkddw 
mglkglday 
mg/Wday 

rr$k>da y 

2.2E+OO 
NA 

3.7E+OO 
NA 

NA 

NA 
NA 

,Exposure 
Route 

Chemical Medium 

of Potential EPC 
Concern Value 

Roqte 
EPC 

Value 

24.0 
9.40 
49.7 
4.70 

489 
307000 

1480 

24.0 
9.40 
49.7 
4.70 

489 
307000 

1480 

Ingestion Aroclor-1254 

Antimony 
Arsenic 

. Cadmium 
Copper 
Iron 
Manganese 

Denal Aroclor-1254 
Antimony 

Arsenic 
Cadmium 

Copper 
Iron 

Manganese 

(Total) 
mg/kg 

24.0 
9.40 
49.7 
4.70 

489 

307000 
1480 

24.0 
9.40 

49.7 
4.70 

489 
307000 

I 1480 

w/kg 
mg/kg 

7.2E-08 

2.8E-09 
4.5E-07 

1.4E-09 
1.5E-07 

9.2E-05 

4.4E-07 

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



TABLE 8.10 
CALCULATION OF CANCER RISKS . 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Scenario Timeframe: Current/Future 

Site 12 - Jericho Island 

Receptor Population: Recreational Users 

Exposure 

Route 

Chemical 
of Potential 

Concern 

Medium 

EPC 
Value 

Medium 
EPC 
Units 

Route 
EPC 

Value 

Route EPC Selectee 

EPC for Risk 

Units Calculation (1 

lgestion 

lennal 

Benzo(a)pyrene 
Antimony 
Arsenic 
Iron 

Manganese 

Benzo(a)pyrene 
Antimony 

0.214: w/kg 0.214 &kg 
8.00 w/kg 8.00 ma/kg 
50.8 w/kg 50.8 Wkg 

99700 mm 99700 mg/kg 
328 mg/kg 328 mg/kg 

(Total) 
0.214 mg/kg 0.214 mg/kg 

* 
8.00 @kg 8.00 mg/kg 

M 
M 
M 

M 
M 

M 
M 
M 

M 

M I Iron 

Manganese I 

99700 

I 

mg/kg 

I 

99700 

I 

mg/kg 
328 mg/kg 328 w/kg 

I (Total)! I I I 

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

- 

1 

1 I I Units 

8.4E-09 
3.1 E-07 

2.OE-06 

7.3E+OO 
NA 

1.5E+OO 

6.1E-08 ,: 

N/A 
3.OE-06 

3.9E-03 
1.3E-05 

8.3E09 

NA 
NA 

2.4E+Ol 

(mg/kg/day) -1 N/A 

(mg/kg!day) -f N/A 
3.OE-06 

OwWW -l 2.OE-07 
2.4E-09 
4.6E-07 

3.OE-05 
9.8E-08 

Is/ 3.fijo pg; 
Total Risk Across All Exposure Routes/Pathways 

N/A 
1.7E-06 

N/A 



TABLE 8.11 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Scenario Timeframe: Current/Future 

Site 12 - Jericho Island 
Receptor Population: Recreational Users 

Exposure 
Route 

Chemical 
of Potential 

Concern . 

Medium 
EPC 

Value 

Medium 
EPC 
Units 

Route 

EPC 
Value 

Route EPC Selected 

EPC for Risk 

Units Calculation (1) 

igestion Aluminum 
Antimony 

Arsenic 
Iron 
Manganese 
Nickel 
Vanadium 

14845 ; 
2.82 ’ 

9.34 
19376 

89.4 

62.6 
33.2 

)emal Aluminum 
Antimony 

Arsenic 
Iron 
Manganese 

Nickel 
Vanadium 

crow 
14845 w/kg 
2.82 mg/kg 

14845 mg/kg 
2.82 mgfkg 

9.34 9.34 @kg 
19376 19376 Wkg 
89.4 89.4 mg/kg 
62.6 w/kg 62.6 mgk3 
33.2 m&g 33.2 m/kg 

(Total) I I 

14845 
2.82 
9.34 

19376 
89.4 

62.6 

33.2 

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

M 

M 
M 
M 
M 
M 
M 

M 
M 

M 
M 
M 

M 

M 

Intake 

(Cancer) 

5.8E-04 
l.lE-07 
3.7E-07 
7.6E-04 

3.5E-06 
2.5E-06 

1.3E-06 

4.4E-06 %VkYdaY 
8.4E-10 w/kg/day 
8.4E-08 mg/kg/day 
5.8E-06 wkYW 
2.7E-08 Wkgldw 
1.9E-08 mg/kg/day 
9.9E-09 mg/kg/day 

Intake 

(Cancer) 
Units 

mg/WdaY 

WkiJday 
mglkglday 

w$kg/day 

WWW 
WWday 

Cancer Slope Cancer Slope Cancer 
Factor Factor Units Risk 

NA 
NA 

1.5E+OO 
NA 
NA 

NA 
NA 

NA 
NA 

3.7E+OO 

NA 

NA 
NA 

Total Risk Across All Exposure Routes/Pathways 1 8.5E-07 

@-@Wday) -I N/A 

@-QWdaY) -I 
OWWday) -I 
~~g/kg/day) -I 
OWWday) -I 
W@WdaY) -I 
(mg/kg/day) - 1 

N/A 
5.5E-07 

N/A 
N/A 

N/A 
N/A 

5.5E-07 

N/A 
N/A 

3.1 E-07 

N/A 

N/A 

N/A 
NA (mg/kg/day) -1 N/A 

3.1 E-07 



TABLE 8.12 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Scenario Timeframe: CurrentlFuture 

Exposure Medium: Surface Water 
Site 12 - Jericho Island 

Receptor Population: Recreational Users 

Exposure 
Route 

Chemical 

of Potential 
Concern 

igestion 

)emral 

Bis(2-ethylhexyl)phthalate 

Aluminum 
Arsenic 
Iron 

Manganese 
Vanadium 

(Total: 

Bis(2-ethylhexyl)phthalate 

Aluminum 
Arsenic 
Iron 

Manganese 

Vanadium 
(Total: 

Medium 
EPC 

Value 

Medium 
EPC 
Units 

Route 
EPC 

Value 

Route 
EPC 
Units 

10.3 USn 
4700 I ug/L 

7.10 ug/L 
2926 WL 
165 WL 
21.4 WL 

10.3 UglL 

4700 W- 
7.10 uglL 

2926 UM- 
165 w- 
21.4 ug/L 

10.3 ug/L 10.3 ug/L 

4700 WY- 4700 ug/L 

7.10 usn 7.10 UglL 

2926 ug/L 2926 ug/L 

165 ug/L 165 UN. 
21.4 ug/L 21.4 ug/L 

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

EPC Selected 
for Risk 

Calculation (1) 

M 
M 

M 
M 
M 
M 

M 

M 
M 
M 

M 
M 

Intake 

(Cancer) 

1 .OE-07 
4.8E-05 
7.2E-08 

3.OE-05 
1.7E-06 
2.2E-07 

6.9E-06 
1.8E-05 
2.8E-08 

l.lE-05 

6.4E-07 
8.3E-08 

Intake 

(Cancer) 
Units 

Cancer Slope 
Factor 

1.4E-02 
NA 

1.5E+OO 
NA 
NA 
NA 

7.4E-02 

NA 
3.7E+OO 

NA 

NA 
NA 

Cancer Slope 
Factor Units 

Total Risk Across All Exposure Routes/Pathways 

Cancer 
Risk 

1.5E-09 
N/A 

l.lE-07 
N/A 
N/A 

N/A 
l.lE-07 
5.1E-07 

N/A 

1 .OE-07 
N/A 
N/A 

N/A 
6.1 E-07 
7.2E-07 



TABLE 8.13 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Scenario Timeframe: Current/Future 

Exposure Medium: Sediment Waste 
Site 12 - Jericho Island 

Receptor Population: Recreational Users 

I I I 
Exposure 

Route 
Chemical 

of Potential 
Concern 

Medium 
EPC 

Value 

Medium 

EPC 
Units 

Route 
, EPC 

Ingestion Aroclor-1254 24.0 w/kg 24.0 

Antimony 9.40 ; @kg 9.40 
Arsenic 49.7 w/kg 49.7 

Cadmium 4.70 n-Q&J 4.70 

Copper 489 w/kg 489 
- Iron 307060 Wka 307000 

Manganese 1480 mg/kg 1480 

Dermat Aroclor-1254 
Antimony 

Arsenic 
Cadmium 

Copper 
Iron 

Manganese 

(Total) 
24.0 w/kg 24.0 
9.40 @kg 
49.7 w/kg 
4.70 mslks 
489 Wkg 

307000 w/kg 
1480 mg/kg 

(Total) 

9.40 

49.7 
4.70 

489 
307000 

1480 

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

Route EPC Selected 

EPC for Risk 

Units Calculation (1) 

Intake 

(Cancer) 

9.4E-07 
3.7E-07 
1.9E-06 
1.8E-07 

I .9E-05 
1.2E-02 
5.8E-05 

7.2E-08 
2.8E-09 
4.5E-07 

1.4E-09 

‘.5E-07 
9.2E-05 

4.4E-07 

Intake 
(Cancer) 

Units 

, Sancer Slope Cancer Slope 
Factor Factor Units 

mg/kg/daY 2.OE+OO 

m%Ww NA 

mgncgldw i .5E+OO 

Wkg/daY NA 

WW-W NA 

WWcW NA 

wfkg/day NA 

mg/WW 
WWW 

mg/Wday 
mg/kg/day 

mglkglday 

mgkVdaY 
mglkglday 

2.2E+OO 0-MW.W) -I 
NA (mgikgjday) -1 

3.7E+OO Wc&g!day) -I 
NA 0WW-W) -I 
NA (n-@kg/day) -1 
NA (mg/kg/day) -1 
NA WWWW -I 

I 

Total Risk Across All Exposure Routes/Pathways 

Cancer 
Risk 

i.9E-06 
N/A 

2.9E-06 
N/A 

N/A 
N/A 
N/A 

4.8E-06 
1.6E-07 

N/A 

1.6E-06 

N/A 
N/A 

N/A 
N/A 

‘.8E-06 

6.6E-06 



TABLE 8.14 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Scenario Timeframe: Current/Future 

Site 12 -Jericho Island 
Receptor Population: Recreational Users 

I 

Route 

EPC 

Exposure 

Route 

Chemical 

of Potential 
Concern 

Medium 
EPC 

Value 

Medium 
EPC 
Units 

ingestion 

Demral 

Benzo(a)pyrene 
Antimony 
Arsenic 
Iron 

Manganese 

Benzo(a)pyrene 
Antimony 
Arsenic 

Iron 

Manganese 

(Total) 

(Total) 

0.214. 

8.00 ’ 
@kg 
msncg 

50.8 mm 
99700 mg/kg 

328 mg/kg 

0.214 msncg 
8.00 @kg 
50.8 mg/kg 

99700 mg/kg 
328 w/kg 

0.214 
8.00 
50.8 

99700 
328 

0.214 

8.00 
50.8 

99700 
328 

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

Route EPC Selected 

EPC for Risk 

Units Calculation (1) 

mg/kg 

M 
M 
M 
M 
M 

M 
M 

M 
M 

M 

Intake 
(Cancer) 

Intake 

(Cancer) 
Units 

3.2E-09 mg/kg/day 
‘.2E-07 mg/kg/day 
7.7E-07 mg/kg/daY 
1.5E-03 mg/Wdw 
5.OE-06 mgk!#-W 

4.8E-09 mg/kg/day 
‘.4E-09 mgkglday 
2.6E-07 mglkg~day 
1.7E-05 mg/kddaY 
5.6E-08 mg/kWv 

Cancer Slope Cancer Slope 
Factor Factor Units 

7.3E+OO 

NA 
‘.5E+OO 

NA 
NA 

OwWday) -I 
(ms/kg/day) -I 
b-@WdaY) -I 
(mglkglday) -I 
@-@@day) -I 

2.4E+Ol 

NA 
3.7E+OO 

NA 

NA 

OwWday) -I 
@WWW) -I 
OwWday) -I 
@WWdw) -I 
@-mYWday) -1 

Total Risk Acrdss All Exposure 
L 

Ro lutes/Pathways 

2.4E-08 ’ 

NiA -.. j 7 1.2E-06 (, 1, ” 
N/A ‘I 

WA ” 

N/A 1 
9.6E-07 

N/A I 



TABLE 8.15 

CALCULATION OF CANCER RISKS 
REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

M 
I 

G- 

Scenario Timeframe: Current/Future 

Site 12 - Jericho Island 
Receptor Population: Recreational Users 

Exposure 

Route 

Chemical 
of Potential 

Concern 

Medium 

EPC 
Value 

Medium 
EPC 
Units 

Ingestion Aluminum 14845: w&t 
Antimony 2.82 @kg 

Arsenic 9.34 mg/kg 

. Iron 19376 Wkg 

Manganese 89.4 mg/kg 

Nickel 62.6 w&3 

Vanadium 33.2 Wkg 
(Total) 

Dermal Aluminum 14845 w/kg 

Antimony 2.82 mg/kg 

Arsenic 9.34 mg/kg 

Route Route 

EPC EPC 
Value Units 

14845 mg/kg 
2.82 w/kg 
9.34 w&t 

19376 @kg 

89.4 Wkg 
62.6 w/kg 
33.2 mg/kg 

14845 w/kg 
2.82 w/kg 
9.34 ma/kg 

19376 mgncg 
89.4 wth 
62.6 mdkg 

33.2 w&t 

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

EPC Selected 
for Risk 

Calculation (1; 

M 
M 
M 
M 
M 
M 

M 

M 

M 
M 
M 

M 

M 
M 

I Units 

2.2E-04 

4.3E-08 
1.4E-07 
2.9E-04 

1.3E-06 
96E-07 
5.OE-07 

2.6E-06 
4.9E-10 

4.8E-08 

3.3E-06 
1.5E-08 
l.lE-08 

5.7E-09 

mg/kg/day 

WWday 
mg/kg/daY 
~dkg/day 
rng/kg/day 

mglkglday 

Wkg/daY 

NA 
NA 

1.5E+OO 
NA 
NA 
NA 
NA 

NA 
NA 

3.7E+OO 

NA 
NA 
NA 

NA 

Owk$day) -l 
hMth9 -l 
(mgjkglday) -l 
@‘@Wday) -1 
OwWday) -l 
OWWW -I 
OwWcW -I 

OwWday) -1 
bwWday) -1 
WWWday) -l 
@v&Way) -1 
(rwWday) -1 

(mg/kg/day) -1 

OWWW) -1 

Cancer 
Risk 

N/A 
N/A 

2.1 E-07 

N/A 
N/A 
N/A 

N/A 
2.1E-07 

N/A 

N/A 
1.8E-07 

N/A 

N/A 

N/A 

N/A 

1) ) ) . 



TABLE 8.16 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Scenario Timeframe: Current/Future 

Medium: Surface Water 

Site 12 - Jericho Island 

M 

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

Exposure 

Route 

Chemical 
of Potential 

Concern 

Medium 

EPC 
Value 

Medium 
EPC 
Units 

Ingestion 

Dermal 

Bis(2-ethylhexyl)phthalate 

Aluminum 

Arsenic 
Iron 
Manganese 
Vanadium 

crow 
Bis(2-ethylhexyl)phthalate 

Aluminum 
Arsenic 

Iron 

Manganese 
Vanadium 

(Total) 

10.3 ug/L 
4700 c UgR 
7.10 w- 
2926 m- 
185 ug/L 
21.4 WL 

10.3 USn 
4700 w 
7.10 ug/L 
2926 UN- 
165 m- 
21.4 ug/L 

I 
Route Route 
EPC EPC 

Value Units 

10.3 ug/L 
4700 ug/L 
7.10 uglL 

2926. W-A 
165 ug/L 
21.4 ug/L 

10.3 Ku- 
4700 UN- 
7.10 u!N- 
2926 USn 
165 ug/L 

21.4 WL 

EPC Selected 

for Risk 
Calculation (1) 

M 

M 
M 
M 
M 

M 

M 

M 
M 
M 

M 

M 

Intake 

(Cancer) 

4.OE-08 
l .EE-05 

2.8E-08 
l.lE-05 
6.5E-07 

8.4E-08 

4.OE-06 

l.lE-05. 
1.6E-08 
6.5E-06 

3.7E-07 
4.8E-08 

Intake 

(Cancer) 
Units 

Cancer Slope 
Factor 

Cancer 
Risk 

1.4E-02 5.6E-10 ‘. 
NA 

1.5E+OO 
NA 
NA 

NA 

7.4E-02 
NA 

3.7E+OO 
NA 
NA 

N/A ’ 
4,2E-08 ‘-: 

NM ‘” 
N/A ‘.: 
N/A 3 

4.2E-08 
2.9E-07 

‘N/A 

5.8E-08 
N/A 
N/A 



TABLE 8.17 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Scenario Timeframe: Current/Future 

Medium: Sediment Waste 
Exposure Medium: Sediment Waste 
Exposure Point: Site 12 - Jericho Island 

Receptor Population: Recreational Users 

Receptor Age: Adults 

Exposure 
Route 

Chemical 
of Potential 

Concern 

ngestion Aroclor- 1254 
Antimony 
Arsenic 

Cadmium 
Copper 
Iron 

Manganese 

Iermal Aroclor-1254 

Antimony 
Arsenic 
Cadmium 

Copper 
Iron 

Manganese 
(Total 

Medium 
EPC 

Value 

Medium 
EPC 
Units 

24.0 mgkl 
9.40 ; Wkg 
49.7 wtfkg 
4.70 wfkg 
489 wfkg 

307000 mgncg 
1480 Wkg 

24.0 mfkg 
9.40 w3fQ 
49.7 wfkg 

4.70 wfkg 

489 mg/kg 

307006 wfkg 

1480 mgfkg 

Route 
EPC 

Value 

24.0 w/kg 
9.40 wfkg 

49.7 mgfkg 

4.70 wfkg 
489 wfkg 

307000 wfkg 

1480 mgfkg 

24.0 rwfkg 

9.40 mgfkt 

49.7 wfkg 

4.70 wfkg 

489 msfkg 

307000 mgfkg 

1480 wfkg 

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

* 

Route 
EPC 
Units 

EPC Selected 
for Risk 

Calculation (1) 

Intake 

(Cancer) 

M 3.6E-07 
M 1.4E-07 
M 75E-07 

M 7.1 E-08 
M 7.4E-08 
M 4.6E-03 

M 2.2E-05 

M 4.1 E-08 

M ‘.6E-09 

M 2.6E-07 
M E.lE-10 

M 8.4E-08 

M 5.3E-05 

M 2.5E-07 

Intake 
(Cancer) 

Units 

mgfkgldv 

mg/kgfday 

mglkgfday 

mg/kgfW 

mgfkglday 

nwfkgfday 

mgfkgfday 

Total Risk I 

Cancer Slope 
Factor 

Cancer Slope 
Factor Units 

2.OE+OO OwfWda!i) -I 
NA OwMfday) -I 

‘.5E+OO VdWdw) -I 
NA Owfbfday) -l 
NA OwMfdw) -I 

NA mvMfdw) -I 

NA OwfWdaY) -1 

2.2E+OO 
NA 

3.7E+OO 
NA 

NA 
NA 

NA 

ISS All Exposure Routes/Pathways 

Cancer 

Risk 

7.2E-07 

N/A 
l.lE-06 

N/A 

N/A 

N/A 

N/A 
1.9E-06 
9.2E-08 

N/A 

9.4E-07 
N/A 

N/A 

N/A 

N/A 
1 .OE-O6 

1 2.9E-08 



TABLE 8.18 

CALCULATION OF CANCER RISKS 
REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Site 12 - Jericho Island 

Receptor Population: Child Residents 

I I I I 
EPC Selected 

for Risk 
Calculation (1) 

M 

M 
M 
M 

M 

M 

M 
M 
M 

M 

Intake 

(Cancer) 

Intake 
(Cancer) 

Units 

2.3E-07 
8.8E-06 

5.6E-05 
i.lE-01 

3.6E-04 

6.1 E-08 

l .EE-08 
3.3E-06 
2.2E-04 

7.2E-07 

Route Route 

EPC EPC 
Value Value 

Route 
EPC 
Units 

0.214 0.214 Wkg 
8.00 8.00 msnca 
50.8 50.8 mg/kg 

99700 99700 msncs 
328 328 mctlkg 

0.214 @kg 0.214 
8.00 msncg 8.00 
50.8 mg/kg 60.8 

99700 wih 99700 
320 w/kg 328 

Chemical 
of Potential 

Concern 

Benzo(a)pyrene 
Antimony 

Arsenic 

Iron 
Manganese 

Medium Medium 
EPC EPC 

Value Value 

Medium Medium 
EPC EPC 

Units Units 

0.214 0.214 
0.00' 8.00' 
60.8 60.8 

99700 99700 
328 328 

mg/kg mg/kg 
Wkg Wkg 
ms/ka ms/ka 
mgncg mgncg 
@kg @kg 

Exposure 

Route 

Ingestion 

Demral 

7.3E+OO 
NA 

15E+OO 

NA 
NA 

(mg/kg/day) -l 1.7E-06 

(n-g&t/day) -1 N/A .,- 
@wWW) -I 8.4E-05 1,’ 

mYkglday) -1 N/A .~. 

OWWW -1 N/A I 
85E-05 ‘; 

2.4E+Oi OWWday) -1 1.4E-06 
(Tota 

Antimony NA 
3.7E+OO 

NA 
NA 

Iron 
Manganese 

(Tota I 
Total Risk Across All Exposure Routes/Pathways 1 9.89E-05 

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



TABLE 8.19 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

INDIAN HEAD, MARYLAND 

Exposure 

Route 

Chemical 
of Potential 

Concern 

igestion Acetone 
Chlorofom7 
Aluminum 
Arsenic 

Cadmium 
- Iron 

Manganese 
Thallium 

)ermal Acetone 
Chloroform 

Aluminum 

Arsenic 
Cadmium 

Iron 
Manganese 

Thallium 
M 

Medium 
EPC 
Value 

650 
4.50 
5140 
35.4 
8110 

122000 
1530 
10.0 

650 
4.50 

5140 

35.4 

8.10 
122000 

1530 

10.0 

Medium 
EPC 
Units 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation (1) 

650 
4.50 
5140 

35.4 
8.10 

122000 
1530 

* 10.0 

650 
4.50 
5140 

35.4 
8.10 

122000 
1530 

10.0 

ug/L 
UN- 
ug/L 
ug/L 

ug/L 

u!#- 
ug/L 

USn 

UN 
ug/L 
ug/L 

w- 

ug/L 
ug/L 
ug/L 

ug/L 

M 
M 

M 
M 
M 

M 

M 
M 

M 
M 

M 
M 

M 

M 
M 
M 

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

. ‘) 

Intake 
(Cancer) 

3.6E-03 mg/Wday NA b&kglay) -I 
2.5E-05 mg/WdaY 6.1 E-03 (mg/kg/day) -I 
2.8E-02 mg/Wday NA Owkg/day) -I 
1.9E-04 wW~aY 1.5E+OO OWWday) -I 
4.4E-05 WWday NA OwWday) -I 
6.7E-01 mg/kg/day NA OwNWay) -I 
8.4E-03 mg/Wday NA WWWW) -I 
5.5E-05 mglkglday NA @WWday) -I 

l .EE-05 mg/kg/daY NA PWW%9 -I 
1.4E-06 mWday 3.1E-02 (mgikglday) -1 
4.6E-05 mg/kdday NA (WgIday) -1 
3.2E-07 WWday 3.7E+OO Owkg/day) -I 
7.3E-08 WW-W NA OwWday) -I 
l.lE-03 WWday NA @wWday) -I 
1.4E-05 mg/kddaY NA OWWW -I 
9.OE-08 mg/kg/day NA VWWW -I 

Intake 
(Cancer) 

Units 

Cancer Slop1 Cancer Slope Cancer 

Factor Factor Units Risk 

Total Risk Across All Exposure Routes/Pathways 

N/A 
1.5E-07 

N/A 

2.9E-04 
N/A 

-N/A 

N/A 
N/A 

2.9E-04 

N/A 
4.2E-08 

N/A 

1.2E-06 

N/A 

N/A 

N/A 
N/A 

1.2E-06 

2.92E-04 

‘Ir 



TABLE 8.20 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Site 12 -Jericho Island 

Receptor Population: Child Residents 

I I 
Chemical 

of Potential I 

Medium 
EPC 

Concern I. Value 

I 
Ingestion Aluminum 14845, 

Antimony 2.82 ’ 

Arsenic 9.34 
Iron 19376 

Manganese 89.4 

Nickel 62.6 
Vanadium 33.2 

I Aluminum 14845 

Antimany 2.82 

Arsenic 9.34 

Iron 19376 

Manganese 89.4 

Nickel 62.6 

Vanadium 33.2 

I I (Total) 1 

Medium 

EPC 
Units 

Route 

EPC 
Value 

w&l 14845 

mg/kg 2.82 

W&l 9.34 

Wkg 19376 
Wkg 89.4 

mg/kg 62.6 

n-&g 33.2 

Wkg 14845 

@kg 2.82 

Wkg 9.34 

mg/kg 19376 

w4m 89.4 

ms/ks 62.6 

mg/h 33.2 

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

I I 
Route 

EPC 
Units 

EPC Selected 
for Risk 

Calculation (1) 

Intake 

(Cancer) 

2.1E-03 

4.OE-07 
1.3E-06 
2.7E-03 

1.3E-05 
8.8E-06 
4.7E-06 

4.2E-06 
7.9E-10 

7.9E-08 

5.5E-06 
2.5E-08 

l.EE-08 
9.4E-09 

Intake 
(Cancer) 

Units 

Cancer Slope 

Factor 

NA 
NA 

1.5E+OO 
NA 
NA 

NA 
NA 

NA 
NA 

3.7E+OO 

NA 
NA 

NA 
NA 

I 
Total Risk Across All Exposu~ 

Cancer Slope 

Factor Units 

@WRYday) -1 
hYWdw9 -1 
@VM.W4 -l 
WNW-JaY) -l 
VWWday) -I 
OWWW) -I 

Cancer 
Risk 

N/A . 

N/A r 

2.OE-06 

N/A 
N/A 
N/A ’ 



TABLE 8.21 

CALCULATION OF CANCER RISKS 
REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Site 12 -Jericho Island 
Receptor Population: Child Residents 

IReceptor Age: Child I 

Exposure 

Route 

Chemical Medium Medium Route Route EPC Selected 

of Potential EPC EPC EPC EPC for Risk 

Concern Value Units Value Units Calculation (1) 

Ingestion Bis(2-ethylhexyl)phthalate 
Aluminum 

Arsenic 
Iron 
Manganese 
Vanadium 

(Total 

Denal Bis(2-ethylhexyl)phthalate 

Aluminum 

Arsenic 

Iron 
Manganese 

Vanadium 
(Total 

10.3 
4700 ; 
7.10 

2926 
165 
21.4 

10.3 
4700 
7.10 

2926 

165 
21.4 

10.3 
4700 

7.10 

2926 
165 
21.4 

10.3 
4700 
7.10 
2926 

165 
21.4 

ug/L 

WL 
ug/L 
ug/L 

ug/L 
UN- 

ug/L 

ug/L 
ug/L 

ug/L 

WL 
ug/L 

M 

M 
M 
M 

M 
M 

M 
M 
M 

M 

M 
M 

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

I 
Intake 

(Cancer) 

1.9E-07 

8.6E-05 
1.3E-07 

5.4E-05 
3.OE-06 
3.9E-07 

Intake 

(Cancer) 
Units 

mglkglday 
mglkglday 

mglW.W 
WWday 
mgkg/day 

6.5E-06 
1.7E-05 

2.6E-08 
l.lE-05 

6.OE-07 
7.8E-08 

1-, 

mg/kglday 

mYkg/day 
rnglkg/day 

mg/Wday 

mgWday 

f I 
Total Risk Across Alf Exposure Routes/Pathways 

Cancer Slope Cancer Slope Cancer 
Factor Factor Units Risk 

‘.4E-02 (mgikglday) -1 
NA OWWday) -I 

15E+OO OWWW -I 
NA OWWday) -I 
NA OwWday) -1 
NA OWWdaY) -l 

7.4E-02 (mg/kg/day) -I 
NA OwWday) -1 

3.7Ei.00 WwWdaY) -I 
NA (mg/kglday) -1 
NA OwWday) -I 
NA Owkg/day) -1 

2.6E-09 
N/A 

2.OE-07 

N/A 
N/A 

N/A 
2.OE-07 
4.8E-07 

N/A 

9.5E-08 
N/A 
N/A 

N/A 

5.7E-07 
7.7E-07 



TABLE 8.22 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Exposure Medium: Sediment Waste 
Site 12 -Jericho Island 

Receptor Population: Child Residents 

Exposure 
Route 

Chemical Medium 
of Potential EPC 

Concern Value 

Medium 

EPC 
Units 

Route 

EPC 
Value 

Route 
EPC 
Units 

EPC Selected 
for Risk 

Calculation (1) 

Intake 
(Cancer) 

Intake 

(Cancer) 
Units 

Cancer Slope 
Factor 

Cancer Slope 
Factor Units 

Cancer 

Risk 
:i 

igestion 

remwl 

Aroclor-1254 
Antimony 
Arsenic 
Cadmium 

Copper 
Iron 
Manganese 

Am&or-l 254 
Antimony 

Arsenic 
Cadmium 

Copper 
Imn 

Manganese 

,.. 
24.0 mg/kg 24.0 @kg M 3.4E-06 WWay 2.OE+OO O-MWday) -I 6.8E-06 

9.40 mg/kg 9.40 w/kg M 1.3E-06 mg~kg/day NA (mgIkg/day) -1 N/A -, 
49.7 mg/kg 49.7 w/kg M 7.OE-06 mg/kg/daY 1.5E+00 OwWW) -I l.lE-65 : 

4.70 n-&g 4.70 wfkg M 6.6E-07 mg/kg/daY NA (n-@g/day) -1 N/A 
489 Wkg -489 mgh M 6.9E-05 mg/Wday NA O’wWdaY) -I N/A ‘i> 

807000 mg/kg 307000 mg/kg M 4.3E-02 m&&W NA (mg/kg/day) -1 N/A ‘*< 

1480 mg/kg 1480 mg/kg M 2.lE-04 Wkg/dw NA bwfWW9 -I WA 
(Total) 1.7E-05 

24.0 mgh 24.0 @kg M 6.8E-08. WWday 2.2E+OO OwWday) -1 1.5E-07 

9.40 Wkg 9.40 m&f M 2.6E-09 mgncg/dw NA OwWW) -I NM 
49.7 Wkg 49.7 w/kg M 4.2E-07 WWW 3.7E+OO MWW-ay) -l 1.5E-06 

4.70 mglkg 4.70 mg/kg M 1.3E-09 mg/Wday NA (mgIkg/day) -1 N/A 

489 mg/kg 489 mf& M 1.4E-07 mg/Wday NA (mg/kg/day) -1 N/A 

307000 w/kg 307000 w/kg M 8.7E-05 WW-W NA WwWW) -1 N/A 
1480 w&J 1480 w/kg M 4.2E-07 WWW NA (mg&Yday) -1 N/A 

(Total) 1.7E-06 
-. .-. . _..- I^^,D^.L....^.... . nr Al- I otat HISK ACrOSS All Exposure ROUlcw I-dll nvclys 1 1 .JCYJ 

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



n 
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TABLE 8.23 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Scenario Timeframe: Future 
Medium: Surface Soil 

Exposure Medium: Surface Soil 
Exposure Point: Site 12 - Jericho Island 
Receptor Population: Adult Residents 

Receptor Age: Adult 

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 

gestion Benzo(a)pyrene 0.214. mdkg 0.214 w/kg M 1 .OE-07 mglkglday 7,3E+OO @wWW) -I 7.3E-07 

Antimony 8.00 @kg 8.00 @kg M 3.8E-06 mg/kddw NA (mg/kg/day) -t N/A 

Arsenic 50.8 mg/kg 50.8 n-a/kg M 2.4E-05 mg/WW ‘.5E+Od @w/kg/day) -I 3.6E-05 

Iron 99700 mg/kg 99700 w/kg M 4.7E-02 WWday NA (mg/kg/day) -1 N/A 

Manganese 328 mg/kg 328 mg/kg M 1.5E-04 mgikglday NA OwWday) -I N/A 

(Total) 3.7E-05 

ermal Benzo(a)pyrene 0.214 @kg 0.214 w&I M 5.2E-08 WkWv 2.4E+Ol VwWdaY) -I 1.2E-08 

Antimony 8.00 Wkg 8.00 w/kg M 15E-08 mg/kddv NA (mg/kg/day) -1 N/A 

Arsenic 50.8 mg/kg 50.8 w/kg M 2.9E-06 mglkglday 3.7E+OO @wWW) -I 1 .OE-05 

Iron 99700 mg/kg 99700 mg/kg M 1.9E-04 mg/kg/day NA (mg/kg/day) -1 N/A 

Manganese 328 mdkg 328 mglkg M 6.1 E-07 mglkglday NA (mg/kg/day) -1 N/A 

(Total) ‘.2E-05 
- 

Total Risk Across All Exposure Routes/Pathways 1 4.8E-05 

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



TABLE 8.24 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Exposure Medium: Groundwater 
Site 12 - Jericho Island 

Receptor Population: Adult Residents 

Exposure 

Route 

Chemical Medium Medium Route Route EPC Selected 

of Potential EPC EPC EPC EPC for Risk 

Concern Value Units Value Units Calculation (1) 

rgestion Acetone 650 j 
Chloroform 4.50 
Aluminum 5140 
Arsenic 35.4 
Cadmium 8.10 

Iron 122000 
Manganese 1530 
Thallium 10.0 

650 

4.50 
5140 

35.4 
8.10 

122000 

1530 
10.0 

M 
M 

M 
M 
M 
M 
M 
M 

M 
M 

M 

M 
M 

M 
M 

M 

ermal Acetone 
Chlorofon 
Aluminum 

Arsenic 

Cadmium 
Iron 

Manganese 
Thallium 

(Tots 

650 
4.50 

5140 
35.4 

8.10 
122000 

1530 

10.0 

650 
4.50 
5140 

35.4 

8.10 
122000 

1530 

10.0 

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

l- 

Intake 

(Cancer) 

5.9E-03 mg/kWaY NA OWWW) -I 
4.1 E-05 mg/kg/daY 6.‘E-03 O’WWday) -1 
4.7E-02 mg/kg/daY NA GwWW -I 
3.2E-04 mg/kg/dw ‘.5E+OO W@?Ww) -I 
7.4E-05 mg/kg/W NA OwW~ay) -I 
l.lE+OO WWdaY NA OwWW -I 
‘.4E-02 mg/kg/daY NA OwWday) -1 
9.‘E-05 mg/kdW NA OwW~ay) -I 

4.2E-05 w/kg/day NA PwlWday) -1 
3.2E-06 mg/WW 3.1 E-02 MwWW) -I 
l.lE-04 WW-W NA OWWW -I 
7.5E-07 rng/kg/day 3.7E+OO WWWday) -I 
1.7E-07 Wkg/daY NA PWWW -I 
2.6E-63 mg/kg/daY NA @dWday) -1 
3.2E-05 w?JWW NA OWkWay) -1 
2.‘E-07 mg/kg/day NA OwWday) -I 

Intake 

(Cancer) 
Units 

Cancer Slope Cancer Slope Cancer 
Factor Factor Units Risk 

Total Risk Across All Exposure utes/Pathways 

N/A 
2.5E-07 

N/A _ 
4.8E-04 

N/A 
N/A \i 

N/A 
N/A 

4.9E-04 
N/A 

9.8E-08 

N/A 
2.7E-06 

N/A 
N/A 

N/A 

N/A 
2.8E-06 
4.9E-04 



TABLE 8.25 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Site 12 - Jericho Island 
Receptor Population: Adult Residents 

Exposure 

I 

Chemical 

Route of Potential 

I Concern 

I 
ngestion Aluminum 

Antimony 
Arsenic 
Iron 
Manganese 

- Nickel 

I Vanadium 

I (Tota 

Iermal Aluminum 
Antimony 

Arsenic 

Iron 

Manganese 
Nickel 

Vanadium 

14845 Wkg 14845 

2.82 mg/kg 2.82 

9.34 @kg 9.34 

19376 mg/kg 19376 

89.4 mg/kg 89.4 

62.8 Wkg 62.6 

33.2 Wkg 33.2 

CrOh 

I 
Medium Medium Route 

EPC EPC EPC 
Value Units Value 

14845 Wkg 14845 
2.82 j mg/kg 2.82 

9.34 @kg 9.34 
19376 mg/kg 19376 

89.4 Wkg 89.4 

62.6 Wkg 62.6 

33.2 ma/kg 33.2 

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

Route EPC Selected 

EPC for Risk 

Units Calculation (I: 

M 
M 
M 
M 
M 

M 
M 

M 
M 

M 
M 
M 

M 

M 

Intake 
(Cancer) 

9.0504 
‘.7E-07 
5.6E-07 

‘.2E-03 
5.4E-06 
3.8E-06 

2.OE-06 

3.6E-08 
6.8E-10 

6.8E-08 
4.7E-08 
2.2E-08 

1.5E-08 

8.OE-09 

Intake I Cancer Slope 
(Cancer) 

Units 
Factor 

WWday 
mg/Wday 
mg/kg/daY 

mg/kg/daY 
mg/kg/daY 
w/kg/day 

NA 

NA 
‘I .5E+OO 

NA 
NA 
NA 
NA 

NA 
NA 

3.7E+OO 

NA 
NA 
NA 

NA 

Cancer Slope 
Factor Units 

Cancer 
Risk 

@g&g/day) -1 N/A 

OwWday) -I N/A 

M@k$W) -I 8.5E-07 

PwWdaY) -I N/A 

b-wk$W -I N/A 
@g/kg/day) -1 N/A 

(mg/kg/day) -1 N/A 
8.5E-07 

(mg/kg/day) -1 N/A 

OwfWcW -I N/A 

OwWday) -I 2.5E-07 

OWWday) -I N/A 
(mg/kg/day) -1 N/A 

WW/day) -I N/A 
(mg/kg/day) -1 N/A 

2.5E-07 



Site 12 - Jericho Island 

Receptor Population: Adult Residents 

TABLE 8.26 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Exposure 
Route 

Chemical Medium 

of Potential EPC 
Concern Value 

Medium 
EPC 
Units 

Route 
EPC 

Value 

Route 
EPC 
Units 

rgestion 

emtal 

Bis(2-ethylhexyl)phthalate 
Aluminum 

Arsenic 
Iron 
Manganese 

Vanadium 
(Total) 

Bis(2-ethylhexyl)phthalate 

Aluminum 

Arsenic 
Iron 
Manganese 

Vanadium 
(Total) 

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

EPC Selected 

for Risk 
Calculation (I: 

M 

M 
M 
M 

M 
M 

M 
M 
M 

M 
M 
M 

I 

) 

-L 

Intake 

(Cancer) 

1.8E-07 
7.4E-05 

1 .l E-07 
4.6E-05 
2.6E-06 
3.4E-07 

‘.6E-05 

4.2E-05 
6.4E08 

2.6E-05 
‘.5E-06 

‘.9E-07 

Intake 

(Cancer) 
Units 

Cancer Slope 
Factor 

Cancer Slope 
Factor Units 

NA 

‘.5E+OO 
NA 
NA 
NA 

OwWday) -I 
O’wWday) -1 
OwWday) -1 
OWWW -1 

(mg/kg/day) -1 

7.4E-02 
NA 

3.7E+OO 
NA 
NA 
NA 

(mg/kg/day) -1 

OWW~ay) -I 

~mgk@v) -l 
(mg/icg/day) -1 

OWWW) -I 
OWWday) -I 

Cancer 

Risk 

2.3E-09 ‘. 
N/A 

1.7E-07 
N/A *’ 
N/A 
N/A i.. 

1.7E-07 
1.2E-06 

N/A 

2.3E-07 



TABLE 8.27 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Exposure Medium: Sediment Waste 

Site 12 - Jericho Island 
Receptor Population: Adult Residents 

Exposure 

Route 

Chemical Medium Medium Route Route EPC Selected 

of Potential EPC EPC EPC EPC for Risk 

Concern Value Units Value Units Calculation (1) 

Manganese 

3emral Amclor-1254 

Antimony 

ngestion Aroclor-1254 

Antimony 
Arsenic 
Cadmium 

Copper 
Iron 

Arsenic 

Cadmium 
Copper 

Iron 
Manganese 

24.0 

msncg 

1480 

9.40 ) 
Wkg 

mg/kg 

w/k7 

mg/kg 

49.7 

(Total) 

Wkg 
4.70 

ma/kg 

Wkg 
489 

24.0 

w/kg 

w/kg 

307000 

@kg 

mg/kg 

Wkg 

9.40 mg/kg 
49.7 

4.70 
489 

307006 
1480 

(Total) 

24.0 

49.7 

n-a/kg 
9.40 

w/kg 

1480 

w/kg 
49.7 

4.70 

@kg 

Wkg 

w/kg 

4.70 

489 

Wkg 
489 

mg/kg 

ms/ka 
307000 

307000 

24.0 

Wk’ 

mg/ki 

mg/kg 

1480 mg/kg 

9.40 mg/kg 

M 
M 
M 
M 

M 
M 
M 

M 
M 

M 
M 

M 
M 

M 

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

Intake 
(Cancer) 

‘.4E-06 
5.7E-07 

3.OE-08 
2.8E-07 
3.OE-05 
1.9E-02 
8.9E-05 

5.8E-08 WWW 2.2E+OO 

2.3E-09 WWdaY NA 

3.6E-07 mg/WW 3.7E+OO 

l.lE-09 WWW NA 

1.2E-07 mg/kg/day NA 

7.4E-05 ~mg/kg/daY NA 

3.6E-07 WWW NA 

Intake 

(Cancer) 
Units 

--, 
rmrlkoldav -- . 
mglkglday 

Total Risk A ross All Exposu re I 

Cancer Slope 
Factor 

2.OE+OO 
NA 

‘.5E+OO 
NA 

NA 
NA 
NA 

Cancer Slope 

I I 

Cancer 
Factor Units Risk 

mWcW -I 2.9E-06 

OwWW) -I N/A 

(msnCslday) -I 4.5E-06 

OWWfay) -I N/A 

WWWday) -1 N/A 

OwWh9 -1 N/A 



3 
t. 
Ll 

Scenario Timeframe: Future 
Receptor Poputation: Construction Workers 
Receptor Age: Adult 

Medium Eqnsure 
Medium 

surface Soil surtace Soil 

Groundwater Groundwater 

sullace Waler Surface Water 

Sediment Sediment 

Sediment Waste Sediment Waste 

I 

TABLE 9.1 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Exposure 
Point 

Chemical 

;ite 12 -Jericho Island 

#ite 12 -Jericho Island 

I 
Benzo(a)pyrene 

I 
Antimonv 
Arsenic ‘ 
IrOn 
Manganese 

(rota 
IAcetone 
i3hlorofon 
Aluminum 
Arsenic 
Cadmium 
IlOn 

+ 

#ite 12 - Jedcho Island 

Arsenic 
kM1 
Manganese 
Vanadium 

Aluminum 
Antimony 
Arsenic 
iron 
Manganese 
Nickel 

__ -_ -_ -_ Iroll Blood, GS _- __ 
__ __ _. -. Manganese CNS __ _. 
__ -- __ __ Thallium None Reported _ - _- 

Q *- __ 3.1E-06 3.1E-08 (Total) __ ._ 
I 1.3E-10 -- 1.7E-08 1.8E-08 sis(2-ethylhexyl)phthalate Liver 3.4E-05 _ _ 

-_ _- __ _- Aluminum Body Weight 3.1E-04 -_ 
l.OE-08 -- 6.1 E-09 t .6E-O8 Arsenic Skin. CVS 1.6E-03 -_ 

__ __ _. -_ Iron Blood, GS 6.4E-04 _ - 
__ __ _. -_ Manganese CNS 5.4E-04 - - 3.4E-03 
__ __ -_ -_ Vanadium None Reported 2.OE-04 _- 5.OE-03 

II ) l.OE-08 __ 2.3E-08 3.4E-08 (TOhI) 3.3E-03 -- 1.6E-(n 
__ __ __ _- Aluminum Body Weight 5.9E-03 - _ 2.5E04 
__ __ __ __ Antimony Blood 2.8E-03 _- 5.9E-04 

7.9E-08 _ _ 2.5E-08 1 .OE-07 Arsenic Skin, CVS 1.2E-02 -- 3.8P03 
__ __ __ -_ Iloll Blood, GS 2.5E-02 _. 7.3E-04 
__ ._ _. -- Manganese CNS 1.8E-03 -_ 1.9E-04 
__ __ _. __ Nkkel Body Weight 1.2E-03 _ _ 2.0E-05 
__ __ __ _- Vanadium None Reported _ 1.9E-03 _ _ 8.OE-04 

i) 7.9E-08 -. 2.5E-08 1 .OE-07 (Total) 5.1E-02 -- 6.4E-03 
2.7E-07 -- 1.3E-08 2.8E-07 A&or-t 254 Cancer, Immune 4.7E-01 - - 2.2E-02 

-_ __ __ __ Antimwy Blood 9.3E-03 -- 2.OE-03 
4.2E-07 -- 1.3E-07 5.5E-07 Arsenic Skin, CVS 6.5E-02 -- 2.OE-02 

__ __ __ _- Cadmium Kidney 3.7E-03 -_ 1.8E-03 
__ __ -_ _- Copper GS 4.8E-03 . _ 6.9E-05 
__ __ __ -_ IfOn Blood, GS 4.OE-01 -- 
__ __ __ __ Manganese CNS 2.9E-CQ -- 

II) 6.9E-07 - - 1.4E-07 8.3E-07 (Total) 9.9E-01 _- 
Total Risk Across Soil Total Hazard Index Across All Media and All Exposr 

Total Risk Across Groundwater 
Total Risk Across Surface Water 

Total Risk Across Sediment 
Total Risk Across Sediment Waste 

Total Risk Across All Media and All Exposure Routes Total Blood HI 

(Tota 

2.8E-04 
8.4E-04 
4.7E-03 
2.7E-02 
4.4B02 
3.1 E-02 
1.6E-02 
1.4E-01 

4.3E-03 
7.7E-04 
9.5E-04 
l.lE-03 

ite 12 -Jericho Island 

Vanadium 

A&or-1254 
Antimony 
Arsenic 
Cadmium 
Copper 
kM 
Manganese 

(Tota 

(Tota 

Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient 

Total Bcdy Weight 
Total None Repotted 

1 .OE-02 
1.24E.01 
2.2E-02 
4.1E-03 
1.6E-01 

1.3E-02 

5.7E-02 
5.2E-01 I 

2.8E-04 
8.4E-04 
4.7E-03 
2.7E-02 
4.4E-02 1 
3.1E-02 
1.6E-02 : 
1.4E-01 
4.4E-03 
l.lE-03 ‘_ 
2.5E-03 
1.7E-03 
3.9E-03 
5.2E-03 
1.9E-02 & 
6.1E-03 
3.4E-03 
1.6E-02 
2.6E-@2 
Z.OE-03 
1.3E-03 
2.7E-03 
5.8E-02 
5.OE-01 
l.lE-02 
8.6E-02 
5.3803 
4.9E-03 



TABLE 9.2 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR CDPCs 

REASONABLE MAXIMUM EXPOSURE 
MCRD PARRIS ISLAND. SOUTH CAROLINA 

Scenario Timeframe: Current/Future 
Receptor Population: Trespassers 

IReceptor Age: Addescents I 

Carcinogenic Hazard Quotient 

Sediment 
I 
ISediment ISite 12 -Jericho Island 

I 
~AlurrJnum 

(Total 

Sediment Waste 

f 

6 
I 

ksdiment Waste 

l.lE-07 - - 
__ _- 
._ __ 

5.5E-07 - - 
__ __ 
_- __ 

6.1E-07 7.2E-07 (Total) 
__ __ Aluminum Sndy Weight 
__ __ Antimony Blood 

3.1 E-07 8.5E-07 Arsenic Skin, CVS 
_. __ Iron Blmd. GS 
__ _- Manoanese CNS 

Ingestion Inhalation Dermal Expasure 
Routes Tota! 

-_ __ __ . . 

-em- 
_- __ -_ I _- Nickel 
__ __ __ -. Vanadium 

(Total) 55E-07 - - 3.lE-07 8.5E-07 
1.9E-06 -- 1.6E-07 2.OE-06 Arodor-1254 

._ __ _. __ Antimonv 
Site 12 -Jericho Island 

.._. ._. 
Vanadium 

Aroclor-1254 
Antimonv 

Mariganese __ __ _- __ Manganese CNS 
(Total) 4.8E-06 1 -- 1 1.8E-06 6.6E-08 (Total) 

Total Risk Across Surface Soil 4.9E-06 Total Hazard Index Acra! 
Total Risk Across Surface Water 7.2E-07 

Total Risk Across Sediment 8.5E07 
Total Risk Across Sediment Waste 6.6E-0fi 

Total Risk Across All Media am 1 All Exposure Routes m 

Total 

-i 

Body Weight 
None Reported 

5.5E-03 
4.6E-02 
9.lE-02 
4.5E-03 1 _ _ 1 8.6E-04 I 5.4E-03 
1.5E-01 1 - - 1 3.4E-02 1 1.8E-01 
3.7E-05 1 . _ 1 1.3E-02 1 1.3E.02 
3.3E-04 
1.7E-03 
6.9E-04 
5.93504 
2.2E-04 
3.6E-03 
4.1E-03 
1.9E-03 
8.5E-03 
l .EE-02 
1.2E-03 
8.6E-04 -_ 2.4E-05 8.8E-04 
1.3E-03 - - 9.iE-04 2.3E-03 
3.6E-02 - - 6.OE-03 4.4E-02 
3.3E-01 - - 2.8E-02 3.6E-01 
6.4E-03 - - 2.5E-03 8.9E-03 
4.5E02 -- 2.5E-02 7.1E-02 
2.6E-03 - - 2.OE-03 4.5E-03 
3.3E-03 -_ 8.5E-05 3.4E-03 
2.8E-01 -- 1.4E-02 2.9E-01 
2.OE-02 - - 3.9E-03 2.4E-02 
6.9E-01 _ - 7.6E-02 7.6E-01 

ss All Media and All Exposure Routes 1 BE+00 

Total Skin CVS HI 
Totai Liver HI mi 
Total CNSHI 1 3.7E-02 ) - .-. ._-_. 

I Otal BIOCXI HI 
Total GS HI 

Total EZody Weight HI 
Total None Reported HI 

Total Kidney HI 
Total Immune HI 



TABLE 9.3 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Scenario Timeframe: Current/Future 
Receptor Population: Recreational Users 
Receptor Age: Addescents I 

Chemical I Carcinogenic Risk I Chemical I Non-Carcinogenic Hazard Quotient I f Medium 

Surface Soil Surface Soil Site 12 -Jericho island Benzo(a)pyrene 

Ingestion Inhalation Denal Exposure 
Routes Total 

6.1E-06 1 -- 1 2.OE.07 1 2.6E-07 Benzo(a)pyrene 

Primary Ingestion tnhalation Demlal Exposure 
Target Organ Routes Tota 

Cancer I -- I _- __ __ 

I I 1 Arsenic I 3.OE.06 I -- 

Surface Water Site 12 -Jericho Island 

IrOn __ _. __ __ tron Blood. GS 9.1E-02 -- 4.6E-03 9.6E-02 
Ma”Q.3”eSe __ ._ -_ __ Ma”Qa”WS CNS 4SE-03 -- 6.6E-04 5.4E-03 

(Total) 3.OE-06 - _ 1.9E-06 4.9E-06 1.5E-01 - _ 3.4E-02 (Total) 1.6E-01 
Bis(2-ethyihexyf)phthalate lSE-09 - _ 5.1 E-07 5.1E-07 Bis(2-ethylhexyi)phthalate Liver 3.7E-05 . - 1.3E-02 1.3E-02 
Aluminum __ __ __ __ Aluminum Body Weight 3.3E-04 _. 1.3E-03 1.6E-03 
Arsenic l.lE-07 -_ l.OE-07 Z.lE-07 Arsenic Skin, CVS 1.7E-03 -. 1.6E-03 3.3E-03 
lmfl __ ._ __ __ Iron Blood. GS 6.9E-04 _- 1 AE-OR 2.5E-03 

I I lf&nganese -_ -_ I - - I -- IManoanese 1 CNk 1 5.9E-04 I _ _ 

ISediment Site 12 -Jericho Island 

Vanadium 

1 Aluminum 

._ __ __ __ Vanadium None Reported 2.2E-04 1 - - 
(Total) l.lE-07 1 -- 1 6.1E-07 1 7.2E-07 (Total) 3.6G03 1 _. 

__ __ __ -_ IAluminum I Body Weight I 4.lE-03 I _- 

I I 1 5.&-07 1 1: 1 3.1E-07 1 6.&-E--07 IEd“ 
1 s$xd& 1 1.9E-03 1 _ - 

6.5E-03 -_ 
lmll 
Manganese 
Nickel 

.._- __ 
5.6E-03 
6.3E-03 
3.1E-02 
3.1E-04 
7.4E-04 
4.6E-03 
9.OE-04 
2.3E-04 
2.4E-05 

2.7E-O& 
1.3E-02 :. 
1.9E-02 
1.5E-03:: 
6.6E-04 

Surface Water 

; 

‘_ 
jediment 

Vanadium __ __ __ __ Vanadium 
I 1 1 

None Reported 1.3E-03 1 -- 1 9.9E-04 1 2.3&O&. :1 
(Total) 5.5E-07 -- 3.1E-07 6.5E-07 

Sediment 
(Total) 3.6E-02 - - 8.OE-03 

Waste Site 12 -Jericho 1 
1 4.4E-02 

Island 
1 

Avxlor-1254 1.9E-06 1 1 ’ -- I 1.6~.07 I 2.OE-06 ~Arodor-1254 ICancer, Immune1 3.3E-01 I - _ 1 2.8E-02 1 3.6~~01 ’ / 3ediment Waste 
IAntimony __ I __ I -_ I -- IAntimony I Blood 1 6.4E-03 1 -. t 2.5E-03 I 8.9E-03 1 
Arsenic 
Cadmium 
Copper 
trm 
Manganese 

2.9E-06 -- 1.6E-06 4.5E-06 Arsenic Skin, CVS 4.5E-02 - _ 2.5E-02 
__ __ __ __ Cadmium Kidney 2.6&03 - - 2.OE-03 
__ __ __ __ Copper GS 3.3E-03 -_ 8.5E-05 
__ __ _- __ IfOIl Blood. GS 2.8E-01 __ 1.4E-02 
_- .__ -_ __ Manganese CNS 2.OE-02 - - 3.9E-03 

(Total) 4.6E-06 __ 1.8E-06 6.6E-06 (Total) 6.9E-01 - _ 7.6E-02 
Total Risk Across Surface soil 4.9E-06 

Total Risk Awas 

7.1E-02 
4.5E-03 
3.4E-03 
2.9E-01 

s Surface Water 
brass Sediment 

Total Hazard Index Across All Media and All Exposure Routes 1 1 .OE+OO 

Total Skin, CVS HI -1 Total Risk b 
Total Risk Across Sediment Waste 

Total Risk Across All Media and All Exposure Routes 
Total Blood HI 

Total GS HI 
Total eody Weight HI 

Total None Reported HI 
Total Kidney HI 

Total Immune HI 



TABLE 9.4 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR CoPcs 

REASONABLE MAXIMUM EXPOSURE 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Scenario Timeframe: Current/Future 
Receptor Population: Recreational Users 
Receptor Age: Adults 

’ Medium Exposure 
Medium 

Sudace Soil Surface Suit 

Surface Water surface water 

Sediment Sediment 

Sediment Waste Sediment Waste 

Site 

Site 

~ 

Site 

Site 

Exposure 
Point 

Chemical 

12. Jericho Island Benzo(a)pyrene 
Antimony 
Arsenic 
I ran 
Manaanese 

12. Jericho Island 

12 _ Jericho tsland 

(Total 
/Bis(2-ethylhexyl)phthalate 
Aluminum 
Arsenic 
IrCHl 
Manganese 
Vanadium 

(Tota 
Aluminum 
Antimony 
Arsenic 
tron 
Manganese 
Nickel 
Vanadium 

L 

12 _ Jericho Island IAroclor-1254 
Antimony 
Arsenic 
Cadmium 
Copper 
IrOn 
Manganese 

(Tota 

(Tota 

Carcinogenic Risk 
I 

Chemical 

Ingestion lnhatation 

24E.08 -- 
. . _. 

1.2E-06 - - 
._ __ 
_. .- 

l.ZE-06 - _ 
5.6E-10 -- 

._ ._ 
4.2E.08 -- 

. . __ 
-_ __ 
-_ _. 

4.2E-08 _ - 
-_ _. 
-_ __ 

2.fE-07 __ 
-_ . . 
._ __ 
-_ -_ 
-- __ 

2.1E-07 -_ 
7.2E-07 - - 

-_ ._ 
1 lE-06 -_ 

-_ -_ 
-_ . . 
-_ __ 

Dermal I Exposure 
(Routes Total1 

1 .l E-07 I 1.4E-07 IBenzo(a)pyrene 
__ __ 

9.6E-07 
__ I I Antimony 

Z.lE-06 Arsenic 
__ I run 

__ __ Manganese 
l.lE-06 1 2.2E-06 (Total 
2.9E-07 I 2 9E-07 IBis(2-ethylhexyf)phthala __ __ 

I I 
Aluminum 

5.8E-08 1 .OE-07 Arsenic 
__ __ IrOn 
._ __ Manoanese 
__ __ Vanadium 

3.5E-07 1 3.9E-07 (Total 
__ _- [Aluminum 
__ __ Antimony 

1.8E-07 3.9E-07 Arsenic 
__ __ IrOIl 
__ __ Manganese 
__ __ Ni&et 

T 

Total Risk Across Sediment Waste 
Total Risk Across All Media and All Exposure Routes 

Non-Carcinogenic Hazard Quotient 

Primary 
Target Organ 

Cancer 
Blood 

Skin, CVS 
Blood, GS 

CNS 

Liver 
Bcdy Weight 

Skin, CVS 
Blood. GS 

CNS 
None Reported 

Body Weight 
Blood 

Skin, CVS 
Blood, GS 

CNS 
Body Weight 

None Reported 

Cancer, Immunf 
Blood 

Skin, CVS 
Kidney 

GS 
Blood, GS 

CNS 

Hazard Index AC 

t 

ros 

Ingestion Inhalation Dermal Exposure 
Routes Totr 

2.9E-03 1 -- 1 8.2E-04 1 3.7E-03 
9.5E.02 1 - - 1 3.2E-02 I 1.3E-01 
2.3E-05 I - - I 1.2E-02 I 1.2E-02 

3.8E-04 1 - - 3.8E-04 - - 1 5.4E-03 1 5.6803 5.4E-03 5.6803 
1.4E-04’ -_ 8.OE-03 6.1E-03 
2.3E-03 L - 3.OE.02 3.2B02 
2.6E-03 _ _ 3.OE-04 2.9503 
1.2E-03 - - 7.1E-04 1.9E-03 
5.5E-03 -_ 4.6G03 1 .oE-02 
l.lE-02 -_ 8.6E-04 1.2E-02 
7.9E-04 - - 2.2E-04 1 .OE-03 
5.5E-04 I _- 1 2.3E-05 I 5.7E-04 
8.4E-04 I - - I 9.5E-04 i 1.8E-03 
2.3E.02 1 :- ] 7.6G03 I 3.1E-02 
2.1E-01 I - - I 2.7E-02 I 2.4E-Ol 
4.1E-03 -_ 2.4E-03 6.5E-03 
2.9E-02 : - 2.4E-02 5.4E-02 
1.7E-03 - - 1.9E-03 3.5B03 
2.2E-03 _ - 8.2E-05 2.2E-03 
1.8E-01 - - 1.4E-02 1.9E-01 
1.3E-02 1 _ _ 1 3.7E-03 I 1.7E-02 
4.4E-01 I -- . 1 7.3E-02 I S.lE-01 

,s All Media and All Exposure Rcwtes I 7.OE-01 

Total Skin, CVS HI 
Total Lfver HI 
Total CNS HI 

Total Blood HI 
Total GS HI 

Total Body Weight HI 
Total None Repotted HI 

Total Kidney HI 
Total Immune HI 



TABLE 9 5 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Scenario Timeframe: Future 
Receptor Population: Child Residents 
Receptor AQ~: Child 

I I I T 1 s Medium E*mura 
Medium 

EXp@s”rs 
Point 

Chemical 

jurface Soil Surface Soil 

;roundwater Groundwater 

Site 12 _ Jericho Island 

Site 12 - Jericho Island 

Benzo(a)pyrene 
Antimony 
Arsenic 
IrMl 
Manganese 

(Total 
ACCllO”R 

Chlwoform 
Aluminum 
Arsenic 
Cadmium 
I%il 
Manganese 

Thallium 

Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quolient 

Ingestion Inhalation Dermal 

1.7E-06 - - 1.4E-06 
-_ _. __ 

6.4E-05 - - 1.2E-05 
__ __ __ 
__ 

8.5E-05 :: 
__ 

1.4E-05 
_. __ __ 

1.5E-07 1.5E-07 4.2E-08 
__ __ __ 

2.9E.04 _- 1.2E-06 
__ __ __ 
__ __ __ 
_. __ __ 
__ -_ . __ 

Exposure 
loutes Total 

3.1E-06 Benzo(a)pyrene 

Primary 
Target Organ 

Cancer 

Ingestion lnhalatior 1 Dennal Exposure 
bum Tot 

._ 
2.8E-01 
2.5E+CQ 
4.3E+O3 
2.2E-01 
7.3E+00 
7.1E-01 
5.6E-02 
2.9E-01 
65E+00 
1 .OE+OO 
2.3E+O.$ 
4.4E+O@ 
7.9E+W 
4.3E+Ol! 

2.oE-02’ 
3.OE-03‘ 
7.5E-03, 
4.9E-03 
l.lE-Oi/ 
1.4E-02: 

6.OE-02. 
2.5E-02 
1.3E-02 
5.9E-02 
l.lE-01 
7.7E-03 
5.2E-03 
9.4E-03 
2.3E-01 
2.OE+00 
4.2E-02 
3.1 E-01 
1.9E-02 
2.OE-02 
1.7E+00 
1.3E-01 
4.2E+00 
5.5E+Ol 

__ __ I- 2.6E-01 -- 
2.2EtOO _- 
4.2EtO3 -_ 
2.1E-01 1 -_ 
6.9E+OU 1 _ _ 
3.6E-01 1 3.6E-01 

2.5D02 
__ 

2.5G02 
2.6E-01 
6.5E+00 
6.9E-01 
2.2EtOl 
4.2E+OC! 
7.6E+OO 
4.2E+Ol 
l.lE-04 
I .OE-03 
5.1E-03 
2.1E-03 

__ 
2.6E-02 
3.2E-01 
5.7E-02 
1 .OE-02 
4.1E-01 
2.2E-03 
6.9E-03 
4.6E-03 
2.6E-02 
1.5E-01 
2.5E-01 
1.7E-01 
6.6E-02 
6.9E-01 
2.OE-02 
2.OE.03 
2.5E-03 
2.8E-03 
9.8E-03 
1.3E-02 
4.9E-02 
4.9E-04 
1.2E-03 
7.5E-03 
1.4E-03 
3.7E.04 
3.6E-05 
1.6E-03 
1.3E-02 
4.4E-02 
3.9E-03 

_. Antimcny Blood 
9.6D05 Arsenic Skin, CVS 

_- IrOn Blood, GS 
__ Manganese CNS 

9.9E-05 (Total) 
__ Acetone Kidney, Liver. 

3.4E-07 Chloroform Liver 
__ Aluminum Body Weigh! 

2.9D04 Arsenic Skin, CVS 
__ Cadmium Kidney 
__ hn Blood, GS 
__ Manganese CNS 
-_ Thallium None Reported 

2.9E-04 (Total) 
4.8E-07 Bis(2-erhylhexyl)phthalate Liver 

__ Aluminum Body Weight 
2.9E-07 Arsenic Skin, CVS 

__ Iron Blood. GS 
__ Manganese CNS 
__ Vanadium None Reported 

7.7E-07 (Total) 
__ Alumfnum Body Weight 
__ Antimony Blood 

2.3E-06 Arsenic Skin, CVS 
__ IrOn Blood. GS 
__ Manganese CNS 
__ Nickel Bcdy Weight 
__ Vanadium None Repotted 

2.3E-06 (Total) 
6.9E-06 Aroctor-1254 Cancer, Immune 

-_ Antimony Blood 
1.2E-05 Arsenic Skin, CVS 

__ Cadmium Kidney 
_. Copper GS 
_. IrOll Blood. GS 

A 
3.9E-01 

__ 
__ 
-_ 
__ 

4.OE-02 
3.1E-03 
1.3E-04 
2.2G02 

__ Manganese CNS 1.2E.01 j -- 6.1 E-03 
1.9E-05 (Total) 4.1E+C@ 1 -_ 1.2E-01 
9.9E-05 Total Hazard Index Across All Media and All Exposure Routes 
2.9E*04 

_ 7.7E-07 Total Skin, CVS HI 
_ 2.3E-06 

1.9E-05 
4.1E-04 Total Blocxf Hi 

Total Body Weight HI 
Total None Reported HI 

iurface Water Surface Water Site 12 -Jericho Island 
(Total 

Bis(2-ethy~hexyf)phthalate 
Aluminum 
Arsenic 
IfOn 
Manganese 
Vanadium 

-_ 
9.5E-06 

__ 
__ 

iediment Sediment Site 12 -Jericho Island Aluminum 
Antimony 
Arsenic 
km 
Manganese 
Nickel 

(Total 
L L 

t- 

I I IVanadium 
I I I 

iadiment Waste ISediment Waste ISite 12 -Jericho island 
(Total, 

JArodor-1254 
Antimony 
Arsenic 
Cadmium 
Copper 
Imn 
Manganese 

(Total; 

Total 

._ 
,I- 

. . __ 
I- 2.OE-06 - - 2.9E-07 

6.6E-06 - - 1.5E-07 
__ ._ __ 

1.1-E;05 1 :: 1 1.5-E;06 

1: 1 1: 1 -- __ 
-_ -_ __ __ __ __ 

I 1.7E-05 I - - 1 1.7E-06 I 1.7E-05 i - - 1 1.7E-06 
Total Risk Across Surface Soil Total Risk Across Surface Soil 
Total Risk Across Groundwater Total Risk Across Groundwater 

Total Risk Across Surface Water Total Risk Across Surface Water 
Total Risk Across Sediment Total Risk Across Sediment 

Total Risk Across Sediment Waste Total Risk Across Sediment Waste 
Risk Across All Media and All Exposure Routes Risk Across All Media and All Exposure Routes 



TABLE 9.6 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS 

REASONABLE MAXIMUM EXPOSURE 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Scenario Timeframe: Future 
Receptor Population: Adult Residents 
Receptor Age: Adult 

I 
Medium Exposure Exposure Chemicat Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient 

Medium Point 
Ingestion inhalation Dennat Exposure Prtmary Ingestinn Inhalation Dermal 

Routes Total Target Organ 
ntace/Subsurtace Soil Suriace/Subsudace Soil Site 1.2 _ Jericho Island Benzo(a)pyrene 7.3E-07 -- 1 .ZE-06 2.OE-06 Benzo(a)pyrene Cancer __ __ __ 

Antimony __ ._ ._ __ Antimony Blood 2.7E02 - - 5.5E-03 
Arsenic 3.6E-05 - - 1 .OE-05 4.6E-05 Arsenic Skin, CVS 23E-01 -- 6.8E-02 
Iron __ __ __ __ IrOll Blood, GS 4.6E-01 -- 1.2E-02 
Manganese __ ._ ._ __ Manganese CNS 2.2E-02 -- 2.2E-03 

(Total) 3.7E-05 - - I .2E-05 4.8E-05 (Total) 7.4E-01 -- 8.8E-02 
roundwater Groundwaler Site 12 -Jericho Island Acetone ._ _- __ __ Acetone Kidney, Liver 5.9E-01 5.9E-01 5.OE-03 

Chloroform 2.5E-07 2.5G07 9.8E-08 k.OE-07 Chloroform . Liver 4.1E-02 4.1 E-02 1.8E-02 
Aluminum __ . . __ __ Aluminum Body Weight 4.7E-01 -- l.lE-02 
Arsenic 4.8E-04 - - 2.7E-06 4.9634 Arsenic Skin, CVS l.lE+Ol -- 6.1 E-02 
Cadmium __ ._ __ __ Cadmium Kidney 1.5E+Otl - - 3.4E-01 

.- Iroil 

Nlace water Surface Water Site 12 _ Jericho Island 

Exposure 
Routes Tota 

__ 
3.3E-02 
3.OE-01 
4.7E-01 
2.5E-02 
8.2E-01 
i.ZE+OO 
9.8E-02 
4.8E-01 
l.lE+Ol 
1 .8E+O9 
3.8E+Ol 
7.4E+O6 
1.3EtOl 
7.3E+Ol 
1.2E.02 
1.4E-03 
2.6E-03 
2.1 E-03 
5.86-03 

xtirnent 
I 
bSediment 

I I (rolal,, ,./t-01 ( -- . , ,.4t-M , ,.6k-00 I 
ISite 12 -Jericho Island tAluminum __ .- __ __ /Aluminum 

8.OE-03 
( f ora,,, 3.oE-02 

1 Etcdy Weight 1 2.6E-03 1 _- 1 l.OE-04 
Antimony 
Arsenic 

I I I 
Iroil 
Manoanese 1 :: 1 :: 1 

-- -- 
-- 1 __ I’” Manganese 

I Nickel 
Vanadium 

__ -- __ __ Nickel Body Weight 5.5E-04 1 - - 1 
__ __ _- __ Vanadium 

,TA,d\ enc~n? I I occ-n7 I , rcruz I 
None Reported 

,T*,d I- 
8.4E 
OR!= 

xliment Waste 
I I I , ,, “-<L-V, 8 .~ , L..,L.“, , ,.IL.W , 
(Sediment Waste (Site 12 -Jericho Island 1Aroclor-1254 ‘“‘-’ i 2.9E-08 1 - - 1 1.3G07 1 3.OE-05 IAroclor-1254 
I--~ I (Antimony 1 -- 1 -_ 1 -- 1 -- lAntimony I Blood I 4.1~.03 I -- ’ 8.3E-04 

1 Skin,CVS 1 2.9E-02 1 -- 1 8.5603 
6.6E-04 
2.9’s05 

I Blocd. GS 1 1.8E-01 I _ - 1 4.8~~63 

I Manganese __ __ -_ __ Manganese CNS 1.3~~02 I -- 1 
II-‘..,, 7”CN I I .“CM I DDCN ,T,d^I\ I AAE.rl, I __ I I ,,vtas,, ,.‘tL-w , _ - ( I_*L-W Q.OL1IV 

Total Risk Across Surface Soil 4.8E-05 
Total Risk Acmss Groundwater 4.9&04 

Total Risk Across Surface Water 1.6E-06 
Total Risk Across Sediment l.lE-06 

Total Risk Across Sediment Waste 8.8E-lx5 
Total Risk Across Ail Media and All Exposure Routes 5.5&04 

1.3E-03 1 1.4E-02 
, I “I%%,, , -..,-~v, , , 2.5Eg2 1 4.7E-01 

Total Hazard Index Acruss All Media and All Exposure Routes I 7’.4E+81 

S.OE-03 
3.8E-02 I 
2.3E-03 
2.2E-03 
1.9E-01 

Total Skin, CVS HI 
Total tiver HI 
Total CNS HI 

Total Blood HI 
Total Bcdy Weight HI 

Total None Reported HI 
Total Kidney HI 

Total GS HI 
Total Immune 



TABLE 9.7 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Scenario Timeframe: Future 
Receptor Population: Lifetime Residents 
Receptor Age: Children/Adults 

7 
Medium Expasure 

Medium 
Exposure 

Point 
Chemical Carcktwenic Risk Chemical Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dennal Exposure 
Routes Total 

2.OE-06 I -- 1 2.3E-06 I 4.2E-66 Eenzo(a)pyrene 

1.2E-g4 1 1: 1 2.3-E--05 1 1.4E-04 jzty 

I I 
Sudac~Subsurface SotI [Site 12 -Jericho Island IBenzo(a)pyrene ulace/Subsurlace Soil 

wndwater Groundwater 

I I Antimony 
Arsenic 
Iron 
Manganese 

(! 
lS.ite 12 _ Jericho Island lAC&O4le 

Chloroform 
Aluminum 
Arsenic 
Cadmium 
Iron 

__ I __ -_ llrnn Blood.GS -- 
CNS _. 

__ 
Kidney, Liver _ - 

Liver __ 
Body Weight - - 
Skin, CVS - _ 

Kidney ._ 
Blood.GS -_ 

CNS __ 
None Reported _ - 

__ 
Liver __ 

Body Weight . - 
skin.cvs -- 
Blood.GS _- 

CNS __ 
None Reported - _ 

__ 
Body Weight . _ 

Blond __ 
Skin, CVS - _ 
Blocd.GS -- 

CNS ._ 

Manganese 
Thallium 

(1 
Bis(2-ethythexyl)phtha 
Aluminum 
Arsenic 

. ..“...“... 

4.OE-06 1 7.8E-94 (Total 
1.6E-06 I 1.7E-06 lBis(2-ethythexyi)phthalate 

Iron 
Manganese 
Vanadium 

Aluminum 
Anllmony 
Arsenic 

(1 

I Iron 
Manganese 
Nickel 
Vanadium 

Aroclor-1254 
Antimony 
Arsenic 
Cadmium 
Copper 
Iron 

late 

3.6E--07 1 :: 3.3:07 1 6.&.07 If:? __ __ -_ -_ __ __ __ Iron __ ._ ._ -_ -_ Manganese __ -_ -_ 
3.7E-07 3.7E.07 -. 

__ __ -_ 
__ __ __ 

t 

_. _. 
__ __ 

2.8E-66 2.8E-66 -- 5.4E-07 5.4E-07 
._ ._ __ __ __ 
__ _- 

__ __ Nicket 
__ __ vanadium 

5.4E-07 3.4E-06 
2.8E-07 9.9E-06 Aroclor-1254 

__ _- Antimony 
2.9E-06 1.8E-05 Arsenic 

__ __ _- __ Cadmium 
__ __ ._ __ Copper 
__ -_ __ __ irOn 
__ __ __ _- Manganese 

o&l) 2.5E-05 - _ 3.1 E-06 2.8E-05 
Total Risk Acrrxs Surface Soil 1.5E-04 

Total Risk Across Groundwater 7.8E-04 
Total Risk Across Surface Waler 2.3E-06 

Total Risk Acre Sediment 3.4E-06 
Total Risk Across Sediment Waste 2.8E-05 

Total Risk Across All Media and All Expasure Routes 9.6E-04 

(T 

Manganese 
cr 

(Total; 

(Total) 
Tot; 

7.8E04 -- 
__ -_ 
_- -_ 

3.9E-66 7.8E-04 Arsenic 
-. I I __ Cadmium 
__ __ Iron 

Surface Water Site 12 -Jericho l&d ~dace Water 

3ediment Site 12 -J&ho Island diment 

Body Weight - - -_ ._ 
NoneReported _- __ __ 

__ _- .- 
3ancer. immune - _ __ _- 

Blood . . __ _- 
skin,cvs -- __ __ 

Kidney __ -_ __ 
GS __ -_ . . 

Blood,GS .- __ __ 
CNS __ __ __ 

-. __ ._ 
II Hazard Index Across All Media and All Exposure Routes 

__ 
_. 
__ 
-_ 
_- 
__ 
.- 
__ 
_. 
-_ 
.- 
- - 

bdiment Waste Site 12 _ Jericho Island dintent Waste 



TABLE 10.1 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR CDPCS 

REASONABLE MAXIMUM EXPOSURE 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Scenaiio Timeframe: Future 
Receptor Population: Constructkm Workers 
Receptor Age: Adult 

Carcinq nit Risk I Chemical I Non-Carcinogenic Hazard Quotient EXp@SLlre 
Medium 

IUdaOS So4 

Exposure 
point 

Site 12 -J&ho Island 

Chemical 

Arsenic 

Medium 

surtace sod 

Groundwafer iroundwater 

Surface Water ;urfacs Water 

Sediment 

Sediment Waste Sediment Waste 

lngestiMl Dermal Exposure Prtmaty Ingestion Inhalation Dermal Exposure 
Routes Total Target Organ Routes Tot; 

6.OE-07 3.4E-06 Arsenic skin. cvs 4.OE-01 -- 1 .ZE-01 5.22E-01 
E.OE-07 3.4E-05 (Total) 4.OE-01 - - 1.2E-01 5 2E-01 

__ _- Acetone Kidney. Liver _ - __ 1.3E-02 1.3E-02 

2.6E-06 1 - - 
2.6E-06 1 - - 

__ __ 

__ __ k&l Bld.GS -- _- 4.4E-02 4.4E-02 
._ __ Manganese CNS _. __ 3.1 E-02 3.1E-02 
_. __ Thallium None Reponed - - _- 1.6E-02 1.6E-02 

3.1 E-06 3.1E-06 (Total) __ __ 1.4E-01 1.4E-01 
1.7E-06 1.6E-08 Bis(2-ethythexyt)phthalate Liver 3.4E-05 _- 4.3E-03 4.4E-03 

__ __ Aluminum Bodv Weioht 3.lE-04 _- 7.7P04 l.lE-03 
6.1 E-09 1.6E-06 Arsenic 

1 - _ 1 -- IManganese _. .- _..- _. _ .- . __- __ 
None Reported 20E-04 1 - _ 1 5.0E-03 1 5.2E-03 __ -- Vanadium 

1 2.3E-06 1 3.4E-06 (Total) 1 3.3E-03 1 - - 1 1.6E-02 1 1.9E-02 
__ __ iAluminum I Body Weight I 5.9E-03 I -- I 2.5E-04 I 6.1E-03 

----I ----v.. , ..-- -- 

None Reported 1.9E-03 1 -- 1 6.OE-04 1 2.7!+03 
(Total) 1 5.1E-02 1 -- 1 6.4E-03 1 5.6E-02 

I Cancer. lmmunel 4.7E-01 I -- I 2.2E-02 I 5.OE-01 

__ __ Vanadium 
1 2.5E-06 1 l.OE-07 
1 1.3E~06 I 2.6E-07 iAroclor-1254 

_- __ 
7.9E-06 -- 
2.7E-07 -- 

__ __ 
4.2E-07 -- 

__ __ 
__ __ 

._ _- AlltillX3Ily 
1.3E-07 5.5E-07 Arsenic 

__ _- Cadmium 
__ __ Copper 
__ __ troll __ t -- t 

_.___, -- 1 ..-- -. _ _- 
.- ..-- -. 

CNS 2.9E-02 1 .- 1 3.1E-03 1 3.2E-02 __ Manganese 
6.3E-07 (Total) 1 9.9E-01 1 -- 1 6.lE-02 1 l.iE+OO 
3.4~~06 Totl Hazard Index Across All Media and All Exposure Routes 1 1.6E+W 
3.lE-06 
3.4E-06 
1 .OE-07 
8.3E. Total CNS HI 

Total Blood HI 

-z3kFk+ __ 
1 1.4E-07 

Total Risl <Across Soil 
Total Risk Across Groundwater 

Total Risk Across Surtace Water 
Total Risk Across Sediment 

Total Risk Acrass Sediment Waste 
Total Risk AC :ross All Media and All Exposure Roul 



TABLE 10.2 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
MCRD PARRIS ISLAND. SOUTH CAROLINA 

Scenario Timeframe: Current/Future 
Receptor Population: Trespassers 
Receptor Age: Addescents 

0 Medium Exposure Erpxure Chemical Carcinogenic Risk Chemical 
Medium Point 

Non-Carcinogenic Hazard Quotient 

Ingestion inhalation Denal Exposure PriMry Ingestion Inhalation Denllat Exposure 
Rcutes Total Target Organ Routes Total 

SW& Soil Surface Sail Site 12 _ Jericho Island Arsenic 3.OE-06 - - 1.7E.06 4.6&06 Arsenic Skin, CVS 4.6E.02 - - 2.6E-02 
(Total) 

7.2E-02 
3.OE-06 - - 1.7E.06 4.6E-06 (Total) 4.6E.02 _ - 2.6G02 7.2E.02 

Surface Water Surface Water Site 12 _ Jericho Island Bis(2-ethylhexyl)phthalate 1.5E-09 - - 5.lE07 5.lE-07 Bis(2-ethyihexygphthalate Liver 3.7E-05 - - 1.3E-02 1.3E.02 
Aluminum -_ __ -_ __ Aluminum Body Weight 3.3E-04 -- 1.3E-03 1.6E-03 
Arsenic l.lE-07 -- 1 .OE-07 2.lE-07 Arsenic Skin, CVS 1.7E03 -- 1.6E-03 3.3E-03 
Iron -_ __ __ __ Iron Blood. GS 6.9E-04 -- 1.8E-03 2.5E-03 
Manganese __ _. __ _- Manganese CNS 5.9E.04 - - 5.6E-03 6.2E-03 
Vanadium -_ __ __ _- Vanadium None Reported 

(Total) 
2.2E-04 -- 8.3E-03 8.5E03 

l.lE-07 -- 6.1 E-07 7.2E-07 (Total) 3.6E-03 - - 3.lE-02 3.5E-02 

Sediment Sediment Site 12 -Jericho Island Aluminum __ __ __ __ Aluminum Body Weight 4.lE-03 -- 3.1 E-04 4.4E-03 
Antimony __ __ __ __ Antimony Blwd 1.9E-03 - - 7.4E-04 2.7E.03 
Arsenic 55E-07 -- 3.lE-07 8.5E-07 Arsenic Skin, CVS 

\ Iron 
8.5E-03 -- 4.8E.03 1.3E-02. 

.- __ __ _- lrcn Blood, GS 1.8E.02 -- 9.oE-04 1.9E-02 

L.l Manganese __ __ __ __ Manganese CNS 1.2E03 - - 2.3E94 15E-93, 
/ 

L Nickel __ __ __ -_ Nickel Body Weight 8.6E.04 __ 2.4E-05 8.8E-04 
Vanadium -_ __ -- __ Vanadium None Reported 

(Total) 
1.3E-03 - - 9.9E-04 2.3E-0% _. 

5.5E-07 - - 3.lE-07 8.5E-07 (Total) 3.6E.02 _ _ 8.OE-03 4.4E.8@ 

Sediment Waste Sediment Waste Site 12 -Jericho Island Aroclor-1254 1.9E-06 - - 1.6E.07 2.OE-96 Amdor-1254 Cancer, Immune 3.3E-01 - - 2.8E02 3.6E-Ok’ 
Arsenic 2.9E-06 _ _ 1.6E-06 45E-06 Arsenic Skin, CVS 

(Total) 
4.5E.02 - - 2.5G02 7.lE-D2: 

4.6E06 -- 1.8Ew06 6.6E06 (Total) 3.7E-01 - _ 5.3E-02 4.3E.Ot; 
Total Risk Across Surtace soil 4.6E-06 Total Hazard Index Across All Media and All Exposure Routes 5.8E-ot: 

Total Risk Across Surface Water 7.2E-07 
Total Risk Across Sediment 8.5E-07 Total Skin, CVS HI 1.6E-Of 

Total Risk Across Sediment Waste 6.6~~06 Total Liver HI 1.3E-02 
Total Risk Across All Media and All Exposure Routes 1.3E.05 Total CNS HI 7.7E-03 

Total Blood HI 2.4E-02 
Total GS HI 2.lE-92 

Total Body Weight HI 69E-03 
Total None Reported HI _ 1 .lE-02 

Total Immune HI 3.6E-01 



TABLE 10.3 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COf’Cs 

REASONABLE MAXIMUM EXPOSURE 
MCRD PARRIS ISLAND. SOUTH CAROLINA 

? 

2; 
hs 

Scenario Timeframe: Current/Future 
Receptor Population: Aecrealional Users 
Receptor A@?: Adolescents 

I 

’ Medium Exposure 
Medium 

Exposure 
Point 

Chemical Caminagenic Risk 

Ingeslion 1 lnhatation 1 Dermal 1 Exposure 

Chemical 

Surface Soil 

Surface Water 

Surface Soil 

Surface Water 

Site 12 -Jericho Island 

Site 12 -Jericho Island 

Arsenic 3.OE-06 _ - 
(Total) 3.OE-06 - - 

Elis(2-ethylhexyf)phthalate l.tx-09 - - 
Aluminum _. _. 

Routes Total 
1.7E-06 4.6E-06 Arsenic 
1.7E-06 4.6E-06 (Total) 
5.1E-07 5 lE-07 Bis(Z-ethylhexyf)phthalate 

__ _. Aluminum 
Arsenic 
lm” 
Manoanese 

Sediment Sediment Site 12 -Jericho Island 

Vanadium 

Aluminum 
Antimony 

I 
Arsenic Iron 
Manganese 
Nickel 

_. _- 
(Total) l.lE-07 . - 

-_ __ 

5.5E-07 :: 

__ __ Vanadium 
6.1 E-07 7.2E-07 

. . _. Aluminum 
Antimony 

3.1E-07 -- 8.5E-07 Arsenic 

(Total) 

Vanadium -_ __ __ __ Vanadium 
(Total) 5.5B07 _ - 3. iE-07 8.5E-07 

Arcdor-1254 1.9E-06 - - 1.6E-07 2.OE-06 Ardor-1254 
Arsenic 2.9E-08 - - 1.6E-06 4.5E-06 Arsenic 

(Total) 4.8E-06 . 1 ~1.8E-06 I 6.6E-06 I 
Total Risk Across Surface Scil 

Total Risk Across Surface Water 
Total Risk Across Sediment 

Total Risk Across Sediment Waste 
Total Risk Across All Media and All Exposure Routes 

(Total) 
f 

(Total)1 
Total t 

Non-Carcinogenic Hazard Quotient 

Pdmarv 1 lnaeslion 1 Inhalation 1 Dermal 1 Exposure 
Target Organ - 

Skin, CVS 4.M-02 _- 
4.6E-02 - - 

Liver 3.7E-05 __ 

Routes Total 
2.6E-02 7.2E-02 
2.6E-02 7.2E-02 
1.3E-02 1.3E-02 

Body Weight 3.3E-04 -- 1.3E-03 1.6E-03 
Skin, CVS 1.7E.03 -_ 1.6E-03 3.3E-03 
Blood. GS 6.9E-04 -- l .EE-03 2.5E-03 

CNS 5.9E.04 - - 5.6&03 6.2E-03 
NoneReported 2.2E-04 -- 8.3E-03 8.5E-03 

3.6E.03 - _ 3.1 E-02 3.5E-02 
Body Weight 4.lE-03 .- 3.lE-04 4.4E-03 

Blood 1.9E-03 . _ 7.4E-04 2.7E-03 
Skin, CVS 8.5E.02 -- 4.8E-03 1.3E-02 
Blocd.GS l.EE-02 ‘w- ‘9.OE-04 1.9E-02 

CNS 1.2E-03 - - 2.3E-04 1.5E-03 
Body Weight 8.6E-04 _ _ 2.4E-05 E.EE-04 

NoneReported 1.3E-03 -- 9.9E-04 2.3E-03 
3.6E-02 .- 8.OE-03 4.4E-02 

Cancer, Immune 3.3E-01 - - 2.8E-02 3.6E-01 
Skin, CVS 4.5E-02 __ 2.5E-02 7.lE-02 

3.7E-01 . - 5.3E-02 4.3E-01 
iazard Index Across All Media and All Exposure Routes 5.8E.01 

Sediment Waste. Sediment Waste Site 12 -Jericho Island 

Total Skin, CVS HI 
.- Total Liver HI 

Total CNS HI 
Total Blood HI 

Total GS HI 
Total Body Weight HI 

rotal None Reported HI 
Total lmmuna HI 



n 
I 

w” 
bJ 

TABLE 10.4 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Scenario Timeframe: CurrenUFuture 
Receptor Population: Recreational Users 
Receptor Age: Adults 

’ Medium 

Surface Soil 

Surface Water 

Exposure 
Medium 

Surface Soil 

Surface Water 

EXpu%lre 
Point 

Site 10 - Jericho Island 

Site 10 - Jericho Island 

Chemical Carcinogenic Risk Chemical Non-Carcinwenic Hazard Quotient 

Sediment 
I 
ISediment 

I 
ISite 10 -Jericho Island 

Ingestion Inhalation Denal Exposure Primary Ingestion Inhalation Dennal EXpo%ae 
Routes Total Target Orstan 

Arsenic 
Routes Total 

1.2~.06 -- 9.6E-07 Z.lE-06 Arsenic Skin, CVS 3.OE-02 _ - 2.5E-02 5.5E-02 
(Total) 1.2E.06 - _ 9.6E-07 Z.lE-06 3.OE-02 _. (Total) 2.5E.02 5.5E-02 

Bisf2ethvlhexvf)phthalate 5.6E-10 -- 2 QF-07 3 w-n7 S&(2-ethyfhexyf)phthalate Liver 2.3E-05 - - 1.2E-02 1.2E-02 
\t~mnin~wn R&fl Weight 2.2D04 _ - 1.2E.03 1.4E-03 

-..t, cvs l.lE-03 _- 1.5E-03 2.6E-03 
Rlwd r.9 d*FnA ._ 1.7E-03 2.lE-03 

Aluminum . ” __ __ __ __ I .._. ._. 
Arsenic 4.2E-08 - _ 5.8E-08 l.OE-07 Arsenic I 72 
IrOn __ __ __ __ Iron -.-- _, -- T.-b - 
Manganese __ -_ __ __ Manganese CNS 3.8E-04 -- 5.4E-03 5.8E-03 
Vanadium __ __ __ __ Vanadium _ - E.OE-03 8.1 E-03 None Reported 1.4E-04 

3..%-07 (Total) 4.2E-08 -- 3.9E-07 (Total) 2.3E-03 - - 3.OE-02 3.2E-02 
Aluminum -- __ __ __ Aluminum Sndu Weinht 7RLrJ3 -- 3.OE-04 2.9E-03 

-Iv4 -- 7.lE-04 1 .SE-03 I I I I Anlinmy 
Arsenic 1 2.1E-07 1 : 1 1 1.6;07 1 3.9-E--07 122’ 1 -:.jf$:” 1 ::::,; 1 _. 

IIrOn 
IManganese 
lNidrel 

I -- I _- I -- I -- llml I -- I -- I _- I -- IManaanese I -- I __ I __ I -- INickel 
1 CNS 1 iii-&i 1 . . 

I Vanadium -_ __ __ __ Vanadium 8.4D04 1 - _ 1 9.5E-04 
I t I 

- 
fTotal)f Z.lE-07 f __ f 

1 None<Reported 

C-A!-_- . I.,_-.- In.>.-.-. l.EE-07 I 3.9b07 I ..,.... . . . _^ . . . I_ (Total)1 
1 .8E-03i: I- 

I JI1”llllulll w*sre 13ea’m”1 waS1e 
1 2.3G02 1 - _ , 7. 

I we IV - Jencno tstana I Arw”lC 1 l.lE-06 I -- f 9.4E.07 f 2.1E-06 Arsenic 2.9E-02 I 
’ -6E-03 3.lE-02: 

- - , 2.4E-02 5.4E-02. .- .- -- 
I E-06 

IOtaI Rusk Across Surface soil f 2.1E-06 Total Hazard Index Across All Media and All Exposure Rwtes 1.7E-01 

Total Risk Across All Media and Atl Exposure Rcutes E 

Total Risk Across Surface Water 
Total Risk Across Sediment 

Total Risk Across Sediment Waste 

3.9E-07 

I .9E-O3 

Total Skin, CVS HI 
Total Liver HI 
Total CNS HI 

Total Blood HI 
Total GS HI 

.Total w Weight HI 
Total None Reported HI 



TABLE 10.5 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS 

REASONABLE MAXIMUM EXPOSURE 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Scenario Timeframe: Future 
Receptor Population: Child Residents 
Receptor Age: Child 

3 Medium Exposure Exposure Chemical Carcinogenic Risk Chemical T 
Surtace Soil 

Groundwater 

I 

Medium 
I 

Point 
I Innnstinn 1 Inhalation 1 Dermal 1 Emosure 

‘-----I 
l(a)pyrene 
ic 

Surface Soil 

Groundwater 

Site 12 -Jericho Island 

Site 12 -Jericho Island 

-.-u---.-.. ... .- - -. - . -- 

Routes Total 
Benzo(a)pyrene 1.7&06 -- 1.4E-06 3.1 E-06 Benzc 
Arsenic 8.4E-05 - - 1.2E-05 9.6E-05 Awn 
I ran ._ __ .- -_ Iron 

(Total) 8.5E-05 - - 1.4E-05 9.9E-05 (Total) 
Aluminum __ __ __ -_ Aluminum 
Arsenic 2.9E-04 - - 1.2E-06 2.9~~04 Arsenic 

Thallium __ __ __ -_ Thallium 
(Total) 2.9E-04 1 - - 1 1.2E-06 1 2.9PC-4 (Total) 

Surlaca water Isurface water ISite 12 -Jericho Island IBis(2-ethylhexyl)phthalate 1 2.6G09 1 -_ 1 ‘4.6E-07 1 4.8E-07 )Bis(2-ethyihewbphthalate 1 

Non-Carcinogenic Hazard Quotient 

~~ 

Bld.GS 1 4.2E+00 / 

skin. cvs 
Kidney 

Blood, GS 
CNS 

None Reporte 

Liver 
Body Weight 

Skin, CVS 
Blood, GS 

CNS 

2.6E~02 
1.5E-01 
2.5E-01 
1.7E-01 
6.6E-02 

t 

6.6E-01 
2.OE-02 
2.OE-03 
2.5E-03 
2.8E-03 
6.8E-03 

6.5E+00 
1 .OEtCHl 
2x+01 
4.4E+OO 
7.9Et00 
4.3E+Ol 
2.OEo2 
3.OE-03 
7.5G03 
4.9E-03 
l.lE-02 

Sediment Sediment 

Sediment Waste Sediment Waste 

Site 12 _ Jericho Island 

Site 12 -Jericho Island 

Arsenic 

Aroclor-1254 
Arsenic 
IrOll 

(Total) 2.OE-07 - _ 5.7E-07 
2.OE-06 __ 2.9E-07 

(Total) 2.OE-06 - - 2.9607 
&6&06 - - 1.5E-07 
l.lE-05 -- 1.5E.06 

__ __ __ 
(Total) 1.7E-05 - - 1.7E-06 

Total Risk Across Surface soil 
Total Risk Across Groundwater 

Total Risk Across Surface Water 
Total Risk Across Sediment 

Total Risk Across Sediment Waste 

7.7E-07 
2.3E-06 Arsenic 
2.3E-06 
6.9E.06 Aroclor-1254 
1.2E-05 Arsenic 

._ Iml 
1.9E-05 
9.9E-05 
2.9E-04 
7.7E.07 
2.3E-OS 
1.9E-05 

None Repotled 6.5E-04 - - 1.3E-02 1.4E-02 
(Total) l.lE-02 *- 4.9s02 6.OE-02 

Skin, CVS 5.1E-02 -- 7.5E-03 5.9~~02 
(Total) 5.1E-02 __ 7.5E-03 5.9502 

Cancer. Immune 2.OE+00 _ - 4.4E-02 Z.OE+OO 
Skin, CVS 2.7E-01 __ 4.OE-02 3.lE-01 
Blood, GS 1.7E+O9 1 - _ 1 2.2E-02 1 1.7E+OO 

(Total), 3.9E+CO 1 -_ I l.lE-01 I 4.OEtoO 
Total t iazard Index Across All Media and All Exposure Routes I 5.4E+Ol 

Total Risk Across All Media and All Exposure Routes -1 

! : 

Total Skin, CVS HI 
Total Liver HI 
Total CNS HI 

Total Blood HI 
Total Body Weight HI 

Total None Repoded HI 
Total Kidney HI 

Total GS HI 
Total Immune 



Scenario Timeframe: Future 
Receptor Population: Adult Residents 
Receptor Age: Adult 1 

TABLE 10.6 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Medium 
I 

Exposure 
I 

Exposure 
I 

Chemical 
I 

Carcinogenic Risk 
I 

Chemical 
I 

Non-Carcinogenic 
L”~Ai,,rn DA.., 
..IU”I”.I. I %.“111 

SudaceISubsurface Soil Sudace/Subsutlace Soil Site 12 -Jericho Island 

I 
I 
Groundwater 

I 

1 
Groundwater 

I 

/Site 12 -Jericho Island 

I 

Ingestion Inhalation Denal Expasure Primary 
Routes T&i Target Ornan 

Benzo(a)pyrene 7.3E-07 _- 1.2E-06 2.OE-06 Benzo(a)pyrene CW2?~ 
Arsenic 3.6E-05 ._ 

(Total)1 3.7E-05 1 -- 
1 .OE-05 4.6E-05 Arsenic Skin, CVS 
1.2E-05 4.8E-05 (Total) 

Aluminum Body Weight 
4.9E-04 Arsenic Skin, CVS 

Kidney 

Ingestion Inhalation Dermal Exposure 
Routes Tot; 

__ __ __ __ 
2.3E-01 _ _ 6.8E-02 3.OE-01 
2.3E-01 -- 6.6E-02 3.OE-01 
4.7E-01 -- I l.lE-02 I 4.6E91 

I ICadmium __ I -- ICadmium I I I I IIrOn I __ _- I -_ I __ pZl 1 Blood,GS 1 

: Hazard Quotient 

I 

Surface Water 

I 

ISurtace Water 

I IManganese 

bite 12 -Jericho Island 

I -- I _- l -- l -- IManganese I CNS 1 
Thalbm __ _- __ __ Thallium 

(Total) 4.8E-04 1 _ - 1 
None Repotted 

2.7E-06 I 4.9E-04 (Total) 
IBisf2-ethvlhewtbhthalate 1 2.3E-09 I _- 1 1.2E-08 I 1.2E-06 lBis(2-ethylhexygphthalate I Liver L 

I. jm ! . . _.. 
(To&)1 2.3E.09 1 _- I 1.2E-06 I 1.2E-08 I I ,xrr,... I ..F^^ I. 

Sediment 

Sediment Waste 

Sediment 

ISediment Waste 

I 

Site 12 -Jericho Island 

bite 12 -Jericho Island 

Arsenic 

IA&or-1 254 

8.5E-07 I -- , L.JC-u, I.IC-M Amenic Skin, CVS 
(Total) 8.5C07 I. - - 1 2.5G07 l.lE-06 (Total) 

1 2.9E-06 1 _ - 1 1.3E-07 3.OE-08 Ar~xlor-1254 Cancer, Immune 
46 5.8E-06 Arsenic Skin, CVS 

1 1.4E-06 8.8E-06 (Total) 
Total Rmk Act- drface Soil 4.8E-05 Total Hazard Index Acres 

Arsenic 4.5E-06 1 _- I 1.3E 
(Total) 7.4E-06 1 -- 1 

Total Risk Across Groundwater 1 4.9E-041 
Total Risk Across Surface Water 

Total Risk Across Sediment 
Total Risk Acres Sediment Waste 

Total Risk Across All Media and All Exposure Rates I 5.5E-04 ~1 

Total Skin, CVS HI 
Total Liver HI 
Total CNS HI 

Total Blood HI 
Total Body Weight HI 

Total Kidney HI 
Total GS HI 

Total tmmune 



TABLE 10.7 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Scenario Timeframe: Future 
Receptor Popufalion: Lifetime Residents 
Receptor Age: Children/Adults 

, Medium Expwm EmlJre Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient 

Medium Point 
Ingestion Inhalation Demnl Exposure Plimary Ingestion Inhalation Dermal ExpaslJre 

Routes Total Target Organ Roules Total 

Sudace!!3ubsudace Soil Surface/Sutwdace Soil Site 12 -Jericho Island Benzo(a)pyrene 2.OE-06 - - 2.3E-06 4.2E-06 BenzO(a)pyrene CClllEX __ _- -_ 

AW3liC 1.2E-04 -_ 2.3E-05 1.4E-04 Arsenic Skin, CVS I: -_ _. __ 

(Total) 1.2~.C-l -- 2.5605 1.5E-04 (Total) -_ . . __ -_ 

Groundwater Groundwater Site 12 - Jetiho Island Arsenic 7.6E.04 -- 3.9E-06 7.6E-04 Arsenic Skin, CVS - - -. ._ -_ 

(Total) 7.6E-C-4 -- 3.9E-06 7.6E-04 (Total) __ _. -. _. 

Surface Water Surface Water Site 12 -Jericho Island Eis(2-ethylhewyl)phlhhalale 4.9E.09 - _ 1.6E-06 1.7E-06 Bis(2-ethvlhexyl)phthalate Liver -_ __ __ -_ 

(Total) 4.9E-09 -- 1.6E-06 1.7E-06 ‘(Total) 
: 1 

-. __ -_ 
-. -_ 

Sediment Sediment Site 12 -Jericho Island Arsenic 2.6E.06 _- 5.4E-07 3.4E-06 Arsenic Skin, CVS _. 

(Total) 2.6E-06 -- 5.4E-07 3.4E-06 (Total) _. -. __ -_ 

Sediment Waste Sediment Waste Site 12 -Jericho Island Aroclor-1254 9.7E-08 - - 2.6E-07 9.9&06 Arcclor-1254 Cancer, Immune - _ __ -. -_ 

Arsenic 1.5E.05 -- 2.9E-06 1.6E-05 Anenfc Skin, CVS - _ -_ -. __ 

(Total) 2.5G05 3.1 E-06 2.6E-05 (Total) __ -_ -. -_ - - 
i Total Risk Across Surface Soil 1 SE-04 Total Hazard Index Across All Media and All Exposure Routes _ - - 

Total Risk Across Groundwater 7.6E-04 

: Total Risk Across Sutiace Water 1.7E-06 
Total Risk Across Sediment 3.4E.06 

Total Risk Acrass Sediment Waste 2.6E-05 
Total Risk Across All Media and All Exposure Routes 9.6E-04 

j i 





IEUBK MODEL - Exposure to Lead (Page 1 of 2) 
SITE NAME: Site 12/SWMU 10 - Jericho Island 
EXPOSURE SCENARIO: On-site Child Resident 
LOCATION: MCRD Parris Island, South Carolina 
DATE: April 3, 2000 

LEAD MODEL Version 0.99d 

AIR CONCENTRATION: 0.100 ug Pb/m3 DEFAULT 
Indoor AIR Pb Cone: 30.0 percent of outdoor. 
Other AIR Parameters: 

Age Time Outdoors (hr) Vent. Rate (m3/day) 
O-l 1.0 2.0 
l-2 2.0 3.0 
2-3 3.0 5.0 
3-4 4.0 5.0 
4-5 4.0 5.0 
5-6 4.0 7.0 
6-7 4.0 7.0 

Lung Abs. (%) 
32.0 
32.0 
32.0 
32.0 
32.0 
32.0 
32.0 

DIET: DEFAULT 

DRINKING WATER Cone: 4.00 ug Pb/L DEFAULT 
WATER Consumption: DEFAULT 

SOIL & DUST: 
Soil: constant cone. 
Dust: Multiple Source Analysis 

Age Soil (ug Pb/g) House Dust (ug Pb/g) 
o-1 78.6 65.0 
l-2 78.6 65.0 
2-3 78.6 65.0 
3-4 78.6 65.0 
4-5 78.6 65.0 
5-6 78.6 65.0 
6-7 78.6 65.0 

Additional Dust Sources: None DEFAULT 
Soil contribution conversion factor:'0.70 
Air contribution conversion factor: 100.0 

PAINT Intake: 0.00 ug Pb/day DEFAULT 

MATERNAL CONTRIBUTION: Infant Model 
Maternal Blood Cone: 2.50 ug Pb/dL 

CALCULATED BLOOD Pb and Pb UPTAKES: 

YEAR 
__---- 
0.5-l: 

l-2: 
2-3: 
3-4: 
4-5: 
5-6: 
6-7: 

YEAR 
-_---- 
0.5-l: 

l-2: 
2-3: 
3-4: 
4-5: 
5-6: 
6-7: 

Blood Level 
(ug/dL) 

2.6 
2.7 
2.6 
2.4 
2.1 
1.9 
1.8 

Diet Uptake Water Uptake 
tug/day) (ug/day) 

----------- ------_----- 
2.62 0.38 
2.73 0.95 
3.08 0.99 
2.99 1.02 
2.91 1.06 
3.08 1.13 
3.40 1.15 

Total Uptake Soil+Dust Uptake 
tug/day) fug/day). 

------------ ----_------- 
4.74 1.72 
6.44 2.72 
6.87 2.74 
6.83 2.76 
6.10 2.06 
6.16 1.86 
6.41 1.76 

Paint Uptake 
tug/day) 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

Air Uptake 
(ug/day) 
----_-_- 

0.02 
0.03 
0.06 
0.07 
0.07 
0.09 
0.09 . 



IEUBK MODEL - Exposure to Lead (Page 2 of 2) 
SITE NAME: Site 12/SwMu 10 - Jericho Island 
EXPOSURE SCENARIO: On-site Child Resident 
LOCATION: MCRD Parris Island, South Carolina 
DATE: April 3, 2000 

.-,. 

6 us/dL 
L8 
.92 
L 6. Mean: 4 

I 
I t I If ’ 1 ” 1” 1 I I I I I 

I 0 I 2 3 4 5 6 7 8 9 10 11 12 

LEAD 0 -9Sd BLOOD LEAD CONCEN TRA T ION < ug/dL ) 
0 to 64 Months 

-----, 



Calculations of 95th Percentile Fetal Blood Lead Concentrations for Adult Exposure to Soil 

$lTE NAME: SITE 12/SWMU 10 - JERICHO ISLAND 
LOCATION: MCRD PARRIS ISLAND, SOUTH CAROLINA 
RECEPTOR: CONSTRUCTION WORKER 
DATE: APRIL 3,200O 

OBJECTIVE: Adult exposure to lead in soil is addressed by an evaluation of the relationship between the site soil lead concentration and the blood lead 
concentration in the developing fetuses of adult women. This spreadsheet calculates a range of 95th percentile fetal blood lead concentrations from central 
estimates of blood lead concentrations in pregnant adult women using the exposure parameters identified below (U.S. EPA, Recommendations of the 
Technical Review Workarouo for Lead for an Interim Aoproach to Assessina Risks Associated with Adult Exoosures to Lead in Soil , December 1996). 

RELEVANT EQUATIONS: P&eta,, GM = Rfetav,,,ate,,,a, x [PbB,,,,, ,, + (PbS x BKSF x IR, x AF, x EFJAT] 
. and 

PWetat, 0.95 = PWetal, GM X GSDi, adult Ixmi) 

Exposure 
Parameter Description (units) 

GSD, = 1.8 - 2.1; PbBadu,t,o = 1.7 - 2.2 
Adult 1 Adult 2 

-PbBadutt, o 

Adult 3 Adult 4 
Typical blood lead concentration in adult women of child-bearing age in 1.7 1.7 2.2 2.2 
absence of site exposures (ug/dL) 

PbS ISite-specific soil lead concentration (mg/kg) 
BK SF IBiokinetic slope factor (ug/dL per ug/day)) 

h IIntake rate of soil, includes outdoor soil and indoor soil-derived dust (g/day) 

78.6 78.6 78.6 78.6 
0.4 0.4 0.4 0.4 

0.100 0.100 0.100 0.100 
AFe Absolute gastrointestinal absorption fraction (unitless) 0.12 0.12 0.12 0.12 
EFe Exposure frequency (days/year) 125 125 125 125 
AT Averaging time (days/year) 365 365 365 

GSQ, adult 

365 
Estimate of individual geometric standard deviation among adults (unitless) 1.8 2.1 1.8 2.1 

R fgtavmatemal Constant of proportionality between fetal blood lead concentr&on at birth and 0.9 0.9 0.9 0.9 

Note: According to the cited guidance document, this adult exposure model is nbt applicable for infrequent site exposures, where the EF s is less than 1 day/week. 
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E.4.1 ACETONE 

E.4.1 .l Noncancer Toxicity 

Studies of workers exposed to acetone revealed irritation of the ocular and respiratory tract mucosa, and, at 

high concentrations, central nervous system (CNS) effects (American Conference of Governmental 

Industrial Hygienists [ACGIH] 1991). Rats exposed by inhalation to high concentrations exhibited narcosis 

and slight decreases in organ and body weight, compared with controls, but no clinical pathological or 

histopathological evidence of organ damage. Inhalation reference concentration (RfC) values were not 

located for acetone. Oral toxicity data are limited to a comprehensive go-day gavage study in rats, in which 

100 mg/kg/day was a no observed effect level (NOEL) and 500 mg/kg/day was the lowest observed adverse 

effect level (LOAEL) associated with increased liver and kidney weight and tubular nephropathy (EPA 

2000b). A verified reference dose WD for chronic oral exposure of 0.1 mg/kg/day was derived by applying 

an uncertainty factor of 1000 to the NOEL of 100 mg/kg/day. The EPA (2000b) presented a provisional 

subchronic oral RfD of 1 mg/kg/day, based on the same NOEL and an uncertainty factor of 100. The target 

organs for inhalation exposure to acetone are the CNS and the respiratory and ocular mucosa. Target 

organs for oral exposure are the liver and kidney. 

E.4.1.2 Carcinoaenicity 

No data was located on the carcinogenicity of acetone. 



E.4.2 ALUMINUM ,r-.. -: 

E.4.2.1 Noncancer Toxicity 

Aluminum is not generally regarded as an industrial poison. Inhalation of finely divided powder has been 

reported as a cause of pulmonary fibrosis. Aluminum in aerosols has been implicated in Alzheimer’s 

disease. As with other metals, the powder and dust are the most dangerous forms (Sax and Lewis, 1989). 

Most hazardous exposures to aluminum occur in refining and smelting processes. Aluminum dust is a 

respiratory and eye irritant. USEPA presented an oral RfD of 1 .OO mglkglday and an inhalation reference 

dose of 0.001 mg/kg/day (USEPA, 2000a). 

E.4.2.2 Carkinoaenicity 

Data were not located regarding the carcinogenicity of aluminum to humans. No oral or inhalation cancer 

slope factor is available for aluminum. 

,,--Y 

,-. 



E.4.3 ANTIMONY 

E.4.3.1 Pharmacokinetics 

Ingested antimony is absorbed slowly and incompletely from the gastrointestinal (GI tract (Iffland 1988). 

Within a few days of acute exposure, highest tissue concentrations are found in the liver, kidney, and 

thyroid. Organs of storage include skin, bones, and teeth. Highest concentrations in deceased smelter 

workers (inhalation exposure) occurred in the lungs and skeleton. Excretion is largely via the urine or 

feces, although some is incorporated into the hair. 

E.4.3.2 Noncancer Toxicity 

Acute intoxication from ingestion of large doses of antimony induces GI disturbances, dehydration, and 

cardiac effects in human (Iffland 1988). Chronic effects from occupational exposure include irritation of 

the respiratory tract, pneumoconiosis, pustular eruptions of the skin called “antimony spots,” allergic 

contact dermatitis, and cardiac effects, including abnormalities of the electrocardiograph (ECG) and 

myocardial changes. Cardiac effects were also observed in rats and rabbits exposed by inhalation for six 

weeks and in animals (dogs, and possibly other species) treated by intravenous injection (Elinder and 

Friber 1986a). 

Chronic oral exposure studies in laboratory animals include two briefly reported lifetime drinking water 

studies in rates and mice (Kanisawa and Schroeder 1960; Schroeder et al. 1970). The only dose tested, 

5 ppm potassium antimony tartrate, resulted in reduced longevity in both species and in reduced mean 

heart weight in rats. The EPA (2000bb) verified an RfD of 0.0004 mg/kg/day for chronic oral exposure to 

antimony from the LOAEL of 5 ppm potassium antimony tartrate (0.35 mg/antimony/kg body weight-day) 

in the lifetime study in rats (Schrodeder et al. 1970). An uncertainty factor of 1000 was applied; factors of 

10 each for inter- and intraspecies variation and to estimate an NOAEL from an LOAEL. The heart is 

considered a likely target organ for chronic oral exposure of humans. 

E.4.3.2 Carcinoaenicity 

Data were not located regarding the carcinogenicity of antimony to humans. Antimony fed to rats did not 

produce an excess of tumors (Goyer 1991), but a high frequency of lung tumors was observed in rats 

exposed by inhalation to antimony trioxide for one year (Elinder and Friberg 1986a). Antimony is 

classified in EPA cancer weight-of-evidence Group D (not classifiable as a carcinogenicity to humans) 

(EPA 2000bb). 



E.4.4 ARSENIC ,T---. 

E.4.4.1 Pharmacokinetics 

Several studies confirm. that soluble inorganic arsenic compounds and organic arsenic compounds are 

almost completely (>90 percent) absorbed from the GI tract in both animals and humans (Ishinishi et al. 

1986). The absorption efficiency of insoluble inorganic arsenic compounds depends on particle size an 

stomach pH. Initial distribution of absorbed arsenic is to the liver, kidneys, and lungs, flowed by 

redistribution to hair, nails, teeth, bone, and skin, which are considered tissues of accumulation. Arsenic 

has a long half-life in the blood of rats, compared with other animals and humans, because of firm binding 

to the hemoglobin in erythrocytes. 

Metabolism of inorganic arsenic includes reversible oxidation-reduction so that both arsenite (valence of 

3) and arsenate (valence of 5) are present in the urine of animals treated with arsenic of either valence 

(Ishinishi et al. 1986). Arsenite is subsequently oxidized and methylated by a saturable mechanism to 

form mono- or dimethylarsenate; the latter is the predominant metabolite in the urine of animals or 

humans. Organic arsenic compounds (arsenilic acid, cacodylic acid) are not readily converted to 

inorganic arsenic. Excretion of organic or inorganic arsenic is largely via the urine, but considerable 

species variation exists. Continuously exposed humans appear to excrete 60 to 70 percent of their daily 

intake of arsenate or arsenite via the urine. 

--y 

E.4.4.2 Noncancer Toxicity 

A lethal dose of arsenic trioxide in humans is 70 to 180 mg. (approximately 50 to 140 mg arsenic; 

lshinishi et al. 1986). Acute oral exposure of humans to high doses of arsenic produce liver swelling, skin 

lesions, disturbed heart function, and neurological effects. The only noncancer effects in humans clearly 

attributable to chronic oral exposure to arsenic are dermal hyperpigmentation and keratosis, as revealed 

by studies of several hundred Chinese exposed to naturally occurring arsenic in well water (Tseng 1977; 

Tseng et al. 1968; EPA 2000b). Similar effects were observed in persons exposed to high levels of 

arsenic in water in Utah’and the northern part of Mexico (Cebrian et al. 1983; Southwick et al. 1983). 

Occupational (predominantly inhalation) exposure is also associated with neurological deficits, anemia, 

and cardiovascular effects (Ishinishi et al. 1986), but concomitant exposure to other chemicals cannot be 

ruled out. The EPA (2000b) derived an RfD of 0.3 ug/kg/day for chronic oral exposure, based on an 

NOAEL of 0.8 ug/kg/day for skin lesions from Chinese data. The principal target organ for arsenic 
/ 

appears to be the skin. The nervous system and cardiovascular systems appear to be less significant 

target organs. Inorganic arsenic may be an essential nutrient, exerting beneficial effects on growth, 
.F--.” 

health, and feed conversion efficiency (Underwood 1977). 



E.4.4.3 Carcinoaenicity 

Inorganic arsenic is clearly a carcinogen in humans. Inhalation exposure is associated with increased 

risk of lung cancer in persons employed as smelter workers, in arsenical pesticide applicators, and in a 

population residing near a pesticide manufacturing plant (EPA 2000b). Oral exposure to high levels in 

well water is associated with increased risk of skin cancer (Tseng 1977; EPA 2000b). Extensive animal 

testing with various forms of arsenic given by many routes of exposure to several species, however, has 

not demonstrated the carcinogenicity of arsenic (International Agency for Research on Cancer [IARC 

1980). The EPA (2000b) classifies inorganic arsenic in cancer weight-of-evidence Group A (human 

carcinogen), and recommends an oral unit risk of 0.00005 ug/L in drinking water, based on the incidence 

of skin cancer in the Tseng (1977) study. The EPA presents a chronic oral slope factor of 1.5 per 

mg/kg/day based on the same information. The EPA,(2000b) notes that the uncertainties associated with 

the oral unit risk are considerably less than those for most carcinogens, so that the unit risk might be 

reduced in order of magnitude. An inhalation unit risk of 0.0043 per mg/m3 was derived for inorganic 

arsenic from the incidence of lung cancer in occupationally exposed men (EPA 2000b), equivalent to 15.1 

per mg/kg/day, was derived from the same data assuming an inhalation rate of 20 m3/day and a body 

weight of 70 kg for humans. 



E.4.5 BARIUM 
,/-” ,\ 

E.4.5.1 Noncancer Toxicity 

Barium is a naturally occurring alkaline earth metal that comprises approximately 0.04 percent of the 

earth’s crust (Reeves 1986a). Acute oral toxicity was manifested by GI upset, altered cardiac 

performance, and transient hypertension, convulsions, and muscular paralysis, Repeated oral exposures 

were associated with hypertension. Occupational exposure to insoluble barium sulfate induced benign 

pneumoconiosis (ACGIH 1991). The EPA (2000b) presented a verified chronic oral RfD of 0.07 

mg/kgIday, based on an NOAEL of 0.21 mg/kg/day in a ten-week study in humans exposed to barium in 

drinking water and an uncertainty factor of 3. The EPA (2000b) presented the same value as a 

provisional RfD for subchronic oral exposure. A provisional chronic inhalation RfC of 0.0005 mg/m3 and 

a provisional subchronic inhalation RfC of 0.005 were based on an NOEL for fetotoxicity in a four-month 

intermittent-exposure inhalation study in rats (EPA 2000b). Uncertainty factors of 1000 and 100 were 

used for the chronic and subchronic RfC values, respectively. The chronic and subchronic inhalation RfC 

values are equivalent to 0.0001 and 0.001 mg/kg/day, assuming a human inhalation rate of 20 m3/day 

and body weight of 70 kg. Barium is principally a muscle toxin. Its targets are the GI system, skeletal 

muscle, the cardiovascular system, and the fetus. 

E.4.5.2 Carcinoaenicity 

The EPA (2000b) classifies barium as a cancer weight-of-evidence Group D substance (not classifiable 

as to carcinogenicity in humans). Cancer risk is not estimated for Group D substances. 



E.4.6 BENZO(A)PYRENE (BAP) 

E.4.6.1 Pharmacokinetics 

Benzo(a)pyrene was readily absorbed across the GI (Rees et al. 1971) and respiratory epithelia (Kotin et al. 

1969; Vainich et al. 1976). Benzo(a)pyrene was distributed widely in the tissues of treated rats and mice, 

but primarily to tissues high in fat, such as adipose tissue and mammary gland (Kotin-et al. 1969; Schlede et 

al. 1970a). 

Studies of the metabolism of benzo(a)pyrene provide information relevant to other PAHs because of the 

structural similarities of all members of the class. Metabolism involves microsomal mixed function oxidase 

hydroxylation of one or more of the phenyl rings with the formation of phenols and dihydrodiols, probably via 

formation of arene oxide intermediates (EPA 1979a). The dihydrodiols may be further oxidized to diol 

epoxides, which, for certain members of the class, are known to be the ultimate carcinogens (LaVoie et al. 

1982). Conjugation with glutathione or glucuronic acid; and reduction to tetrahydrotetrols are important 

detoxification pathways. 

Excretion of benzo(a)pyrene residue was reported to be rapid, although quantitative data were not located 

(EPA 1979b). Excretion occurred mainly via the feces, probably largely due to biliary secretion (Schlede et 

al. 1970a, 1970b). The EPA (1980a) concluded that accumulation in the body tissues of PAHs from chronic 

low level exposure would be unlikely. 

E.4.6.2 Noncancer Toxicity 

The oral RfD and inhalation RfC are not available at this time. 

E.4.6.3 Carcinoaenicity 

The PAHs are ubiquitous, being released to the environment from anthropogenic as well as from natural 

sources (ATSDR 1987). Benzo (a)pyrene is the most extensively studied member of the class, inducing 

tumors in multiple tissues of virtually all laboratory species tested by all routes of exposure. Although 

epidemiology studies suggested that complex mixtures that contain PAHs (coal tar, soots, coke oven 

emissions, cigarette smoke) are carcinogenic to humans (EPA 1994) the carcinogenicity cannot be 

attributed to PAHs alone because of the presence of other potentially carcinogenic substances in these 

mixtures (ATSDR 1987). In addition, recent investigations showed that the PAH fraction of roofing tar, 

cigarette smoke, and coke oven emissions accounted for only 0.1 to 8 percent of the total mutagenic activity 

of the unfractionated complex mixture in Salmonella (Lewtas 1988). Aromatic amines, nitrogen heterocyclic 



compounds, highly oxygenated quinones, diones, and nitrooxygenated compounds, none of which would be 

expected to arise from in vivo metabolism of PAHs, probably accounted for the majority of the mutagenicity 

of coke oven emissions and cigarette smoke. Coal tar, which contains a mixture of many PAHs, has a long 

history of use in the clinical treatment of a variety of skin disorders in humans (ATSDR 1987). 

Because of the lack of human cancer data, assignment of individual PAHs to EPA cancer weight-of- 

evidence groups was based largely on the results of animal studies with large doses of purified compound 

(EPA 1994). Frequently, unnatural routes of exposure, including implants of the test chemical in beeswax 

and trioctanoin in the lungs of female Osborne-Mendel rats, intratracheal instillation, and subcutaneous or 

intraperitorieal injection, were used. Benzo (a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 

benzo(k)fluoranthene, chrysene, dibenzo(a,h)anthracene, and indeno(l,2,3cd)pyrene were classified in 

Group 82 (probable human carcinogens). 

The EPA (2000b) verified a slope factor for oral exposure to benzo(a)pyrene of 7.3 per mg/kg/day, based on 

several dietary studies in mice and rats. Neither verified nor provisional quantitative risk estimates were 

available for the other PAHs in Group 82. The EPA (1980) promulgated an ambient water quality criterion 

for “total carcinogenic PAHs,” based on an oral slope factor derived from a study with benzo(a)pyrene; as 

being sufficiently protective for the class. Largely because of this precedent, the quantitative risk estimates 

for benzo(a)pyrene were adopted for the other carcinogenic PAHs when quantitative estimates were 

needed. 

Human data specifically linking benzo(a)pyrene (BAP) to a carcinogenic effect are lacking. There are, 

however, multiple animal studies in many species demonstrating BAP to be carcinogenic following 

administration by numerous routes. In addition, BAP has produced positive results in numerous 

genotoxicity assays. 

The data for animal carcinogenicity was sufficient. The animal data consist of dietary, gavage, inhalation, 

intratracheal instillation, dermal and subcutaneous studies in numerous strains of at least four species of 

rodents and several primates. Repeated BAP administration has been associated with increased incidences 

of total tumors and of’tumors at the site of exposure. The tumor types in mice from oral diet studies include 

forestomach, squamous cell papillomas and carcinomas (Neal and Rigdon 1967). 

Benzo(a)pyrene has been shown to cause genotoxic effects in a broad range of prokaryotic and mammalian 

cell assay systems (EPA 1991 a). 

The oral slope factor presented in IRIS is 7.3 per mg/kg/day The cancer slope factor for inhalation is not 

available. 
./-. 



E.4.7 BIS(S-ETHYLHEXYL)PHTHALATE (DI[2-ETHYLHEXYLIPHTHALATE) 

E.4.7.1 Noncancer Toxicity 

The acute oral toxicity of bis(Bethylhexyl)phthalate is very low; oral LD 50/30 (lethal dose to 50 percent of 

population within 30 days without medical testament) values in rats and mice were 33,800 and 26,300 

mg/kg, respectively (ACGIH 1991). Repeated high-dose oral exposures were associated with decreased 

growth, altered organ weights, testicular degeneration, and developmental effects. The EPA (2000b) 

presented a verified chronic oral RfD of 0.02 mg/kg/day based on an LOAEL for increased relative liver 

weight in guinea pings and an uncertainty factor of 1000. The EPA (2000b) adopted the chronic oral RfD 

as the provisional subchronic oral WD. The principal target organs for the toxicity of bis(2- 

ethylhexyl)phthalate are the liver and testis. 

E.4.7.2 Carcinoaenicity 

The EPA (2000b) classifies bis(2-ethylhexyl)phthalate in cancer weight-of evidence Group 82 (probable 

human carcinogen), based on inadequate human cancer date (one limited occupational study) and 

sufficient cancer data in laboratory animals. An oral slope factor of 0.014 per mg/kg/day was based on 

the increased incidence of liver tumors in a dietary study in male mice. An inhalation slop factor of 0.014 

per mg/kg/day was presented by EPA (2000b). . 



E.4.8 CADMIUM f--=.. 

E.4.8.1 Pharmacokinetics 

Estimates of cadmium uptake by the respiratory tract range from 10,to 50 percent: uptake is greatest for 

fumes and small particles and least for large dust particles (Friberg et al. 1986; Goyer 1991). GI 

absorption of ingested cadmium is ordinarily 5 to 8 percent, but may reach 20 percent in cases of serious 

dietary ion deficiency. Highest tissue levels are normally found in the kidneys followed by the liver, 

although levels in the liver may exceed those in the kidneys of persons suffering from cadmium-induced 

renal dysfunction. The half-life of cadmium in the kidneys and liver may be as long as lo-30 years. Fecal 

and urinary excretion of cadmium are approximately equivalent to normal humans exposed to small 

amounts. Urinary excretion increases markedly in humans with cadmium-induced renal disease. 

E.4.8.2 Noncancer Toxicity 

Acute inhalation exposure to fumes or particles of cadmium induces respiratory symptoms, general 

weakness, and, in severe cases, respiratory insufficiency, shock, and death (Friberg et al. 1986). Acute 

oral exposure induces GI disturbances. Chronic inhalation exposure induces pulmonary emphysema, 

and chronic exposure by either route consistently produces renal tubular disease in humans and 

laboratory animals. Proteinuria is a reliable early indicator of cadmium-induced kidney disease. The 

combination of pulmonary emphysema and renal, tubular disease, if severe, may result in early mortality. 

Painful osteomalacia and osteoporosis may arise from altered metabolism of bone minerals secondary to 

renal damage. The combination of renal and skeletal damage is called itai-itai disease in Japan. 

Cadmium exposurehas been associated with liver damage, but the liver appears to be less sensitive than 

the kidney. The kidney is the primary target organ of cadmium toxicity. The EPA (2000bb) derived 

chronic oral RfD values of 05. ug/kg/day for cadmium ingested in’water and 1 ug/kg/day for cadmium 

ingested in food, based on a toxicokinetic model that predicted NOAELs from renal cortical concentration 

of cadmium. The different RfD values reflect assumed differences in GI absorption of cadmium from 

water 95 percent) and food (2.5 percent). 
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E.4.8.3 Carcinoaenicity 

Carcinogenicity data in humans consist of several occupational studies that associate cadmium exposure 

with lung cancer, but concomitant exposure to other carcinogenic chemicals and smoking were not 

adequately controlled. Other occupational studies reported significantly increased risk of prostatic cancer, 

but this effect was not observed in the largest occupational study of workers exposed to high levels (Thun 

et al. 1985). The animal data consist of an inhalation study in rats that showed a significant increase in 
_.--” 



lung tumors, and several parental injection studies that produced injection site tumors. No evidence of 
F”: carcinogenicity, however, was observed in seven oral studies in rats and mice. The EPA (2000bb) 

classifies cadmium a cancer weight-of-evidence Group Bl substance for inhalation exposure on the basis 

of limited evidence of carcinogenicity in humans and sufficient evidence in animals. The data were 

insufficient to classify cadmium as carcinogenic to humans exposed by the oral route. An inhalation unit 

risk of 0.0018 mg/m3, equivalent to 6.3 per mg/kg/day, was derived from the occupational exposure study 

by Thun et al. (1985) assuming an inhalation rate of 20 m3/day and a body weight of 70 kg for humans. 



E.4.9 CHLOROFORM 
_I* 

E.4.9.1 Noncancer Toxicity 

Oral or inhalation exposure of animals to chloroform was associated with liver and kidney damage 

(ACGIH 1991; EPA 2000b). In humans, acute inhalation exposure to high levels induced narcosis, 

ventricular fibrillation, and death (ACGIH 1991). Limited occupational data associated chronic exposure 

to chloroform with CNS depression, digestive disturbances, and enlarged livers. The EPA (2000b) 

presented a verified chronic oral RfD of 0.01 mg/kg/day based on an LOAEL for fatty cyst formation in the 

livers of dogs treated orally for 7.5 years and an uncertainty factor of 1000. The same value was 

presented as a provisional subchronic oral RfD (EPA 2000b). The EPA (2000b) presented an inhalation 

RfD of 0.086 ug/kg/day. Target organs for the toxicity of chloroform include the liver and kidney for oral 

and inhalation exposure, and the heart and CNS for inhalation exposure. 

E.4.9.2 Carcinoaenicity 

Chloroform is classified as a cancer weight-of-evidence group B2 compound (probable human 

carcinogen), based on increased incidence of several tumor types in rats and liver tumors in mice (EPA 

2000b). Human carcinogenicity data are inadequate. An oral slope factor of 0.0061 per mg/kg/day was 

derived from the incidence of kidney tumors in rats treated with ohloroform in drinking water for two years. 

An inhalation unit risk of 2.3E-05 per mg/m3 was based on the incidence of hepatocellular carcinomas in 

mice treated by gavage for 78 weeks. The inhalation unit risk is equivalent to 0.081 per mg/kg/day, 

assuming an inhalation rate of 20 m3/day and a body weight of 70 kg for humans. 



p! 
E.4.10 CHROMIUM 

E.4.10.1 Noncancer Toxicity 

In nature, chromium (HI) predominates over chromium (VI) (Lang&d and Norseth 1986). Little chromium 

(VI) exists in biological materials, except shortly after exposure, because reduction to chromium (Ill) occurs 

rapidly. Chromium (III) is considered a nutritionally essential trace element and is considerably less toxic 

than chromium (VI). No effects were observed in rats consuming 5% chromium (Ill)/kg/day in the diet for 

over two years (EPA 2000b). The NOEL of 5% Cr203 was the basis for a verified chronic oral RfD of 1.5 

mg/kg/day (EPA 2000b). The same NOEL and an uncertainty factor of 1000 were the basis for a 

provisional subchronic oral RfD of 1.5 mg/kg/day (EPA 2000b). 

Acute oral exposure of humans to high doses of chromium (VI) induced neurological effects, GI hemorrhage 

and fluid loss, and kidney and liver effects. Parenteral dosing of animals with chromium (VI) is selectively 

toxic to the kidney tubules. An NOAEL of 2.4 mg chromium (VI) /kg/day in a one-year drinking water study 

in rats and an uncertainty factor of 500 was the basis of a verified RfD of 0.003 mg/kg/day for chronic oral 

exposure (EPA 2000b). 

Occupational (inhalation and dermal) exposure to chromium (Ill) compounds induced dermatitis (ACGIH 

1991). Similar exposure to chromium (VI) induced ulcerative and allergic contact dermatitis, irritation of the 

upper respiratory tract including ulceration of the mucosa and perforation of the nasal septum, and possibly 

kidney effects. An inhalation RfD of 0.03 ug/kg/day was presented for chromium (VI) by EPA (2000b). 

A target organ was not identified for chromium (Ill). The kidney appears to be the principal target organ for 

repeated oral dosing with chromium (VI). Additional target organs for dermal and inhalation exposure 

include the skin and respiratory tract. 

E.4.10.2 Carcinoaenicity 

Data were not located regarding the carcinogenicity of chromium (Ill). The EPA (2000b) classifies 

chromium (VI) in cancer weight-of-evidence Group A (human carcinogen), based on the consistent 

observation of increased risk of lung cancer in occupational studies of workers in chromate production or the 

chrome pigment industry. Parenteral dosing of animals with chromium (VI) compounds consistently induced 

injection-site tumors. There is no evidence that oral exposure to chromium (VI) induces cancer. An inhala- 

tion unit risk of 0.012 per mg/m3, equivalent to 41 per mg/kg/day, assuming humans inhale 20 m3/day and 

weigh 70 kg, was based on increased risk of lung.cancer deaths in chromate production workers. 
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E.4.11 COPPER 

E.4.11 .l Noncancer Toxicity 

Copper is a nutritionally essential element that functions as a cofactor in several enzyme systems (Aaseth 

and Norseth 1986). Acute exposure to large oral doses of copper salts was associated with GI 

disturbances, hemolysis, and liver and kidney lesions. Chronic oral toxicity in humans has not been 

reported. Chronic oral exposure of animals was associated with an iron-deficiency type of anemia, 

hemolysis, and lesions in the liver and kidneys. Occupational exposure may induce metal fume fever, 

and, in cases of chronic exposure to high levels, hemolysis and anemia (ACGIH 1991). The EPA 

(USEPA Region III, 2000a) presented an oral RfD of 0.04 mg/kg/day. An inhalation RfC value was not 

located for copper. The target organs for copper are the eryth’rocyte, liver, and kidney, and for inhalation 

exposure, the lung. 

E.4.11.2 Carcinoaenicity 

Copper is classified in cancer weight-of-evidence Group D (not classifiable as to carcinogenicity to 

humans) (EPA 2000b). Quantitative risk estimates are not derived for Group D chemicals. 



E.4.12 IRON 

E.4.12.1 Noncancer Toxicity 

Iron is moderately toxic through ingestion and inhalation of iron dusts and powders. Inhalation may be 

irritating to the respiratory tract. The inhalation of large amounts of iron dust results in iron pneumoconiosis 

(arc welders lung) (Sax and Lewis, 1989). Chronic inhalation can produce mottling (spotting) of lungs 

(siderosis). Ingestion of greater than 50 to 100 mg of iron per day may result in pathological iron deposition 

in body tissues the symptoms of which are fibrosis of the pancreas, diabetes mellitus, and liver cirrhosis. 

Eye contact may cause conjunctivitis. The LDL~ intraperitoneal for rabbits is 20 mg/kg with no toxic effect 

observed. The ACGIH (1991) TLV for iron oxide fumes is 5 mg/m3. EPA (2000) presents an oral RfD for 

iron of 0.3 mg/kg/day. 

There are no toxicity values available for iron in EPA’s Integrated Risk Information System (IRIS) 

database or Health Effects Assessment Summary Tables (HEAST). Iron is an essential nutrient and 

deriving a toxicity value for such chemicals poses a special problem in that the dose adversity curve is “U- 

shaped”. Thus, the toxicity value must be protective against deficiency as well as toxicity. EPA’s National 

Center for Environmental Assessment (NCEA) has derived a provisional reference dose (RfD) for iron 

using data obtained from the second National Health and Nutrition Examihation Survey (NHANES II) , 

database. The NHANES II data indicates that the average intakes of iron ranged from 0.15 to 0.27 

mg/kg/day. These levels are sufficient to protect against iron deficiency and insufficient to cause the toxic 

effects of iron overload. Using the intake level of 0.27 mg/kg/day and dividing by an uncertainty factor of 

1, NCEA derived a provisional RfD of 0.3 mg/kg/day for iron. 

E.4.12.2 Carcinoaenicity 

IARC, NTP, and OSHA do not list iron as a carcinogen although the mining of one particular ore, 

hematite, may be associated with an increased risk of lung cancer in miners. No other iron ores are 

identified specifically as a carcinogen (Sax and Lewis, 1989). 
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E.4.13 LEAD Y--x 

E.4.13.1 Pharmacokinetics 

Studies in humans indicate that an average of 10 percent of ingested lead is absorbed, but estimates as 

high as 40 percent were obtained in some individuals (Tsuchiya, 1986). Nutritional factors have a 

profound effect on GI absorption efficiency. Children absorb ingested lead more efficiently than adults; 

absorption efficiencies up to 53 percent were recorded for children three months to eight years of age. 

Similar results were obtained for laboratory animals; absorption efficiencies of 5 to 10 percent were 

obtained for adults and > 50 percent were obtained for young animals. The deposition rate of inhaled 

lead averages approximately 30 to 50 percent, depending on particle size, with as much as 60 percent 

deposition of very small particles (0.03 mm) near highways. All lead deposited in the lungs is eventually 

absorbed. 

Approximately 95 percent of the lead in the blood is located in the erythrocytes (EPA, 2000b). Lead in the 

plasma exchanges with several body compartments, including the internal organs, bone, and several 

excretory pathways. In humans, lead concentrations in bone increase with age (Tsuchiya, 1986); About 

90 percent of the body burden of lead is located in the skeleton. Neonatal blood concentrations are about 

’ 85 percent of maternal concentrations (EPA, 2000b). Excretion of absorbed lead is principally through .,--” 

the urine, although GI secretion, biliary excretion, and loss through hair, nails, and sweat are also 

significant. 

ES. 1’3.2 Noncancer Toxicity . 

The noncancer toxicity of lead to humans has been well characterized through decades of medical 

observation and scientific research (EPA, 1990). The principal effects of acute oral exposure are colic 

with diffuse paroxysmal abdominal pain (probably due to vagal irritation), anemia, and, in severe cases, 

acute encephalopathy, particularly in children (Tsuchiya, 1986). The primary effects of long-term 

exposure are neurological and hematological. Limited occupational data indicate that long-term exposure 

to lead may induce kidney damage. The principal target organs of lead toxicity are the erythrocyte and 

the nervous system. Some of the effects on the blood, particularly changes in levels of certain blood 

enzymes, and subtle neurobehavioral changes in children, appear to occur at levels so low as to be 

considered nonthreshold effects. 

The USEPA (1990; July 1995) determined that it is inappropriate to derive an RfD for oral exposure to 

lead for several reasons. First, the use of an RfD assumes that a threshold for toxicity exists, below 

which adverse effects are not expected to occur; however, the most sensitive effects of lead exposure, 
-. 
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impaired neurobehavioral development in children and altered blood enzyme levels associated with 

anemia, may occur at blood lead concentrations so low as to be considered practically nonthreshold in 

nature. Second, RfD values are specific for the route of exposure for which they are derived. Lead 

however, is ubiquitous, so that exposure occurs from virtually all media and by all pathways 

simultaneously, making it practically impossible to quantify the contribution to blood lead from any one 

route of exposure. Finally, the dose-response relationships common to many toxicants, and upon which 

derivation of an RfD is based, do not hold true for lead. This is because the fate of lead within the body 

depends, in part, on the amount and rate of previous exposures, the age of the recipient, and the rate of 

exposure. There is, however, a reasonably good correlation between blood lead concentration and 

effect. Therefore, blood lead concentration is the appropriate parameter on which to base the regulation 

of lead. 

USEPA (2000b) presented no inhalation RfC for lead, but referred to the National Ambient Air Quality 

Standard (NAAQS) for lead, which could be used in lieu of an inhalation RfC. The NAAQSs are based 

solely on human health considerations and are designed to protect the most sensitive subgroup of the 

human population. The NAAQS for lead is 1.5 mg/m3, averaged quarterly. 

E.4.13.3 Carcinosenicity 

USEPA (2000b) classifies lead in cancer weight-of-evidence Group B2 (probable human carcinogen), 

based on inadequate evidence of cancer in humans and sufficient animal evidence. The human data 

consist of several epidemiologic occupational studies that yielded confusing results. All of the studies 

lacked quantitative exposure data and failed to control for smoking and concomitant exposure to other 

possibly carcinogenic metals. Rat and mouse bioassays showed statistically significant increases in renal 

tumors following dietary and subcutaneous exposure to several soluble lead salts. Various lead 

compounds were observed to induce chromosomal alterations in vivo and in vitro, sister chromatic 

exchange in exposed workers, and cell transformation in Syrian hamster embryo cells; to enhance simian 

adenovirus induction; and to alter molecular processes that regulate gene expression. USEPA (2000b) 

declined to estimate risk for oral exposure to lead because many factors (e.g., age, general health, 

nutritional status, existing body burden and duration of exposure) influence the bioavailability of ingested 

lead, introducing a great deal of uncertainty into any estimate of risk. 

The USEPA IEUBK lead model is an iterated set of equations that estimate blood lead concentration in 

children aged 0 to 7 years (USEPA, February 1994). The biokinetic part of the model describes the 

movement of lead between the plasma and several body compartments and estimates the resultant blood 

lead concentration. The rate of the movement of lead between the plasma and each compartment is a 

function of the transition or residence time (i.e.. the mean time for lead to leave the plasma and enter a 



given compartment, or the mean residence time for lead in that compartment). Compartments modeled 

include the erythrocytes, liver, kidneys, all the other soft tissue of the body, cortical bone, and trabecular 

bone. Excretory pathways and their rates are also modeled. These include the mean time for excretion 

from the plasma to the urine, from the liver to the bile, and from the other soft tissues to the hair, skin, 

sweat, etc. The model permits the user to adjust the transition and residence times. 

USEPA guidance (USEPA, July 1994) recommends using 400 mg/kg as a screening level.for lead in soil 

for residential scenarios at CERCLA sties and at RCRA Corrective Action sites. Residential areas with 

soil lead below 400 mg/kg generally require no further action. However, in some special situations, 

further study is warranted below the screening level (e.g., wetlands, agricultural areas). 

..- 
. 



E.4.14 MANGANESE 

E.4.14.1 Noncancer Toxicity 

Manganese is nutritionally required in humans for normal growth and health (EPA, 2000b). Humans 

exposed to approximately 0.8 mg manganese/kg/day in drinking water exhibited lethargy, mental 

disturbances (l/l6 committed suicide), and other neurologic effects. The elderly appeared to be more 

sensitive than children. Oral treatment of laboratory rodents induced biochemical changes in the brain, 

but rodents did not exhibit the neurological signs exhibited by humans. Occupational exposure to high 

concentrations in air induced a generally typical spectrum of neurological effects and an increased 

incidence of pneumonia (ACGIH, 1991). 

EPA presented the oral RfD for manganese of 0.02 mg/kg/day (EPA, 2000b) based on drinking water. The 

EPA (2000b) presented a verified chronic inhalation RfC based on a LOAEL for impairment of 

neurobehaviorial function in occupationally exposed humans. The inhalation RfC is equivalent to 0.0143 

ug/kg/day, assuming humans inhale 20 m3 of air/day and weigh 70 kg. The CNS and respiratory tract are 

target organs of inhalation exposure to manganese. 

E.4.14.2 Carcinoaenicity 

The EPA (2000b) classifies manganese in cancer weight-of-evidence Group D (not classifiable as to 

carcinogenicity to humans). Quantitative cancer risk estimates are not derived from Group D chemicals. 



E.4.15 NICKEL ,“----. 

E.4.15.1 Noncancer Toxicity 

In a subchronic gavage study with nickel chloride in water, clinical signs of toxicity in rats included 

lethargy, ataxia, irregular breathing, reduced body temperature, salivation, and discolored extremities 

(EPA 1998). Inhalation exposure was associated with asthma and pulmonary fibrosis in welders using 

nickel alloys (ACGIH 1986). Lung effects were observed in laboratory animals exposed by inhalation. 

The EPA (2000 presented a verified RfD of 0.02 for chronic oral exposure to nickel, based on an NOAEL 

for decreased organ and body weights in a two-year dietary study with nickel sulfate in rats and an 

uncertainty factor of 300. The EPA (2000 presented the same value as a provisional subchronic oral RfD. 

The CNS appears to be the target organ for the oral toxicity of nickel. The lung is clearly the target organ 

for inhalation exposure. 

E.4.15.2 Carcinosenicity 

Occupational exposure to nickel was associated with increased risk of nasal, laryngeal and lung cancer 

(ATSDR 1988a). Inhalation exposure of rats to nickel subsulfide increased the incidence of lung tumors. 

The EPA (1997) presents a cancer weight-of-evidence Group A classification (human carcinogen) for 

nickel, and presents an inhalation unit risk of 0.00024 per m/m3 for nickel refinery dust. The unit risk is 

equivalent to 0.84 per mg/kg/day, assuming humans inhale 20 m3 of air/day and weigh 70 kg. The 

quantitative estimate was derived from the human occupational studies. 
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E.4.16 POLYAROMATIC HYDROCARBONS . 

PAHs are a large class of ubiquitous natural and anthropogenic chemicals, all with similar chemical 

structures (ATSDR 1990). 

E.4.16.1 Pharmacokinetics 
. 

Although quantitative absorption data for the PAHs were not located, benzo(a)pyrene was readily 

absorbed across the GI (Rees et al. 1971) and respiratory epithelia (Kotin et al. 1969; Vainich et al. 

1976). The high lipophilicity of other compounds in this class suggests that other PAHs also would be 

readily absorbed across GI and respiratory epithelia. 

Benzo(a)pyrene was distributed widely in the tissues of treated rats and mice, but primarily to tissues high 

in fat, such as adipose tissue and mammary gland (Kotin et al. 1969; Schlede et al. 1970a). Patterns of 

tissue distribution of other PAHs would be expected to be similar because of the high lipophilicity of the \. 
members of this class. 

Studies of the metabolism of benzo(a)pyrene provide information relevant to other PAHs because of the 

structural similarities of all members of the class. Metabolism involves microsomal mixed function 

oxidase hydroxylation of one or more of the phenyl rings with the formation of phenols and dihydrodiols, 

probably via formation of arene oxide intermediates (EPA 1979a). The dihydrodiols m’ay be further 

oxidized to diol epoxides, which, for certain members of the class, are known to be the ultimate 

carcinogens (LaVoie et al. 1982). Conjugation with glutathione or glucuronic acid, and reduction to 

tetrahydrotetrols are important detoxification pathways. Metabolism of naphthalene resulted in the 

formation of 1,2naphthoquinone, which induced cataract formation and retinal damage in rats and 

rabbits. 

Excretion of benzo(a)pyrene or dibenzo(a,h)anthracene residues was reported to be rapid, although 

quantitative data were not located (EPA 1979b). Excretion occurred mainly via the feces, probably 

largely due to biliary secretion (Schlede et al. 1970a, 1970b). The EPA (1980a) concluded that 

accumulation in the body tissues of PAHs from chronic low level exposure would be unlikely. 

E.4.16.2 Noncancer Toxicity 

Oral noncancer toxicity data are available for acenaphthene, anthracene, fluoranthene, fluorene, and 

naphthalene. Newborn infants, children, and adults exposed to naphthalene by ingestion, inhalation, or 

possibly by skin contact developed hemolytic anemia with associated jaundice and occasionally renal 

disease (EPA 1979c). In a 13-week gavage study in rats, treatment with 50 mg naphthalene/kg, 5 



days/week for 13 weeks (35.7 mg/kg/day) induced no effects; higher doses presumably reduced the 

growth rate (National Toxicology Program (NTP) 1980). Application of an uncertainty factor of 1000 

yielded a provisional RfD for chronic oral exposure of 0.04 mg/kg/day (EPA 1997). The very mild effect 

(decreased growth rate) apparently observed at higher doses suggests that the RfD is very conservatively 

protective. 

E.4.16.3 Carcinoaenicitv 

The PAHs are ubiquitous, being released to the environment from anthropogenic as well as from natural 

sources (ATSDR 1987). Benzo(a)pyrene is the most extensively studied member of the class, inducing 

tumors in multiple tissues of virtually all laboratory species tested by all routes of exposure. Although 

epidemiology studies suggested that complex mixtures that contain PAHs (coal tar, soots, coke oven 

emissions, cigarette smoke) are carcinogenic to humans (EPA 1994), the carcinogenicity cannot be 

attributed to PAHs alone because of the presence of other potentially carcinogenic substances in these 

mixtures (ATSDR 1987). In addition, recent investigations showed that the PAH fraction of roofing tar, 

cigarette smoke, and coke oven emissions accounted for only 0.1 to 8 percent of the total mutagenic 

activity of the unfractionated complex mixture in Salmonella (Lewtas 1988). Aromatic amines, nitrogen 

heterocyclic compounds, highly oxygenated quinones, diones, and nitrooxygenated compounds,’ none of 

which would be expected to arise from in vivo metabolism of PAHs, probably accounted for the majority of 

the mutagenicity of coke oven emissions and cigarette smoke. Furthermore, coal tar, which contains a 

mixture of many PAHs, has a long history of use in the clinical treatment of a variety of skin disorders in 

humans (ATSDR 1987). 

,--. 

Because of the lack of human cancer data, assignment of individual PAHs to EPA cancer weight-of- 

evidence groups was based largely on the results of animal studies with large doses of purified 

compound (EPA 1994). Frequently, unnatural routes of exposure, including implants of the test chemical 

in beeswax and trioctanoin in the lungs of female Osborne-Mendel rats, intratracheal instillation, and 

subcutaneous or intraperitoneal injection, were used. Benzo(a)anthracene, benzo(a)pyrene, 

dibenz(a,h)anthracene, and indeno(l,2,3cd)pyrene were classified in Group ’ 82 (probable human 

carcinogens). 

The EPA (1993a) verified a slope factor for oral exposure to benzo(a)pyrene of 7.3 per mg/kg/day, based 

on several dietary studies in mice and rats. Neither verified nor provisional quantitative risk ‘estimates 

were available for the other PAHs in Group 82. The EPA (1980a) promulgated an ambient water quality 

criterion for “total -carcinogenic PAHs,” based on an oral slope factor derived from a study with 

benzo(a)pyrene, as being sufficiently protective for the class. Largely because of this precedent, the 
,.-. 



quantitative risk estimates for benzo(a)pyrene were adopted for the other carcinogenic PAHs when 

quantitative estimates were needed. 

Recent reevaluations of the carcinogenity and mutagenicity of the Group B2 PAHs suggest that there are 

large differences between individual PAHs in cancer potency (Krewski et al., 1989). Based on the 

available cancer and mutagenicity data, and assuming that there is a constant relative potency between 

different carcinogens across different bioassay systems and that the PAHs under consideration have 

similar dose-response curves, Thorslund and Charnley (1988) derived relative potency values for several 

PAHs. A more recent Relative Potency Factor (RPF) scheme for the Group 82 PAHs was based only on 

the induction of lung epidermoid carcinomas in female Osborne-Mendel rats in the lung-implantation 

experiments (Clement International 1990). 

, 



E.4.17 POLYCHLORINATED BIPHENYLS ,:-; 

E.4.17.1 Noncancer Toxicity 

Epidemiologic studies of women in the United States associated oral PCB exposure with low birth weight or 

retarded musculoskeletal or neurobehavioral development of their infants (ATSDR 1991). Oral studies in 

animals established the liver as the target organ in all species, and the thyroid as an additional target organ 

in the rat. Effects observed in monkeys included gastritis, anemia, chloracne-like dermatitis, and 

immunosuppression. Oral treatment of animals induced developmental effects, including retarded 

neurobehavioral and learning development in monkeys. Neither subchronic nor chronic oral RfD values 

were located for any of the aroclors. 

Occupational exposure to PCBs was associated with upper respiratory tract and ocular irritation, loss of 

appetite, liver enlargement, increased serum concentrations of liver enzymes, skin irritation, rashes and 

chloracne, and, in heavily exposed female workers, decreased birth weight of ttieir infants (ATSDR 1991). 

Concurrent exposure to other chemicals confounded the interpretation of the occupational exposure studies. 

Laboratory animals exposed by inhalation to Aroclor-1254 vapors exhibited moderate liver degeneration, 

decreased body weight gain and slight renal tubular degeneration. EPA presented an oral RfD of 0.02 

ug/kg/day for Aroclor-1254. No RfD was located for Aroclor-1260. No RfC was located for Aroclor 1254 or 

Aroclor-1260. Target organs for PCBs include the skin, liver, fetus, and neonate. 
,J--- \, 

E.4.17.2 Carcinouenicity 

The EPA (2000) classifies Aroclor-1254 and Aroclor-1260 as EPA cancer weight-of-evidence Group 82 

substances (probable human carcinogens), based on inadequate data in humans and sufficient data in 

animals. The human data consist of several epidemiologic occupational and accidental oral exposure 

studies with serious limitations, including poorly quantified concentrations of PCBs and durations of. 

exposure, and probable exposures to other potential carcinogens. 

The animal data consist of several oral studies in rats and mice with various aroclors, kanechlors, or 

clophens (commercial PCB mixtures manufactured in the United States, Japan and Germany, respectively) 

that reported increased incidence of liver tumors in both species (EPA 1994). 

The EPA (2000) presents an oral slope factor of 2.0 per mg/kg/day for Aroclor-1254 and Aroclor-1260 

based on liver tumors in rats. 



E.4.18 THALLIUM 

E.4.18.1 Noncancer Toxicity 

Thallium is highly toxic; acute ingestion by humans or laboratory animals induced gastroenteritis, 

neurological dysfunction, and renal and liver damage (Kazantzis, 1986). Chronic ingestion of more 

moderate doses characteristically caused alopecia. Thallium was used medicinally to induce alopecia in 

cases of ringworm of the scalp, sometimes with disastrous results. In industrial (inhalation, oral, dermal) 

exposure, neurologic signs preceded alopecia, suggesting that the nervous system is more sensitive than 

the hair follicle. The EPA (2000b) presented veriiied chronic oral RfD values for several thallium 

compounds (thallium acetate, thallium acetate, thallium carbonate, thallium chloride, thallium nitrate, thallium 

sulfate, and thallic oxide) based on increased incidence of alopecia and increased serum levels of liver 

enzymes indicative of hepatocellular damage in rats treated with thallium sulfate for 90 days. EPA (2000b) 

presented a chronic oral RfD for thallium of 0.07 mg/kg/day. 

E.4.18.2 Carcinoaenicity 

Thallium was classified as a cancer weight-of-evidence Group D substance (not classifiable as to 

carcinogenicity to humans) (EPA, 2000b). 



E.4.19 VANADIUM e--Y 

E.4.19.1 Noncancer Toxicity 

The oral toxicity of vanadium compounds to humans is very low (Lagerkvist et al. 1986), probably because 

little vanadium is absorbed from the GI tract. Effects in humans exposed by inhalation include upper and 

lower respiratory tract irritation. A provisional subchronic and chronic oral RfD of 0.007 mg/kg/day was 

derived from an NOEL of 5 ppm in rats in a lifetime drinking water study with vanadyl sulfate and an 

uncertainty factor of 100 (EPA 2000b). A target organ could not be identified for oral exposure. The 

respiratory tract is the target organ for inhalation exposure. 

. 

E.4.19.2 Carcinoaenicitv 

No information was located regarding the carcinogenicity of vanadium. 

/- 
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SCREENING CRITERIA FOR ESSENTIAL NUTRIENTS 

DERIVATION OF SURFACE SOIL AND GROUNDWATER SCREENING 

CONCENTRATIONS OF ESSENTIAL NUTRIENTS 

Certain inorganics (calcium, magnesium, potassium, and sodium) that are present as naturally occurring 

constituents in’ soil and groundwater are required in limited’ intakes to maintain normal human 

physiological functions and are, therefore, considered essential nutrients. The Risk Assessment 

Guidance for Super-fund (RAGS), Volume I, Part A,-regarding the treatment of essential nutrients in 

selection of human health contaminants of potential concern (COPCs), states that essential nutrients 

need not be quantitatively evaluated in a public health risk assessment if they are (1) present at low 

concentrations (only slightly above background) and (2) toxic only at doses much higher than those which 

might be related to exposure at the site (USEPA, 1989). The focus of this section of the document is the 

technical approach for determining that an analyte is “toxic only at doses higher than those associated 

with exposures at the site” and a mechanism for making that determination by employing soil and 

groundwater screening concentrations. The screening concentrations are used to streamline the process 

and to eliminate the need to calculate essential nutrient doses as part of COPCs selection at every site. If 

the maximum concentration of an essential nutrient does not exceed the appropriate screening 

concentration shown below, the essential nutrient is considered nontoxic.. Essential nutrients are not 

retained as COPCs if they are detected at concentrations that are either consistent with background or do 

not exceed the screening concentrations. 

Currently, no published essential nutrient screening concentrations for use in risk assessment COPC 

selection are available. Therefore, surface soil and groundwater screening concentrations of essential 

nutrients have been derived that, when contacted in accordance with the exposure assumptions 

described below, are not expected to result in adverse health effects. The screening concentrations for 

groundwater and surface soil are presented in Table 1. The essential nutrient concentrations in surface 

sol and groundwater are to be compared directly to the nutrient screening concentrations for the purposes 

of COPC selection. 

DOCUMENTATION OF SURFACE SOIL AND GROUNDWATER SCREENING CONCENTRATJONS 

The essential nutrient toxicity screening concentrations were derived in two steps: first, a “nontoxic” dose 

was identified for each essential nutrient; second, the soil and groundwater concentrations associated 

with the “nontoxic” doses were calculated using standard residential exposure assumptions. The details 

of the derivation of the screening values are presented below. 



Identification of Nontoxic Doses. The identification of doses which are not toxic is often accomplished by 

identifying reference doses (RfDs), which are published by USEPA. These. RfDs represent doses, 

including a margin of safety, to which even sensitive subpopulations could be exposed for a lifetime 

without adverse noncarcinogenic effects. Because no RfDs for calcium, magnesium, potassium, or 

sodium are available in the Integrated Risk Information System (IRIS) (USEPA, 1999b) or the Health 

Effects Assessment Summary. Tables (HEAST) (USEPA, 1997a), other pubfished nontoxic doses were 

sought out. Recommended Dietary Allowances (RDAs) prepared by the Food and Nutrition Board (FNB) 

of the National Research Council (NRC, 1989) have been selected here to represent nontoxic doses. 

TABLE 1 

ESSENTIAL NUTRIENT SCREENING CONCENTRATIONS 
FOR SURFACE SOIL AND GROUNDWATER 

Essential Nutrient 

Calcium 

Magnesium 

Potassium 

Sodium 

Surface Soil Screening Groundwater Screening 
Concentration (mgkg) ConccyWation @g/i) 

1,000,000(‘) 1,055,398 

460,468 118,807 

1,000,000(‘) 297,016 

1 ,ooo,ooo(‘) 396,022 

1 Actual calculated screening concentration is greater than 1 ,OOO,OOO milligrams per .----x _’ ,. 
kilogram, indicating that this essential nutrient would not be present at toxic levels in 
surface soil. 

Notes: As described below, screening concentrations for surface sol and groundwater 
represent conservative screening concentrations for other media. These surface 
soil and groundwater screening concentrations are used to screen sediment, 
subsurface soil, sludge, and surface, water, respectively. 

mg/kg = milligrams per kilogram. 
pg/l = micrograms per liter 

RDAs are defined by the FNB as “the levels of intake of essential nutrients that, on the basis of scientific 

knowledge, are judged by the Food and Nutrition Board to be adequate to meet. the known nutrient needs 

of practically all healthy persons.” It is assumed here that because the RDA represents a requirement for 

good nutrition, it also represents a dose that is nontoxic. Although some essential nutrients (arsenic for 

example) have been classified as carcinogens, none of the five nutrients discussed here have been 

classified as carcinogens. The available RDA data for calcium, magnesium; potassium, and sodium are 

presented in Table 2. From this data set, RDAs for children were preferentially selected to coincide with 

the child exposure scenario. RDAs were converted from units of milligrams per day to units of milligrams 

per kilogram per day by dividing the RDA by the child resident body weight of 15 kilograms (USEPA, 

1991). Dermal RDAs were developed by adjusting the oral RDA to compensate for the oral absorption 

efficiency in a manner similar to that presented in Appendix A of RAGS, Volume I, Part A (USEPA, 1989). 



Nutrient 

Calcium 

Magnesium 

Potassium 

Sodium 

RDA 

800 (mg/day) 
1,200 (mg/day) 
800 (mg/day) 

6 OWWW) 
4.5 (mgIkg/day) 

15-20 
hYWday) 

1,600 - 2,000 
Pw’dw) 

300 (mg/day) 
500 (mg/day) 

Age 
Wars) 

l-10 
11 -24 

>24 

l-15 

>15 
l-10 

>20 

2-5 
Adult 

TABLE 2 

RECOMMENDED DIETARY ALLOWANCES(‘) 

Oral 
Absorption 
(Percent) 

40 

50 

90 

9qy 

! 
743 (average of all ages); 
530 (women ages 35-50) 

193 (age l-5) 

Typical Dietarjr intake 
OWdw) 

743 (average of all ages) 
1,179 

207 - 329 

1,500 

2,500 

NA 
1,800 - 5,000 

Toxicity 
Threshold 
0wW-w) 

NA 
NA 

>2,500 

NA 
NA 

NA 

18,000 
(hyperkalemia) 

NA 
2,400 (Intake not 
to be exceeded) 

A 

1 All data are from the National Resource Council (1989). 
2 Adjusted oral recommended daily allowance (RDA) calculated by dividing the RDA (milligrams per kilogram) by the bodyweight of a child 

ages 1 to 6 (15 kilogram) (USEPA, 1991); RDAs provided in milligrams per kilogram per day were modified. 
3 Adjusted dermal RDA calculated by multiplying the oral RDA by the oral absorption efficiency (USEPA, 1989). . 
4 Oral absorption data not available; value for potassium used as a surrogate based on physiochemical similarities. 

Notes: RDA = recommended daily allowance. 
mg/day = milligrams per day. 
mg/kg = milligrams per kilogram. 
mg/kg/day = milligrams per kilogram per day. 

Oral RDA Dermai RDA 
(mg/kg/day)c2) (mg/kg/day)@) 

53.3 21.2 

6 I 3 

‘” 

20 . 18 
20 18 



To derive screening concentrations that would be protective to the majority of the exposed population, the 

exposure assumptions for the most sensitive receptor (e.g., a child resident) were used. For 

groundwater, screening concentrations were based on ingestion of groundwater as drinking water. For 

surface soil, screening concentrations were based on ingestion of surface soil and dermal contact with 

surface soil. Child resident exposure to surface soil and groundwater used as drinking water is usually 

greater than or equal to oral and dermal exposure to media treated as soil and groundwater, respectively, 

for exposure assessment. Therefore, screening values for surface soil represent conservative screening 

values for sediment, subsurface soil, and sludge, and screening values for groundwater used as drinking 

water represent conservative screening values for surface water. 

The calculated essential nutrient screening concentrations for surface soil and groundwater are presented 

in Table 1. These values represent the concentrations of individual essential nutrients in media that if 

contacted in accordance wlth the exposure parameters used to derive the screening concentration, it 

would theoretically results in the receptor receiving his or her recommended dietary allowance of an 

essential nutrient solely from the contacted media. For some nutrients, the calculated screening 

concentrations exceed 1 ,OOO,OOO mg/kg (i.e., 100 percent). Such concentrations indicate that no 

concentration of nutrient in the particular medium would result in an intake that exceeds the RDA, given 

the exposure assumptions on which the screening value is based. Because these screening 

concentrations do not take into account the additivity of exposures between media (and other dietary 

intakes, including food), a receptor exposed to essential nutrients that are present in multiple media at the 

screening concentrations would, in essence, be receiving more than his or her recommended dietary 

allowance of nutrient. However, data provided in Table 2 indicate that the toxicity threshold for most 

essential nutrients is several times greater than the RDA; the RDA is not a toxicity threshold value. 

Therefore, these screening concentrations’ do not represent concentrations which, if exceeded, would 

necessarily result in deleterious effects. 

,,-,. 
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TABLE &&.3 ._ 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

DIRECT CONTACT WITH SEDIMENT 

SITE 12,SWMU 10. JERICHO ,SLAND DISPOSAL AREA 

MCRD PARRIS ISLAND. SOUTH CAROUNA 

PAGE 2 OF 2 

Notes: 

(1) Minimumlmaxknum detwtad OoneentrafM. 

m (2) NIP. - Refer lo suppor(ing fnfcm!ation for back9mund dlscusslcn. 

1. (3) USEPA Rqfkm Ill Risk-Based Canoenbatlan Table. October 27,1939. (Cancer banchmabk vafw = 1 E-05. HI = 0.1) 

r( (4) RationaleCods Seleclion Reason: 

f 

Above screening Lwek (ASL) 

Dektkn Reascn: Backgrwnd Levels (BKG) 

E~~enffal Nublent (NUT) 

9.2 

0.M _ 0.23 

NA 

NA 

0.1 - 2.5 

NA 

0.21 .13.1 

NA 

4.7 - 9.9 

.9a90 3190 NA NA NA NA No NUT 

10.7 NA 39 N 39 N NA NA NO BSL.BKG 

6a600 19110 NA NA NA NA NO NUT 

0.36 1 0.405 1 0.55 NI 0.5 N1 NA 1 NA 1 NO 1 BSL.BKG 

112 ! 49.6 N N NA 1 NA ASL 

197 I 45.0 I 2300 N 1 2303 N 1 NA 1 NA 1 No 1 BSL I 

DefilllUOllS: tVA = Not Applicable ,’ ; >y. 

SOL = Samp QuanUtatkm Lknit \I : 

COPC ii Chemkal of Potential Concem 

ARAMBC = Applicable of Relevant and AplwxMe RegukefnenVTo Be Considered 

J = Eslfmated Valua 

C = Carclnagenk 

N = Non-Carclnogenlc 

Babe Sawnktg Level (BSL) 2 

(5) Vaba fs fix naphhalene. 

(6) Value for chkrdma 

(7) Vaba for tffvafenl chromium. hexavalant chromium was not deteckd In sediment 

(5) OSWER ~creenfng level. 

(9) Value for mwcuffc chloride. 

Shadff indfcatss that ma criteria was exceeded. 



TABLE’ Eb -9 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

DIRECT CONTACT WlTH GROUNDWATER 

SITE 12ISWMU 10 -JERICHO ISLAND DlSPdSAL AREA 

MCRD PARRIS ISLAND. SOUTH CAROLINA 
PAGE 1 OF 2 

CAS 

Numlmr 

Chemical 
(1) (1) (2) (3) 

Mlnimum Minimum Maximum Maximum Units Location Detsction Range of Concentratton Background screening US EPA POtellthl Potential COPC Rationale for (4) 

COtlWllbaUOft Qualifier COtl~llhaUOR Guallllsr of Maximum Frequenq DetectIon Used for value Toxicity Value Reglm IX ARAR/lBC ARAfUfBC F&I Contamfnan~ 

Concantratlon Limits Sncenklg PRGs Value SOUPX D&uorl 

or Sebctlm 

ASL 

ASL 



TABLE gb4 
OCCURRENCE, DtSTRiBUTlON AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

DIRECT CONTACT WlTH GROUNDWATER 

StTE 12,‘SWMtJ 10 - JERlCHO ISLAND DISPOSAL AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 
PAGE 2 OF 2 

COilCWlb7diOlt 

Concenimtlon 

cn 

L 
09 Notes 
z 

(1) Minlmttdtwdrmm detected conomkaUon. 

(2) WA - Refer to suppotlif%f Infofmatiot~ for backwund diMiOn. 

B&ground vafues dadvad from statfstkal analysis. Follow Regional guidance and provfde SuWMUng infc?m&xx 

(3) USEPA Region Ill RiiCEased Concentration Table. Oct&er 27.1999. (Cancer benchmWvalue= 1505. HI =O.l) 

(4) RatfonaleCodes BefeCtfon Reasoft: Above Screening L6Vaf5 (ASL) 

Deletion Reason: NoToxklty InformatIon (NTX) 

EssenUal Nutdent (NUT) 

Below Saeening Level (BSL) 

(5) Value for tdvaknt cfwmkm. hexavdent chromium was not detected in groundwater. 

(6) Value for total cfuomium 

Sh3w indicates that the crttefia was exceeded. 

Definitions: N/A = Not A&kxMe 

SOL = Sample (luantitatlan LItit 

COPC = Chemical cd Potential Mncem 

ARAfUrBC = Applicable or Relevant and Approptfate RMluire~nVT~ Se Considered 

MCL = Federal Maximum Contaminant Level 

SMCL = Secondary Maxinntm Contaminant t.evd 

J = Estimated Value 

C = Carcfncgenk 



APPENDIX F 

ECOLOGICAL RISK ASSESSMENT SUPPORTING INFORMATION 

F-l BAFs, BCFs, AND BSAFs 

F-2 TOXICITY PROFILES FOR COPCs . 

F-3 FOOD-CHAIN MODELING CALCULAITONS 

F-4 REFERENCES 

F-5 COPC REFINEMENT 





TABLE F-l 
BIOACCUMULATION FACTORS 

SITE 12-JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 1 OF 2 

Bioaccumulation Factof’ 
Chemical Terrestrial Invertebrate Terrestrial Plant Mammal Mammal 

Invertebrate Source Plant Source Source 
Semwolatrle Orgamc Compounds 

2-Methylnaphthalene 0.1 047b Beyer, 1990” 0.0067’ Travis & Arms, 1988 0.3’ Travis & Arms, 1988 

Acenaphthylene 0.1047b Beyer, 1 990e 0.0067’ Travis & Arms, 1988 o.3d Travis & Arms, 1988 

- Benzo(a)anthracene 0.025 Beyer, 1 990e 0.0067’ Travis & Arms, 1988 0.3d Travis & Arms, 1988 

Benzo(a)pyrene 0.0684 Beyer, 1 990e 0.0067’ Travis & Arms, 1988 0.3’ Travis & Arms, 1988 
Benzo(b)fluoranthene 0.0638 Beyer, 1990* 0.0067’ Travis & Arms, 1988 0.3’ Travis & Arms, 1988 

Benzo(k)fluoranthene 0.0507 Beyer, 1 990e 0.0067’ Travis & Arms, 1988 0.3d Travis & Arms, 1988 
Bis(2-Ethylhexyhphthalate NA NA o.033c Travis & Arms, 1988 O.l!jd Travis & Arms, 1988 

Chrysene 0.035 Beyer, 1 990e 0.0067’ Travis & Arms, 1988 0.3’ Travis & Arms, 1988 
?I Fluoranthene 0.0158 Beyer, 1 990e 0.0067’ Travis & Arms, 1988 0.3d Travis & Arms, 1988 
- Fluorene o.lo47b Beyer, 1 990e 0.0067’ Travis & Arms, 1988 0.3d Travis & Arms, 1988 

Naphthalene 0.1 047b Beyer, 1 990e 0.0067’ Travis & Arms, 1989 0.3’ Travis & Arms, 1989 
Pentachlorophenol NA NA 0.6067c Travis & Arms, 1988 0.3d Travis & Arms, 1988 

Phenanthrene 0.0243 Beyer, 1 990e 0.0067’ Travis & Arms, 1988 0.3’ Travis & Arms, 1988 
Pyrene 0.0184 Beyer, 1990” 0.0067” Travis & Arms, 1988 0.3” Travis & Arms, 1988 
Pesticides/PCBs (mg/kg) 

4,4-DDE I 1.7’ I see footnote g 0.01 see footnote h 1 1.2 1 Forsyth & Peterle, 1984 
Metals and Inorganic Compounds 
Aluminum 0.053 Sample et al., 1998 0.0008 Baes et al., 1984 0.075 Baes et al., 1984 
Antimony NA NA 0.04 Baes et al., 1984 0.05 Baes et al., 1984 
Arsenic 0.224 Sample et al., 1998 0.0375 ORNL, 1998 0.1 Eisler, 1988 
Cadmium 7.708 Sample et al., 1998 0.586 ORNL, 1998 2.1 Baes et al., 1984 
Chromium 0.16 Diercxsens et al., 1985 0.0015 Baes et al., 1984 0.28 Baes et al., 1984 
Copper 0.515 Sample et al., 1998 0.124 ORNL, 1998 0.6 Levine et al., 1989 
Iron 0.038 Sample et al., 1998 NA NA NA NA 
Lead 0.266 Sample et al., 1998 0.0389 ORNL, 1998 0.015 Baes et al., 1984 
Manganese 0.054 Sample et al., 1998 0.05 Baes et al., 1984 0.02 Baes et al., 1984 

6/21/00 tbl F-l BAFs 8:03 AM 



TABLE F-l 
BIOACCUMULATION FACTORS 

SITE 12- JERICHO ISLAND DISPOSAL AREA 
. MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 2 OF 2 

Mercury 1.693 Sample et al., 1998 0.652 ORNL, 1998 0.01 USEPA, 1985 
Vanadium 0.039 Sample et al., 1998 0.0011 Baes et al., 1984 0.13 Baes et al., 1984 
Zinc 3.201 Sample et al., 1998 0.366 ORNL, 1998 2.1 Baes et al., 1984 

NA BAF, BCF, or BSAF not available 
a Bioaccumulation factors (BAFs) consist of concentrations in tissue/concentrations in soil for invertebrates and plants, and concentrations in 
tissue/concentrations in food for mammals. 
b Average of earthworm BAFs for PAH compounds (Beyer, 1990) converted from dry weight to wet weight assuming earthworm is 80% water. 
c log (Plant Uptake Factor) = 1.588-0.578 (log Kow). Converted from dry weight to wet weight plant concentration assuming 80% water content. 
d Calculated using the following equation from Travis and Arms (1988) for semivolatile organic analytes with Kows>5: Log BTF (biotransfer factor) = 
log Kow - 7.6; results multiplied by average ingestion rates for non-lactating and lactating test animals to convert from BTFs and divided by a factor of 
0.2 to’convert from dry feed to fresh feed.With the exception of pesticides and PCBs, BAFs for anaylsis with long Kowsc5 are assumed to be 0.15 
because they areunlikely to bioaccumulate in animal tissue (Maughan, 1993). 
e “Earthworm BAF converted from dry weight to wet weight assuming earthworm is 80% water. 
f Dry soil concentrations calculated assuming 10% moisture content in sandy-loam soils (Donahue et al., 1977) 
g Geometric mean of 4,4-DDE (Davis, 1968; Davis and Harrison, 1966; Cramp and Olney, 1967; Collett and Harrison, 1968; Hunt and Sacho, 1969; 

Gish, 1970. 
h Geometric mean of 4,4’-DDT, 4,4’-DDD;and 4,4-DDE BAFs (fresh wt/dry wt) reported for roots (carrot, potato, sugar beet), grains (corn, oats), an 

legumes (alfalfa) derived from USEPA (1985b) converted from dry weight to wet weight per values provided by Suter (1993). 

6/27/00 tbl F-l BAFs 8:03 AM 



tbl F-2 bcf 

TABLE F-2 
BIOCONCENTRATION FACTORS AND BIOTA SEDIMENT ACCUMULATION FACTORS 

SITE 12 - JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROILNA 

concentration 
C--L-” COPC 

Biol 
racror 

Semivolatile Organic Compounds 
2-M&h (nnhthalana I NA 

Acenapt.,. ._. ._ - .- 
Acenaphthylene 30 
Benzo(a)anthracene 30 
Benzo(a)pyrene 30 
Benzo(b)fluoranthene 30 
Benzo(k)fluoranthene 30 
Benzoic acid NA 
Bis(2-ethylhexyl)phthalate 130 
Chrysene 30 
Di-n-octyl phthalate NA 
Fluoranthene 1150 
Fluorene 30 
Indeno(l,2,3cd)pyrene 30 
Naphthalene 10.5 
Pentachlorophenol NA 
Phenanthrene 30 
Pyrene 30 - 1.~. . ,I-- 

PAGE 1 OF2 

BCF Source BSAF I BSAF Source 
I I I I 

I NA I MA I hlA I 

---. -., . ..-. I ., .-.. I m ..A..““.., l”“” 
USEPA. 

--~- --I 1997 
---~ 

I I 0.0111 I I ERED. 1998 -. .--, --. 

I ISFPA 1 QQ7 ---. . ., .--. I I n 7Q v.w.9 I I Hancan 1QC . ‘U”““.‘, .“35 
USEPA. ---- -1 1997 ---~ I 0.29 I I Hansen. 199)5 . .-..--.., . -- 

I I ISFPA 1 QQ7 -v-. . ., ..,.v. I n 7Q -.-.a I Hancnn 1OC I ‘U”““*., .“35 
USEPA, 1997 0.29 Hansen, 1995 

NA NA NA 
USEPA, 1997 NA NA 
USEPA, 1997 0.29 Hansen, 1995 

NA NA NA 
USEPA, 1997 0.29 Hansen, 1995 
USEPA, 1997 0.29 Hansen, 1995 
USEPA, 1997 0.29 Hansen, 1995 
USEPA, 1997 0.29 Hansen, 1995 

NA NA NA 
USEPA, 1997 0.6493 ERED, 1998 
USEPA, 1997 0.29 Hansen, 1995 

resw3aeswws 
A-AI-DDE I !i36flfl I I ISFPA 1 QQ7 I 77 I TInnIt dQQc; I .I. --- I ---.,- I ---. , ., .-.,. I . ., I WV”,., I ““V 
4.4’:DDT 

~ Akxinr-I 7!iA 
I 53600 I I USEPA. 1997 I I 1.67 I I Conk. 19Wi - - -. -, . - - - 

. ..- -.-. .-- * I I 317fm - .--- I I I ISFPA I W7 ---. .,, .““. I I 1 RF; . .w.. I I fhnk lcmc; vvvm., I ““J 

alpha-BHC I 130 I USEPA, 1997 ! 1.8 ! Hansen, 1995 

Alpha-Chlordane 14100a 
Gamma-Chlordane 141 ooa 
Dieldrin 4670 
Endrin 3970 

USEPA, 1997 4.77 Cook, 1995 
USEPA, 1997 2.22 Cook, 1995 
USEPA, 1997 1.8 Hansen, 1995 
USEPA, 1997 1.8 Hansen, 1995 

bsaf 6/27/00 



TABLE F-2 
BIOCONCENTRATION FACTORS AND BIOTA FEDIMENT ACCUMULATION FACTORS 

SITE 12 - JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROILNA 

PAGE 2 OF2 
I Bioconcentration 

- _ . COPC 
I Factor 

Methoxyclor NA 
Metals and Inorganic Compounds 
Al..s..4”~.rn I ac 

BCF Source BSAF I BSAF Source - .-- -- 
I I I 

NA NA NA 

I AC-II IIDC iCI014 I MA I NA #-3bI”II IL, I vu-r 

NA 
USEPA, 1997 

Barnthouse et al., 1988 
I ICCDA inch7 

I.r\ 1.17 

NA NA 
NA NA 
NA NA 
hlA hIA 

4 I 
19 “i)L, r\, lJYl I IYrt I I”A 

64 I ICCZPA 1 QQ7 I 
““L, ,~\, I ““I I NA I .r\ I 

I 
NA 
I., . 

NA hIA I IYrn I 

I 
hlA 1Yl-t I 

I 
hIA 1”l-a I 

50 
36 
450 
49 
373 

Jorgensen et al., 1991 
USEPA, 1997 

Jorgensen et al., I OQ1 
USEPA, 199; 

Jorgensen et al., 1991 

NA 
NA 
NA 

.IYr% 
NA 

•i 0 /Sk&.\ 

NA 
NA 
NA 

Iv-b 
NA 

Walter et at 1 Q73 

Barium 
Beryllium 
P~rlmi~ km 

Jrn \ 
Cobalt 
Copper 
Iron 
Lead 
Manganese 

IU”, I I”c\ 
I 

I .I \ 

7 I hlA I hlA I 

IMercury 

Nickel 
Selenium 

I 3760 

NA 
NA 

I USEPA, 1997 I .L ,113, I, 
0 n Ihnnthin rrme,nirm~\ 

NA 
NA 

. . . . . w. - 

L.v ,v=, 111 IIb “I yal 11311 13, Evans and Engle, 1994 
NA NA 
NA NA _ _ _ 

Silver 
ThaIlit urn I 1 ,c4*IIIU1 I I 

Vanadium 
Zinc 

I 0,s I USED” IQ07 I NA I NA 

110 I ICC I I” 

0.01 
47 

.I r\, lVIl, 

,,LPA, 1997 
Barnthouse et al., 1988 

USEPA, 1997 

I”#3 ,.rx 

NA NA 
NA NA 
NA NA 

NA = not avalable (carbazole); not applicable (metals) 
ERED = Environmental Residue Effects Database 
a = Total chlordane 
Note: BSAFs not available for metals 

tbl F-2 bcf bsaf 6127100 





Toxicity Profiles 
Site 12 - Jerico Island 

MCRD Parris Island, South Carolina 

2-Butanone 

2-Butanone, also known as methylethylketone, is used as a solvent, paint stripper, cleaning fluid, 
and in cements and adhesives. it has a sweet sharp odor and has 100 percent recognition at 6.0 
ppm. The single oral lethal dose in rats was reported by Verschueren (1983) to be 3.3 g/kg. 

,When releases occur to soii, 2-butanone does not adsorb to the soil but will leach to the 
groundwater (ATSDR, 1992). In the aquatic environment, the compound will evaporate to the 
atmosphere and biodegrade (Spectrum, 1999f). Sediment adsorption does not occur and 
bioconcentration in aquatic organisms is also not expected (ATSDR, 1992). 

Toxicity reference values are unavailable for both birds and mammals. 

2-Hexanone 

2-Hexanone is used as a solvent for lacquers, ink thinners, nitrocellulose, resins, oils, fats and 
waxes. An important pathway for release of 2-hexanone is volatilization to the atmosphere, from 
both water and soil. In the atmosphere, reaction with photochemically produced hydroxyl radicals 
should be the most rapid method of degradation (half-life approximately 2 days). The relatively high 
water solubility of 2-hexanone suggests that rain washout may be an important fate process. It is 
expected to be highly mobile in the soil, and it is capable of undergoing rapid biodegradation 
(National Library of Medicine, 1996). 

The toxicological data base for oral ingestion of 2-hexanone is small, and no chronic data seem to be 
available. LD50 values for single administrations to both rats and mice have been reported at about 
2,500 mg/kg of body weight. A low LD value has been reported for the guinea pig at about 900 
mg/kg (NIOSH, 1996). 

Toxicity reference values for birds and mammals were unavailable. 

4-Methvl-2-Pentanone 

Methyl isobutyl ketone (MIBK) is another name for the compound that is used as a solvent for 
paint, varnishes, and nitrocellulose lacquers. It is also used in industry in organic synthesis, 
extraction procedures, and dewaxing of mineral oils (Spectrum, 1999d). 

The compound is released into the environment by effluent and emissions from manufacturing 
and use facilities, vehicle exhaust, and land disposal and ocean dumping of .consumer products 
and industrial wastes contain the compound. If MIBK is released to the soil, it may be removed 
by volatilization, photolysis if on the surface, or aerobic biodegradation. However, leaching can 
occur to the groundwater. The primary mechanism for removal from water is volatilization and 
direct photolysis. Bioaccumulation in aquatic organisms and adsorption to sediments is unlikely to 
occur (Spectrum, 1999d). 

Toxicity reference values for birds and mammals were unavailable. 

Acetone 

Acetone is a colorless, volatile liquid that has a sweetish odor (Hawley, 1987). It is considered 
the least toxic solvent in the industry. Acetone can be naturally occurring or manufactured 
artificially (Howard, 1991). Acetone is used as a solvent in the production of lubricating oils, and 
as a chemical intermediate in the manufacturing of chloroform, pharmaceuticals, and pesticides. 
Acetone also is used to produce paints, varnishes, and lacquers (ORNL, 1989). 

. 
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Toxicity Profiles 
Site 12 - Jerico Island 

MCRD Parris Island, South Carolina 

Acetone may be released into the environment as stack emissions, fugitive emissions, and in 
wastewater in its production and use as a chemical intermediate and solvent. In addition to 
industrial releases, acetone is the product of the photodioxidation of some alkanes and alkenes 
found in urban air, and in releases from volcanoes and forest fires (Howard, 1991). 

‘7. 

If released into water, acetone will most likely biodegrade. Acetone will also volatite. As a result 
of acetone’s volatile characteristics, bioconcentration in aquatic organisms and adsorption to 
sediment should not be significant (Howard, 1991). 

Released on soil, acetone will volatize with some leaching into soil. Acetone rapidly biodegrades 
in soils (Howard, 1991). 

Because of acetone’s ability to volatize, rele.ase into the atmosphere is the ultimate fate of 
acetone. In the atmosphere, acetone will undergo photolysis and react with photochemically 
produced hydroxyl radicals. The half-life of acetone ranges between 13 and 22 days with the 
longer half-life occurring in the winter months. This relatively long half-life allows for atmospheric 
dispersion of acetone. The primary removal process is wash out by rain (Howard, 1991). 

For mammals, the NOAEL and LOAEL are 10 mg/kg/day and 50 mg/kg/day, respectively 
(Sample et al., 1996). Toxicity reference values of acetone are unavailable for birds. 

Aluminum 

Although present in food in varying amounts, aluminum is not an essential element for mammals. 
The aluminum content of plants typically depends on the soil aluminum concentration and ranges 
from 10 to 30 mg/kg fresh weight; studies have indicated that this element stimulates the growth 
of several ,pasture plant species (Hackett, 1962). As summarized in Venugopal and Luckey 
(1978), aluminum is not readily absorbed through the skin and gastrointestinal absorption of 
ingested aluminum is poor due to the transformation of aluminum salts into insoluble aluminum 
phosphate. The lack of accumulation of aluminum in animals with age or of any increase in 
tissue levels of aluminum following fairly high dietary intake suggests that mammals posses a 
homeostatic mechanism for this element. For most terrestrial organisms, aluminum compounds 
are generally not harmful and are considered to be toxicologically inert, except in cases of high 
experimental doses or prolonged inhalation (Venugopal and Luckey, 1978). 

Data on the toxicity of aluminum to aquatic organisms is somewhat limited. EPA (1988) stated 
that freshwater organisms should not be adversely affected if aluminum concentrations do not 
exceed 87 pg/L when pH is between 6.5 and 9.0. Some studies have shown that the acute 
toxicity of aluminum increases with pH, whereas other studies found the opposite to be true 
(EPA, 1988). The occurrence of pH effects in fish depends on aluminum and calcium 
concentrations in the water. Laboratory studies have established that low pH is toxic to fish, that 
aluminum concentrations found in acidified waters (particularly inorganic monomeric aluminum) 
are toxic, and that calcium is ameliorative (Suter, 1993). 

EPA (1988) also reviewed sublethal effects. It was found that 169 pg/L at a pH of 6.5 to 6.6 
caused a 24 percent reduction in the growth of young brook trout (Salvelinus fontinalis). 
Cleveland et al. (1991) determined that brook trout accumulated significantly higher aluminum 
residues at pH 5.3 than at pH 6.1 or pH 7.2. They also determined that elimination of aluminum 
during depuration was more rapid at pH 5.3 than at pH 6.1 or pH 7.2. Data reported in EPA 
(1988) indicated this metal does not bioconcentrate; bioconcentration factors range from 50 to 
231 for brook trout (geometric mean value = 82). 

The NOAEL for birds and mammals are 109.7 mg/kg/day and 1.93 mg/kg/day, respectively 
(Sample et al., 1996). The LOAEL for birds is 1097 mg/kg/day, while 19.3 mg/kg/day is the 
LOAEL for mammals (Sample et al., 1996). 

/- 
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Toxkcity Profiles 
Site 12 7 Jerico Island 

MCRD P&is~-Island; S&h Carolina 

Antimony is used in metal alloys for producing fireproofing chemicals, ceramics, glassware, and 
pigments. Along with its industrial uses, it is used to medicinally treat people infected with 
parasites (.ATSDR, 1995). Antimony is absorbed slowly from the gastrointestinal tract and many 
antimony compounds are gastrointestinal irritants (-Klaassen, 1996). 

It is considered a nonessential metal and is easily taken up by plants if present in a soluble form 
(Kabata-Pendias and Pendias, 1992). Plants growing in soils contaminated by industrial 
emissions may be expected to contain .elevated tissue concentrations of this metal. However, 
there are no reports of plant toxicity resulting from uptake of antimony (Kabata-Pendias and 
Pendias, 1992). 

Industrial emissions make this metal a common air pollutant. When acute exposure occurs, the 
effects include rhinitis, and acute pulmonary edema. After chronic exposure, the effects include 
rhinitis, pharyngitis, tracheitis, bronchitis, pneumoconiosis with obstructive lung disease, and 
emphysema (Klaassen, 1996). 

When rats were orally fed antimony, it did not produce an excess of tumors. However, when 
Syrian hamster embryo cells were treated with antimony acetate, the cells under went neoplastic 
transformation (Klaassen, 1996). Antimony has been shown to produce liver damage in rabbits at 
5.5 mg/kg in diet (NRC, 1980). 

.p 

The NOAEL and LOAEL for mammals are 0.125 mg/kg/day and 1.25 mg/kg/day, respectively 
(Sample et al., 1996). Toxicity reference values for birds are unavailable: 

Arsenic 

Arsenic is a naturally occurring element in the earth’s crust. Pure arsenic is a gray-colored metal, 
but this form is not common in the environment. Arsenic is usually found combined with one or 
more other elements such as oxygen, chlorine, and sulfur. Arsenic combined with these 
elements is referred to as inorganic arsenic. Arsenic combined with carbon and hydrogen is 
referred to as organic arsenic (ATSDR, 1989b). 

Arsenic enters the environment both as the result of natural forces (volcanoes and weathering of 
arsenic-containing rocks) and human activity (metal smelting, glass manufacturing, pesticide 
production and application, and fossil fuel burning) (ATSDR, 1989b). 

Arsenic in the environment may undergo a complex cycle of chemical interconversions and 
transfers between media. Atmospheric emissions, which are usually adsorbed to particulate 
matter, may undergo oxidation before being returned to the surface by wet or dry deposition. 
Arsenic in water may undergo either reduction or oxidation, depending on pH, the electrochemical 
oxidation-reduction potential (Eh), and other ions present. Soluble forms of arsenic tend to be 
quite mobile in water, while less soluble species adsorb to clay or soil particles (ATSDR, 1989b). 

The NOAEL for birds, fish, and mammals is 5.14 mg/kg/day, 0.59 mg/kg/day, and 0.126 
mg/kg/day, respectively (Sample et al., 1996; ERT, 1997). The LOAEL is 12.84 mg/kg/day for 
birds, 7.1 mg/kg/day for fish, and 1.26 mg/kg/day for mammals (Sample et al., 1996; ERT, 1997). 

Barium 

Barium is the heaviest of the stable alkaline earths (Group Ila of the Periodic Table). The free 
element is a silver-grey soft metal. It oxidizes readily in moist air, and it reacts with water or with 
dilute acids under evolution of hydrogen gas (Friberg, 1986). 
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In its compounds, barium is a colorless divalent positive ion. The chloride and nitrate are soluble 
in water. The carbonate is much less soluble in water, but is soluble in dilute acids, and the 
sulfate is one of the least soluble compounds in any medium (Friberg, 1986). 

Barium is used in various alloys, in paints, soap, paper, and rubber, and in the manufacture of 
ceramics and glass. Barium fluorosilicate and carbonate have been used as insecticides. 
Barium is relatively abundant in nature and is found in plant and animal tissue. Plants 
accumulate barium from the soil (Klaassen et al., 1986). 

The toxicity of barium compounds depends on their solubility. The free ion is ‘readily absorbed 
from the lung or gastrointestinal tract, but barium sulfate remains essentially unabsorbed. After 
,absorption, barium accumulates in the skeleton. An accumulation also takes place in the 
pigmented parts of the eye (Friberg, 1986). 

Barium occurs chiefly as the mineral barite (BaS04). In recent years, about 80% of ground and 
crushed barite solid was used directly as a weighting agent in oil- and gas-well drilling muds. The 
remainder of barite is used in the manufacture of glass, ceramics, television picture tubes,‘brick 
and tile refractories, vinyl stabilizers, railroad flares, fireworks, fine chemicals, lubricating oil 
additives, permanent magnets, as well as in sugar refining, paper coating, steel hardening, and 
as pigment in paint (Friberg, 1986). 

The NOAEL for birds and mammals is 20.8 mg/kg/day and 5.1 mg/kg/day, respectively (Sample 
et al., 1996). The LOAEL is 41.7 mg/kg/day for birds and 51 mg/kg/day for mammals (Sample et 
al., 1996). 

Benzene hexachloride (BHC) .,-. 

Benzene hexachloride, also known as hexachlorocyclohexane (HCH) or lindane, is an 
organochlorine insecticide consisting of eight stereo isomers, of which four (alpha, beta, gamma, and 
delta) predominate in the technical product due to relatively strainless bonds. BHC isomers degrade 
to chlorophenols at different rates in order of their solubilities in fat (delta > gamma > alpha > beta) 
(Deo et al., 1982). ‘The gamma isomer is the only isomer that is highly insecticidal (Deo et al., 1982), 
and constitutes at least 99 percent of lindane (Manahan, 1992). Signs of toxicity are very similar to 
those of DDT, and include tremors, ataxia, and convulsions (Murphy, 1986). 

Newell et al. (1987) selected 0.1 mg/kg total BHC as a non-carcinogenic based wildlife criterion, and 
0.51 mg/kg total BHC as a 1 in 100 cancer risk level for piscivorous wildlife. 

Ben/Ilium 

Beryllium occurs as a chemical component of certain rocks, soils, and volcanic dust. Beryllium is 
naturally emitted to the atmosphere by windblown dust and volcanic particles (ATSDR, 1991). 
The major emission source to the environment is the combustion of coal and fuel oil, which 
release particulates and fly ash that contain beryllium into the atmosphere. 

Sediment is the ultimate sink for beryllium in water, and its association with sediment would 
decrease the mobility in water; Beryllium does not bioconcentrate to high levels in aquatic 
animals, although the bioconcentration in bottom dwelling animals may be higher than 
nonbottom-dwelling animals. There is no evidence of biomagnification of beryllium within 
terrestrial or aquatic food chains (ATSDR, 1991). 

The NOAEL for mammals is 0.66 mg/kg/day, while the LOAEL is 6.6 mg/kg/day (Sample et al., 
1996). A toxicity reference value was unavailable for birds. ..-- 
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Bis(2-ethvlhexvhohthalate 

Bis(2-ethylhexyl)phthalate (DEHP) is a colorless liquid used in the production of polyvinyl 
chloride, which provides flexibility to plastics (ATSDR, 1993). Oral exposure in animal studies has 
shown noted acute effects on the liver and kidney and adverse effects on weight gain and food 
consumption (ATSDR, 1993). From chronic inhalation exposure, animal studies have shown 
increased lung weights and increased liver weights, while oral studies have reported effects on 
the liver (ATSDR, 1993). 

Since DEHP is likely to be released air and water during production of plastics, it can be carried 
long distances. In aquatic environments, DEHP adsorbs to sediment and bioconcentrates in 
organisms (Spectrum Laboratories, 1999a). In terrestrial habitats, DEHP will not evaporate or 
leach into groundwater. It may biodegrade under aerobic conditions following acclimation in soil 
(Spectrum Laboratories, 1999a). 

The NOAEL for birds and mammals is 1 .I mg/kg/day and 18.3 mg/kg/day, respectively (Sample 
et al., 1996). The LOAEL is 11 mg/kg/day for birds and 183 mg/kg/day for mammals (Sample et 
al., 1996). 

Cadmium 

To date, no evidence exists to suggest that cadmium is either biologically essential or beneficial 
(Venugopal and Luckey, 1978; USFWS, 1985). Freshwater biota are particularly sensitive to this 
heavy metal; concentrations as low as 0.8 to 9.9 pg/L produce lethality among insects, 
crustaceans, and fish (USFWS, 1985; EPA, 198513). This heavy metal does not bioconcentrate to 
an appreciable extent; bioconcentration data listed in EPA (1985a) for freshwater species range 
from 3 (brook trout) to 4190 (caddisfly; Hydropsyche beffeni) with a geometric mean value of 404. 

Elemental cadmium is insoluble in water, although its chloride and sulfate salts are freely soluble 
(USFWS, 1985). The availability of cadmium to aquatic biota from their immediate physical and 
chemical environs depends on numerous factors, including adsorption and desorption rates of 
cadmium from terrigenous materials, pH, Eh, chemical speciation, and many other modifiers. 
Adsorption and desorption processes sire likely to be major factors in controlling the concentration 
of cadmium in natural waters and tend to counteract changes in the concentration of cadmium 
ions in solution (USFWS, 1985). Water hardness also alters the bioavailability of cadmium. 
Adsorption and desorption rates of cadmium are rapid on mud solids and particles of clay, silica, 
humic material, and other naturally occurring solids. It should be borne in mind that mobility and 
availability of cadmium, like most heavy metals, is a function of a large number of interrelated 
factors (e.g., CEC). Beyer et al. (1985) demonstrated that only a small portion of all metals 
measured in the soil become incorporated into plant foliage and suggested that most of the metal 
contamination detected in biota came from aerial deposition. 

Compared to aquatic biota, mammals and birds are relatively less sensitive to cadmium 
exposure. Adult mallards fed a diet containing up to 200 mg Cd/kg survived and exhibited no loss 
in body weight, although egg production of laying hens was suppressed (White and Finely, 1978). 
The lowest oral doses producing lethality among mammals were 250 and 150 mg/kg body weight 
in rats and guinea pigs, respectively (EPA, 1985b). 

The NOAELs for birds and mammals are 1.45 mglkglday and 1 .O mg/kg/day, respectively 
(Sample et al, 1996). The LOAELs for birds and mammals are 20 mg/kg/day and 10 mg/kg/day, 
respectively (Sample et al., 1996). 

Carbon Disulfide 
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Carbon disulfide is a natural product of anaerobic biodegradation and is released to the 
atmosphere from oceans and land masses (Howard, 1991). It may also be released as 
emissions and in wastewater during its production and use. Carbon disulfide is used in the 
production of viscous rayon, cellophane, carbon tetrachloride, and as a solvent and fumigant 
(Howard, 1991). 

If released to soil, carbon disulfide will be primarily lost by volatilization (Howard, 1991). Carbon 
disulfide also will rapidly volatilize from water with an estimated 2.6 hr half-life based on a river 
model (Howard, 1991). Adsorption to the sediment will not be significant (Howard, 1991). 
Carbon disulfide is not expected to significantly bioconcentrate in aquatic organisms (Howard, 
1991). 

The chemical causes harm by destroying target molecules by crosslinking cytoskeletal proteins, 
DNA, or DNA with proteins (Klaassen, 1996). It has also been found to be an atherogenic agent 
in animal studies; however, the mechanism is unknown but has been suggested to be 
alternations of glucose and/or lipid metabolism and blood coagulation (Klaassen, 1996). 

The NOAEL for mammals is 11 mg/kg/day, and the LOAEL is 110 mg/kg/day (IRIS, 1991). There 
are no values available for birds. 

Chlordane 

Pure chlordane is a mixture composed of primarily cis-chlordane and trans-chlordane. It is a 
white crystalline solid with a mild, pungent odor. Chlordane is an insecticide that was used from 
1948 to 1988 on food crops (specifically corn) and to control household termites. Consequently, 
it was intentionally applied to soils both in agricultural and urban settings. Due to its persistence 
indoors, its use as a termicide was stopped (ATSDR, 1990f). 

Chlordane is expected to persist for more than 20 years in some soils. Volatilization appears to 
be the only major removal mechanism from soil. Leaching to groundwater from soil is not a likely 
removal mechanism. Adsorption to sediments and volatilization are significant removal 
mechanisms in water. In air, chlordane will degrade by photolysis and hydroxyl radical reaction. 
Rainout and dry deposition are not expected to be significant removal mechanisms (ATSDR, 
1990f). 

Chlordane will bioconcentrate in both marine and freshwater species, as well as in bacteria 
(ATSDR, 199Of). 

The NOAEL for birds and mammals is 2.14 mg/kg/day and 4.6 mg/kg/day, respectively (Sample 
et al., 1996). The LOAEL is 10.7 mg/kg/day for birds and 9.2 mg/kg/day for mammals (Sample et 
al., 1996). 

Chloroform 

Chloroform is a colorless, highly refractive, heavy, volatile liquid. It has a characteristic odor and 
a sweet taste. Chloroform is used in the manufacture of fluorocarbon plastics, as a solvent, 
fumigant, and insecticide, and in analytical chemistry (Hawley, 1987). 

The majority of chloroform is released into the atmosphere. Release to water and soil will be lost 
to the environment through volatilization. Chloroform has the capability to be transported long 
distances through the atmosphere. In the gas-phase, it reacts with photochemically produced 
hydroxyl radicals. 

Chloroform does not significantly adsorb to sediment. Also, it is not expected to bioconcentrate in 
aquatic organisms. 
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Chloroform is a carcinogen and can cause cell injury by inhibiting calcium ion export from the 
cytoplasm (Klaassen, 1996). 

The NOAEL and LOAEL for mammals are 15 mg/kg/day and 41 mg/kg/day, respectively (Sample 
et al., 1996). Toxicity reference values for birds were unavailable. 

Chloromethane 

This chemical is a clear, colorless gas that is both naturally. and industrially produced (ATSDR, 
1990e). Large amounts of chloromethane are produced by the oceans along with some plants, 
rotting wood, and when grass, wood, and charcoal burn (ATSDR, 1990e). In industry, the 
compound is used mainly in the production of silicones, agricultural chemicals, and butyl rubber 
(ATSDR, 1990e). 

When environmental releases occur, chloromethane will be mainly released to air where it will 
diffuse into the troposphere and later react with hydroxyl radicals in the stratosphere (ATSDR, 
1990e; Spectrum, 1999c). In water, the chemical will volatilize rapidly (ATSDR, 1990e). 
Chloromethane released into the soil can be from landfilling industrial waste and municipal 
sewage treatment and is mostly transported by volatilization if present near the surface (ATSDR, 
1990e). However, the volatilization rate is influenced by the following factors: surface roughness, 
soil type, rainfall, leaching, depth of incorporation, temperature, and ground cover (ATSDR, 
1990e). At lower soil depths, chloromethane is expected to either diffuse to the surface or leach 
further into the soil since evidence of groundwater contamination has been found (ATSDR, 
1990e). 

Animals that have breathed high levels of chloromethane during a few hours a day for one or 
more days have developed harmful liver, kidney, and nervous system effects; some animals also 
died from exposure (ATSDR, 1990e). If animals were exposed to lower levels for longer periods 
of time, the same effects also developed (ATSDR, 1990e). 

Toxicity reference values were unavailable for birds and mammals. 

Chromium 
This metallic element naturally occurs in rocks, animals, plants, soil, and volcanic dust and gases 
(USDHHS, 1993). However, the toxic forms of the metal are mostly produced from anthropogenic 
activities, particularly chromite ore mining (Irwin et al., 1997). Since the trivalent (Cr3’) and 
hexavalent (Cr6’) forms have been found to be more stable than other ionic forms, these are the 
forms mostly found in the environment (Eisler, 1986). Cr6’ is more toxic because it has a high 
oxidizing potential and can easily penetrate biological membranes, thus causing cellular damage 
(Eisler, 1986; Irwin et al., 1997). Although not as toxic as Cr6’, Cr* can impose damage by 
inhibiting different enzyme systems or reacting with organic molecules (Irwin et al, 1997). 

Chromium toxicity is not prevalent in mammals because normal stomach pH converts Cr6’ to 
Cr”, which has low membrane permeability (Irwin et al., 1997). However, plants are adversely 
affected by chromium because it interferes with uptake translocation and iron metabolism (Irwin 
et al., 1997). For aquatic organisms, the pH, salinity, hardness, organic matter content, species 
and temperature are some of the factors that affect chromium toxicity (Eisler, 1986; Irwin et al., 
1997). It has been found that Cr6’ is more toxic to freshwater species in soft and acidic waters 
(Eisler, 1986). 

The NOAEL for birds, fish, and mammals is 1 mg/kg/day, 0.02 mg/kg/day, and 3.28 mglkglday, 
respectively (Sample et al., 1996; ERT, 1997). The LOAEL is 5 mg/kg/day for birds, 0.12 
mg/kg/day for fish, and 32.8 mg/kg/day for mammals (Sample et al., 1996; ERT, 1997). 

. 
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Cobalt is a steel-gray, shiny, hard, ductile ferromagnetic metal, (Hawley, 1987). It is a relatively 
rare metal produced primarily as a byproduct of other metals (EPA, 1985a). The principal ores of 
cobalt are smaltite, cobaltite, chloanthite, and linnaeite. Cobalt is used in chemical agents, 
electroplating, ceramics, lamp filaments, catalysts, drier in‘printing inks, paints and varnishes, and 
in high temperature alloys (Hawley, 1987). Cobalt salts are used as paint driers, catalysts, and in 
the production of numerous pigments (EPA, 1985a). 

Cobalt released into water is expected to take a soluble form. The mobility of cobalt is controlled 
by its characteristic of adsorbing to the clay minerals and hydrous oxides of iron, manganese, and 
aluminum available in sediments and soils. Chelation of cobalt is possible in sediments and soil. 
Small amounts of cobalt may be solubilized by bacteriological activity. The effects of cobalt in the 
terrestrial environment are associated with nitrogen-fixation; however, excessive amounts can be 
toxic to plants. Vegetation is differentially susceptible to cobalt depending on the species. 
Grasses tend to be more susceptible to cobalt toxicity than broad leafed species (Davis, 1994). 

Although atmospheric transport of cobalt and cobalt compounds occurs, photolysis, volatilization, 
and biotransformation are important fate processes for cobalt (EPA, 1985a). 

The NOAEL for both birds and mammals is 1 mg/kg/day (ERT, 1997), while the LOAEL is 10 
mg/kg/day for both birds and mammals (ERT, 1997). 

Coooer 
Copper is a reddish colored metal that occurs naturally in rock, soil, water, sediment and air. 
Copper also occurs naturally in plants and animals. Copper is used primarily as a metal or alloy 
in the manufacture of wire, sheet metals, pipe, and other metal products. Copper compounds are 
used in agriculture to treat plant diseases, for water treatment, and as preservatives for wood, 
leather, and fabrics (ATSDR, 1989a). 

The physicochemical form of copper released to the environment determines the impact of the 
element to the environment. Copper is released to water through natural weathering of soil and 
discharges from industries and sewage treatment plants. Copper released into water will most 
likely take the form of copper (II). Most copper in water is bound to organic matter; little is present 
in the free or readily exchangeable form. The concentration of dissolved copper in water is 
dependent on such factors as pH, the oxidation-reduction potential of the water, the presence of 
competing cations and anions of soluble cupric salts. and the presence of organic/inorganic 
complexing agents (ATSDR, 1989a). 

The process of complexation, adsorption, and precipitation control the amount of copper (II) 
released into water. Copper released into water tends to bind to the bottom sediments. Organics 
and iron oxides are the most important contributor to binding of copper by aerobic sediments. 
However, copper is typically associated with carbonates. In anaerobic sediment, copper (II) will 
be reduced to copper (I) and insoluble cuprous salts will. form (ATSDR, 1989a). 

Copper released to soil will be strongly adsorbed and remain in the upper few centimeters of soil. 
In most soils, the pH, organic matter, and ionic strength of the soil solutions are the key factors 
affected adsorption. Copper will .adsorb to organic matter, carbonate minerals, clay minerals, or 
hydrous iron and manganese oxides. Sandy soils with low pH have the greatest potential for 
leaching (ATSDR, 1989a). 

Copper released into the air will most likely take the form of particulate matter as an oxide, 
sulfate, or carbonate. Copper is removed from the atmosphere by gravitational settling, dry 
deposition, and washout by rain and clouds (ATSDR, 1989a). 

F-ra 
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The NOAEL for birds and mammals is 47 mg/kg/day and 11.7 mg/kg/day, respectively (Sample et 
al., 1996). The LOAEL is 61.7 mg/kg/day for birds and 15.14 mg/kg/day for mammals (Sample et 
al., 1996). 

DDT, DDE and DDD 

Historically, DDT was released to the environment during its formulation and extensive use as a 
pesticide in agricultural and vector control applications. Its primary metabolites are DDE and 
DDD. Although DDT was banned for use in this country in 1972, it is still being used in several 
areas in the world, particularly tropical countries. DDT and its primary metabolites do not occur 
naturally in the environment. However, due to its extensive past use of DDT worldwide and the 
persistence of DDT and is metabolites, these compounds are virtually ubiquitous and are 
continually being transformed and redistributed in the environment. DDT and its metabolites 
have been detected in virtually all media (ATSDR, 199Oc). 

DDT and its metabolites may be transported among media by the processes of solubilization, 
adsorption, bioaccumulation or volatilization. DDT, DDE and DDD in the atmosphere are subject 
to photodegradation or redeposition by rain or dry deposition (ATSDR, 199Oc). 

DDT and its environmental degradation products preferentially bind to soil and sediment , where 
they may be subject to photodegradation on the surface and biodegradation in the subsurface. 
Under certain conditions, DDT may persist for long periods of time or may be converted to DDE, 
which persists for an even longer duration Consequently, these compounds are not easily 
displaced from their site of application, whether by runoff or leaching to groundwater. However, 
volatilization of DDT and DDE from soil accounts for considerable losses of these compounds. 
The tendency of DDD to volatilize is approximately one-third that of DDT or DDE (ATSDR, 
199Oc). 

When DDT is released to water, it quickly absorbs to particles and is subject to sedimentation, 
volatilization, photodegradation and uptake into the food chain. Similar to soil, volatilization 
accounts for loss of these compounds from water. One study found that DDE volatilizes from 
seawater 10 to 20 times faster than from freshwater (ATSDR, 199Oc). 

DDT, DDE and DDD are highly lipid soluble. This lipophilic property, combined with an extremely 
long half-life, results in bioaccumulation. When present in ambient water, DDT and its 
metabolites are concentrated in freshwater and marine plankton, insects, mollusks, and other 
invertebrates and fish. As these organisms become part of the food chain, a progressive 
accumulation of residues may result in high levels of residues in organisms at the top of the food 
chain (ATSDR, l99Oc). 

For mammals, the toxicity reference value depended on the metabolite. 4,4’-DDD and 4,4’-DDT 
have a NOAEL value of 0.8 mg/kg/day and a LOAEL value of 4 mg/kg/day (Sample et al., 1996). 
4,4’-DDE NOAEL and LOAEL values are 20 mg/kg/day and 41.5 mg/kg/day, respectively 
(ATSDR, 1988a). For all three chemicals, the NOAEL is 0.0028 mg/kg/day and the LOAEL is 
0.028 mg/kg/day for birds (Sample et al., 1996). 

Endrin 

Endrin is a solid, white, odorless substance. Endrin has not been produced in the U.S. since 
Y 1986 (ATSDR, 1994). No natural sources of endrin are known. Endrin in the environment is the 

result of its use as an insecticide, avicide, and rodenticide. It has been used on agricultural 
crops, cotton crops, as control of birds on buildings, and mice in orchards (Howard, 1993). 

Endrin released to soils will persist for long periods (up to 14 years or more). Endrin strongly 
adsorbs to soil and becomes relatively immobile. However, leaching into groundwater does occur 
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under specific conditions. Runoff from rain will carry endrin into water systems. Endrin may 
biodegrade in flooded soils or under anaerobic conditions (Howard, 1993). 

Endrin in water will not hydrolyze or biodegrade. Endrin is not very soluble in water. It will 
undergo photoisomerization into ketoendrin. Endrin will extensively sorb to sediment and will 
significantly bioconcentrate. Extensive bioconcentration of endrin has been reported in fish 
(Howard, 1993). 

Endrin released into the atmosphere, it is expected to be associated with particulate matter, but 
small amounts may exist in the vapor phase (Howard, 1993). 

Since toxicity reference values could not be found for endrin ketone, values for endrin were used 
,as a surrogate. The NOAEL and LOAEL are 0.092 mg/kg/day and 0.92 mg/kg/day, respectively, 
for mammals. For birds, the NOAEL is 0.01 mg/kg/day, while the LOAEL is 0.1 mg/kg/day 
(Sample et al., 1996). 

Iron is a silvery white, malleable metal. It is the fourth most abundant (by weight) of the elements 
that compose the earth’s crust and is a major constituent of clay soils (EPA, 1990). 

Iron in water may be present in varying quantities dependent upon the geology of the area and 
other chemical components of the water body (EPA, 1990; EPA, 1985a). The bivalent and 
trivalent irons are the primary forms of concern in the aquatic environment. The ferrous or 
bivalent form can persist in waters void of dissolved oxygen and typically originate from 
groundwater of mines where these are pumped or drained. The ferric or trivalent form is 
insoluble. Iron can exist in natural organometallic or humic compounds and colloidal forms. 
Black or brown swamp waters may contain iron concentrations of several milligrams per liter in 
the presence or absence of dissolved oxygen, but this iron form has little effect on aquatic life 
(EPA, 1990). The majority of iron entering water bodies is, likely to partition into the bottom 
sediments (EPA, 1985a). 

T--Y. 

Iron released into soil has relatively low mobility potential. However, iron can be transported 
through the atmosphere (EPA, 1985a). 

The NOAEL for birds and mammals is 100 mg/kg/day and 50 mg/kg/day, respectively (ERT, 
1996). The LOAEL for birds and mammals, is 1000 mg/kg/day and 500 mg/kg/day, respectively 
(ERT, 1996). 

Lead is ubiquitous and is a characteristic trace constituent in rocks, soils, water, plants, animals, 
and air. Lead is used in the manufacture of storage batteries, gasoline additives, pigments, 
alloys, and ammunition (Eisler, 1988). 

Lead compounds are extremely persistent in water and soil. Natural lead compounds are not . 
mobile in surface and groundwater because lead leached from ore is adsorbed by ferric 
hydroxide. Lead also readily combines with hydroxide, carbonate, and sulfate ions to form 
insoluble compounds. These compounds precipitate and settle in the bottom sediment. Lead is 
not volatile, therefore, volatilization is not an important transport process from the aquatic 
environment (EPA, 1985a). 

In water, lead is most soluble and bioavailable under conditions of low pH, low organic content; 
low concentrations of suspended sediments; and low concentrations of the salts of calcium, 
cadmium, iron, manganese, and zinc. Lead tends to concentrate in the water surface microlayer 
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P (the upper 0.3 mm of water), especially when surface organic matter is. present in thin films. 
However, most lead entering natural waters will precipitate to the sediment bottom as carbonates 
or hydroxides. Migration and speciation of lead in water is influenced by the water flow rate, 
increased flow rate results in increased concentrations of particulate and labile lead and a 
decrease in bound forms. At low stream ‘flow, lead is rapidly removed from the water column by 
sedimentation (Eisler, 1988). 

Lead in sediment is mobilized and released when the pH decreases suddenly or ionic 
composition changes. Methylation of lead occurs in the sediments and is positively correlated to 
increasing temperature, reduced pH, and high microbial activities (Davis, 1994). 

Sorption is a dominant effect on the distribution of lead in soil. Lead readily adsorbs to inorganic 
solids, organic material and hydrous iron and manganese oxides. Because of its affinity for other 
materials, and its solubility characteristics, the mobility of lead in soil is low (EPA, 1985a). Most 
lead is retained in soil and not transported via leaching or runoff to surface water (ATSDR, 
1990a). 

Plants do not readily take up lead. Therefore, its availability to terrestrial life forms also is limited 
(EPA, 1985a). However, excessive amounts of lead can cause growth inhabition, as well as 
reduced photosynthesis, mitosis, and water absorption (Eisler, 1988). Inorganic and organic lead 
compound disperse in the atmosphere as particulate matter. Lead is removed from the 
atmosphere by wet or dry deposition. Photolysis of atmospheric organic lead compounds occurs 
rapidly (EPA, 1985a). The average residence time of atmospheric lead is seven to thirty days 
(ATSDR, 199Oa). 

Lead does not appear to significantly bioaccumulate in most fish (ATSDR, 1990a). Microcosm 
studies indicate that lead is not biomagnified through the food chain (EPA, 1985a). Lead 
concentrations tended to decrease markedly with increasing trophic level in both detritus-based 
and grazing aquatic food chains. However, lead is toxic to all phyla of aquatic biota, though 
effects are modified significantly by various biological and abiotic conditions (Eisler, 1988). 

Lead adversely impacts survival, growth, development, and metabolism of most terrestrial 
species. The organic forms of lead tend to be more toxic to wildlife than the inorganic lead 
compounds, .but the inorganic forms are easily converted into organic lead forms by 
microorganisms (Davis, 1994). 

The NOAEL for birds and mammals is 1.13 mg/kg/day and 8 mg/kg/day, respectively (Sample et 
al., 1996). The LOAEL is 11.3 mg/kg/day for birds and 80 mg/kg/day for mammals (Sample et 
al., 1996). 

Manaanese 

Manganese is a brittle silvery metal that usually occurs as a complex with other metals such as 
iron. Manganese and its compounds are used in the making of steel alloys, dry-cell batteries, 
electrical coils, and other metallic fabrication applications Other uses of manganese include as 
an oxidizing agent and as a food additive (Klaassen et al., 1986; Hawley, 1987). 

Manganese can occur in soil, water, or air. Because it is an element, manganese cannot be 
degraded by environmental processes. However, it may transform from one manganese 
compound to another. While manganese can be transported in dusts or in water, the main 
source of routine manganese exposure is through ingestion of food. Vegetables, the germinal 
portions of grains, fruits, nuts, tea, and some spices are rich in manganese (Klaassen et al., 
1986). 
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In the soil, the concentrations and chemical form in which manganese can occur is affected by 
pH, cation exchange capacity, drainage, and other factors. Lower pH and reducing conditions 
tend to favor solubility and hence, the mobility of manganese. Manganese often occurs at higher 
concentrations in the bottom of stratified lakes as a result of its release from bottom sediments 
as manganous ion under reducing conditions (EPA, 1985a). 

f--y 

The NOAEL for birds and mammals is 977 mg/kg/day and 88 mg/kg/day, respectively (Sample et 
al., 1996). The LOAEL for mammals is 284 mg/kg/day (Sample et al., 1998). 

Mercury 

Mercury is a silvery, heavy liquid with valences of +l and +2. Mercury exists as insoluble 
elemental mercury, organic species, and inorganic species. Solubility depends upon the 
reduction-oxidation potential, and the ‘pH of the environment (EPA, 1985a). Mercury is commonly 
used for amalgams, catalysts, electrical apparatuses, instruments such as thermometers and 
barometers, and neutron absorbers in nuclear power plants (Hawley, 1987). 

Mercury released to the environment will remain there indefinitely. The form that mercury exists 
in (organic or inorganic) may change with time. Chemical speciation is probably the most 
important variable influencing the ecotoxicology of mercury (Eisler, 1987). Inorganic mercury can 
be methylated by microorganisms indigenous to soils, freshwater, and salt water. This process is 
mediated by various microbial populations under both aerobic and anaerobic conditions. Methyl 
mercury is the most hazardous mercury species due to its high stability, its lipid solubility, and its 
possession of ionic properties that create a high ability to penetrate membranes in living 
organisms. Methylmercury in surface waters is rapidly accumulated by aquatic organisms. The 
top-level predator species usually contain the highest concentrations of methyl mercury (Eisler, 
1987). 

Freshwater plants exhibit a wide range of sensitivity to mercury; however, the most sensitive 
aquatic plant is less sensitive than the most sensitive freshwater animal. Fish tend to be more 
resistant to mercury than mollusks and crustaceans. 

,/c-r. 

Mercury released into soils or surface water will exist in the mercuric state (Hg++) and mercurous 
(H’) states as a number of complex ions with varying water solubilities. Mercuric mercury, present 
as complexes and chelates with ligands, is probably the most predominant form of mercury 
present in surface waters (ATSDR, 1989d). 

Volatile forms of mercury present in surface water are expected to evaporate into the air; 
whereas, solid forms of mercury partition to particulates or are transported in the water column, 
depending on their solubility. The two most important transformation processes in the fate of 
mercury in surface waters are biotransformation and bioaccumulation. Photolysis of 
organomercurials also may occur in surface waters (ATSDR, 1989d). 

Mercury released into soils may undergo the same chemical and biological transformations as 
mercury released into surface waters. Mercuric mercury usually forms complexes with chloride 
and hydroxide ions in soils, the specific compounds form are dependent on pH, salt content, and 
composition of the soil solution (ATSDR, 1989d). 

Mercury released into the atmosphere will most likely undergo photolysis. Metallic mercury vapor 
may be oxidized to other forms in the removal of the compound from the atmosphere by 
precipitation. Mercury vapor can be transported long distances before wet and dry deposition 
processes return the element to the earth. The atmosphere is the smallest environmental 
reservoir of mercury (ATSDR, 1989d). 
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,fi. The NOAEL for birds, fish, and mammals is 0.0064 mg/kg/day, 0.008 mg/kg/day, and 0.015 
mg/kg/day, respectively (Sample et al., 1996; ERT, 1997). The LOAEL is 0.064 ,mg/kg/day for 
birds, 0.94 mg/kg/day for fish, and 0.025 mg/kg/day for mammals (Sample et al., 1996; ERT, 
1997). 

Methoxvchlor 

Methoxychlor is used as an insecticide for home and garden applications, livestock, poultry, 
alfalfa, soy beans, forests, shrubs, deciduous fruits and nuts, and vegetables. Methoxychlor may 
potentially be released from the manufacturing, disposing, and handlingof the chemical. 

In the terrestrial environment, methoxychlor will remain primarily in the surface layer of soil. 
Methoxychlor has not been demonstrated to leach into the soil. Biodegradation occurs under 
anaerobic conditions. The major degradation products of methoxychlor include dechlorinated 
methoxychlor, and mono- and dihydroxy-derivatives of methoxyclor and dechlorinated 
methoxychlor. Methoxychlor may undergo chemical hydrolysis in moist soils (Howard, 1991). 

Methoxyclor released into water may be removed or transported by various mechanisms. 
Methoxychlor can adsorb to suspended soils and sediments or it may be taken up and 
bioaccumulated in some aquatic organisms. However, fish tend to rapidly metabolize 
methoxychlor. Photolysis of methoxychlor in water is slow; however, the process is accelerated 
by the presence of photosesitirers (such as humic acid) in natural waters (Howard, 1991). 

Methoxychlor can biodegrade under anaerobic conditions (half-life less than 28 days) or aerobic 
conditions (half-life less than 100 days) in sediments (Howard, 1991). 

Methoxychlor will bioaccumulate in aquatic organisms which do not metabolize methoxychlor at a 
significant rate. Fish generally metabolize methoxychlor rapidly. The bioconcentration factors 
(BCF) for methoxychlor in continuous flow systems have been measured to be 8,300 in fathead 
minnow (Pimephales promelas). 12,000 in mussel, 5,000 to 8,570 in snail (Physa integra) and 
384 to 1,130 in stonefly (Pteronarcys dorsata). BCF values also have been calculated at 138 in 
Sheepsheasd minnow (Cyprinodon variegatus), 1,500 in soft clams (Mya avenaria), 5,200 in 
fungi, and 8,400 in alga. 

In the atmosphere, methoxychlor may exist as either vapor or particulated form. Methoxychlor 
may undergo reactions with photochemically generated hydroxyl radicals (estimated vapor phase 
half-life is 3.7 hours) or be physically removed by settling out or washing precipitation. 

For mammals, the NOAEL is 4 mg/kg/day, while the LOAEL is 8 mg/kg/day (Sample et al., 1996). 
Toxicity reference values are unavailable for birds. 

Nickel 

Nickel is a naturally occurring silvery metal that is found in the earth’s crust. Nickel and its 
compounds are found in all parts of the environment, including plants and animals. Primary 
nickel is recovered from mined ore and nickel matte, and secondary nickel is recovered from 
scrap metal (ATSDR, 1988b). 

Nickel released into water will exist in both soluble and insoluble forms depending on the 
chemical and physical properties of the water. Nickel has not been shown to volatize from the 
water surface. Nickel is significantly bioaccumulated in some, but not all aquatic species 
(ATSDR, 1988b). Nickel adversely influences cell membranes with increasing water hardness 
(Davis, 1994). 
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Nickel is extremely persistent in soil; however, it still has the potential to leach through soil into 
groundwater. The average residence time of nickel in soil is estimated to be 2,400 to,3,500 
years. The sorption of nickel into soils has found to correlate with suspension pH, total iron, and 
surface area. Organic complexing agents in soil tend to restrict the movement and availability of 
nickel in soil by forming organo-nickel complexes. Nickel is not expected to volatize from soils 
(ATSDR, 1988b). Nickel is not essential to plants in some instances it produces toxic effects 
(Davis, 1994). 

.“I 

Nickel released into the atmosphere will exist primarily in aerosol form. Airborne nickel will 
remain in the atmosphere for varying periods of time depending upon factors such as 
concentration, density and particle size, and precipitation. The average residence time of nickel 
in the atmosphere is seven days, with typical residence time ranging from one to twenty-one 
days. The predominant nickel species in air tend to be nickel oxide, nickel sulfate, complex 
oxides of nickel and other metals, and to a lesser extent, metallic nickel, and nickel subsulfide 
(ATSDR, 1998b). 

The NOAELs for birds and mammals are 77.4 mg/kg/day and 40 mg/kg/day, respectively 
(Sample et al., 1996). The LOAELs for birds and mammais are 107 mg/kg/d,ay and 80 
mg/kg/day, respectively (Sample et al., 1996). 

Pentachloroohenol 

Pentachlorophenol is not found naturally in the environment but is a manufactured chemical used 
as a wood preservative for power line poles, railroad ties, cross arms, and fence posts. At one 
time it was a biocide and one of the most heavily used pesticides in the United States (ATSDR, 
1994). Purchase and use of pentachlorophenol is now controlled and restricted to certified 
applicators (ATSDR, 1994). 

Environmental releases of the chemical may result from leaching from wood and spills (Spectrum, 
1999b). If a release occurred, the chemical would generally bind to soil where it would be 
biodegraded by microorganisms or leach into the groundwater, which would depend on the 
acidity of the soil (ATSDR, 1994; Spectrum, 1999b). If released into surface water, will absorb to 
sediment, photodegrade, and slowly be biodegraded by microorganisms (Spectrum, 1999b). 
Pentachlorophenol in tissue levels of fish are .mainly low due to the ability to break down the 
compound (ATSDR, 1994). 

.-., 

. 

The NOAEL and LOAEL for mammals are 0.24 mg/kg/day and 2.4 mg/kg/day, respectively 
(Sample et al., 1996). For birds, the NOAEL and LOAEL are 6.85 mg/kg/day and 68.5 
mg/kg/day, respectively (ERT, 1997). 

Polvchlorinated biohenvls (Aroclor 1254) 

The term polychlorinated biphenyls (PCBs) commonly refers to a variety of mixtures of individual 
biphenyl isomers, each consisting of two joined benzene rings and up to ten chlorine atoms. . 
Mixtures of these isomers are known by their commercial designation of Aroclor. This trade 
name is followed by a four-digit number; the first two numbers indicate the type of isomer mixture 
and the last two numbers indicate the approximate weight percent of chlorine in the mixture 
(ATSDR, 1997). 

PCBs are man-made chemicals that were used widely in transformers, electrical equipment, and 
as lubricants (ATSDR, 1997). PCBs are inert, thermally and chemically stable compounds with 
dielectric properties. Because of their persistence and toxicity in the environment, their 
manufacture was discontinued in the United States in 1977. However, PCB equipment 
manufactured before 1977 is currently still being used in the United States and this use is 
regulated by the Environmental Protection Agency. 

Y-C ,’ -* 
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PCBs are very stable chemically and tend to be persistent in the environment. Persistence and 
bioaccumulation in living organisms also occurs due to the high lipophilicity of these compounds 
(ATSDR, 1997). 

PCBs released into water adsorb to sediments and other organic matter. Typically PCB 
concentrations are greater in the sediment and suspended material than in the water column. 
Substantial quantities of PCBs in aquatic sediments can act as an environmental reservoir from 
which PCBs may be released slowly over a long period of time (ATSDR, 1989f). For PCBs that 
exist in the dissolved state in water, volatilization becomes the primary fate process. Therefore, 
the volatilization process is the major removal mechanisms of PCBs from water sources. 
However, the rate of volatilization is dependent upon PCB adsorption to sediment (ATSDR, 
1997). PCBs have the capability to bioaccumulate and biomagnify (ATSDR, 1997). 

PCBs are expected to be highly immobile in the soil due to rapid and strong sorption. 
Accumulation of PCBs in terrestrial vegetation can occur by uptake from soil through the root and 
by deposition of atmospheric particulates on aerial plant surfaces. However, the transfer of 
vapor-phase PCBS from air to aerial plant parts may be the main source of vegetation 
contamination (ATSDR, 1997). 

Adverse effects of PCBs on terrestrial wildlife include increased mortality, reproductive effects, 
and behavioral effects. Behavioral effects include increased activity, decreased avoidance 
response, and decreased nesting (ATSDR, 1997). 

Degradation of PCBs in the environment is dependent upon the degree of chlorination. 
Generally, the more chlorinated the PCB molecule, the more persistent it will be in the 
environment. Factors which determine biodegradability include the amount of chlorination, 
concentration, type of microbial population, available nutrients, and the temperature (ATSDR, 
1997). 

In the atmosphere, PCBs exist almost entirely in the vapor phase, and therefore they are readily 
dispersed. The tendency of PCBs to adsorb to airborne particulates will increase as the degree 
of chlorination increases. The dominant degradation process in the atmosphere is dependent 
upon the vapor phase reaction of PCBs with hydroxyl radicals. PCBs are physically removed 
from the atmosphere through wet and dry deposition (ATSDR, 1997). 

The NOAEL for birds and mammals is 0.18 mg/kg/day and 0.068 mg/kg/day, respectively 
(Sample et al., 1996). The LOAEL is 10.7 mg/kg/day for birds and 0.68 mg/kg/day for mammals 
(Sample et al., 1996). 

Polvcvclic aromatic hvdrocarbons: acenaohthvlene. acenaohthene, anthracene, 
benzo(a)anthracene, benzo(b)fluoranthene, benzo(k)fluoranthene. benzo(a.h,i)pervlene, 
benzo(a)ovrene. carbzole, chrvsene. fluoranthene. fluorene, indeno(l,2,Bcd)pvrene, 
naphthalene. phenanthrene, pvrene 

The PAHs are a diverse group of compounds consisting of two or more substituted and 
unsubstituted polycyclic aromatic rings formed by the incomplete combustion of carbonaceous 
materials (ATSDR, 1990b). 

PAHs are ubiquitous in the modern environment and commonly are constituents of coal tar, soot, 
vehicular exhausts, cigarette smoke, certain petroleum products, road tar, mineral oils, creosote 
and many cooked foods. PAHs also are released to the environment through natural sources 
such as volcano and forest fire emissions. However, most of the emissions result from 
anthropogenic sources, largely wood burning for homes. Vehicular emissions are another 
primary source of PAHs. Hazardous waste sites can be a concentrated source on a local scale. 
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Examples of such sites include former manufactured gas sites (i.e., sources of coal tar) and 
abandoned wood treatment plants (i.e., sources of creosote) (ATSDR, 1990b) . 

In the air, PAHs are found sorbed to particulates and as gases. Particle-bound PAHs can be 
transported long distances and are removed from the atmosphere by precipitation and dry 
deposition (ATSDR, 1990b). 

PAHs are transferred from surface water by volatilization and sorption to settling particles. The 
compounds are transformed in surface water by photooxidation, chemical oxidation and microbial 
metabolism (ATSDR, 1990b). 

In soil and sediments, microbial metabolism is the major process for degradation of PAHs 
(ATSDR, 1990b). Although PAHs accumulate in terrestrial and aquatic plants, many organisms 
are able to metabolize and eliminate these compounds. Vertebrates can readily metabolize 
PAHs; whereas, lower forms (insects and worms) cannot metabolize PAHs as quickly. Food 
chain uptake does not appear to be a major exposure source to PAHs for aquatic animals 
(ATSDR, 1990b). 

Depending on the type of PAH, the NOAEL and LOAEL values differed. See Table 7-i for the 
specific values. 

Selenium 

Selenium is essential in amounts from trace to part-per-billion concentrations for humans and 
certain plants and animals, but toxic at some concentrations present in the environment. 
Selenium is widely distributed in nature, being especially abundant with sulfide minerals of 
various metals, such as iron, lead, and,copper. The major source of environmental selenium is 
the weathering of natural rock. Authorities agree that selenium may favorably or adversely affect 
growth, survival, and reproduction of algae and higher plants, bacteria and yeasts, crustaceans, 
mollusk, insects, fish, birds, and mammals (ATSDR, 1989e). 

..-. 

There is a general agreement among authorities on four points concerning selenium: First, that 
selenium chemistry is complex, and that additional research is warranted on chemical and 
biochemical transformations among valence states, allotropic forms, and isomers of selenium. 
Second, that selenium metabolism and degradation is significantly modified by interaction with 
heavy metals, agricultural chemicals, microorganisms, and a variety of physicochemical factors. 
Third, that anthropogenic activities (including fossil fuel combustion and metal smelting) and 
naturally seleniferous areas pose the greatest: hazards to fish and wildlife. And fourth, that 
selenium deficiency is not as well documented as selenium poisoning, but may be equally 
significant (ATSDR, 1989e). 

Elemental selenium is insoluble and largely unavailable to the biosphere, although it is still 
capable of satisfying metabolic nutritional requirements. In areas of acid or neutral soils, the 
amount of biologically available selenium should steadily decline. The decline may be 
accelerated by active agricultural or industrial practices. In dry areas with alkaline soils and 
oxidizing conditions, elemental selenium and selenides in rocks and volcanic soils may oxidize 
sufficiently to maintain the availability of biologically active selenium. Concentrations of selenium 
in water are a function of selenium levels in the drainage system and of water pH. Selenium 
volatilizes from soils at rates that are modified by temperature, moisture, time, season of year, 
concentrations of water-soluble selenium, and microbiological activity (ATSDR, 1989e). 

Selenium was used in the early 1900s as a pesticide to control plant pests, and is still used 
sparingly to control pests of greenhouse chrysanthemums and carnations. It has been used to 
control cotton pests, mites and spiders that attack citrus, and mites that damage apples. 
Although no insect-resistant strains have developed, the use of selenium pesticides has been 
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discontinued, owing to their stability in soils and resultant contamination of food crops, their high 
price, and their proven toxicity to mammals and birds. Selenium is used extensively in the 
manufacture and production of glass, pigments, rubber, metal alloys, textiles, petroleum, medical 
therapeutic agents, and photographic emulsions (ATSDR, 1989e). 

Air and surface waters generally contain nonhazardous concentrations of selenium. Significant 
increases of selenium in specific areas are attributed exclusively to industrial sources, and to 
leaching of groundwater from seleniferous soils (ATSDR, 1989e). 

The NOAEL for birds and mammals is 0.4 mg/kg/day and 0.2 mg/kg/day, respectively (Sample et 
al., 1996). The LOAEL is 0.8 mg/kg/day for birds and 0.33 mg/kg/day for mammals (Sample et 
al., 1996). 

Thallium 

Thallium is crystalline form blue-white metal. Thallium metal forms a brownish-black oxide upon 
exposure to air. Thallium is highly reactive, readily soluble in acids and forms monovalent 
thallous and trivalent thallic salts, the latter being less stable (Friberg, 1986). 

Thallium is found in the U.S.A. and Brazil in the minerals lorandite and crookesite. However, it is 
usually recovered from flue-dust residues in zinc and lead smelters and as a by-product of 
cadmium production. Thallous sulfate was used on a large scale as a rodenticide, but this has 
been replaced in some countries. Thallium is also used in photoelectric cells, lamps, in 
electronics, and in semiconductors and scintillation counters (Friberg, 1986). 

Thallium is widely but sparingly distributed over the earth, mainly in rock formations and soils 
containing potassium feldspars and micas. Thallium is also found in potash, lead and zinc ores; 
and in fossil fuels. The most important sources of thallium exposure in the general population are 
air emissions from coal-burning power plants, and copper, lead, and zinc smelters (Friberg, 
1986). 

Thallium is one of the more toxic metals and can cause neural, hepatic, and renal injury. It may 
also cause deafness and loss of vision. Thallium is not a normal constituent of animal tissues. It 
is absorbed through the skin and gastrointestinal tract (Klaassen et al., 1986). 

for mammals, the NOAEL and LOAEL are 0.0074 mg/kg/day and 0.074 mg/kg/day, respectively 
(Sample et al., 1996). The NOAEL and LOAEL for birds are 0:47 mgkglday and 4.7 mg/kg/day, 
respectively (Hudson et al., 1984). 

Toluene 

Toluene is a colorless liquid at standard temperature and pressure. It is primarily used as a 
component in gasoline but is also used in the synthesis of benzene, methane foams and other 
organic chemicals (ATSDR, 1989f). 

Toluene can be present in the air, water, and soil. The low vapor pressure indicates that 
volatilization is the most probable route of transport among medium. 

Photooxidation is the primary fate mechanism for atmospheric toluene. In the atmosphere, it is 
readily degraded by reacting with hydroxyl radicals resulting in benzaldehyde and cresols. 
Benzaldehyde is the principal organic product of this atmospheric conversion (ATSDR, 1989F). 
These rings undergo cleavage to form simple hydrocarbons. Toluene is also oxidized by reacting 
with nitrogen dioxide, oxygen, and ozone (ATSDR, 1989f). 
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Volatilization is a primary means of transport from surface water (ATSDR, 1989f). This 
volatilization from water depends on the turbulence of the water. Toluene in static water has a 
half-life of one to six days. In turbulent water, the half-life is reduced to five to six hours. In the 
aquatic environment, toluene can also be oxidized by a reaction similar to that of atmospheric 
toluene. However, the rate of the reaction is much slower. Degradation of toluene that is not 
volatilized is primarily through microbial action (ATSDR, 1989f). 

The partition coefficients in conjunction with water solubility indicate that toluene would tend to 
leach into groundwater (ATSDR, 1989f). * 

The primary route of transport from surface soil is volatilization. The rate of evaporation from soil 
depends on environmental setting characteristics such as temperature, humidity, and soil type. In 
general, more than 90 percent of toluene present in soil vaporizes within the first 24 hours. 
Toluene that has not evaporated from soil is rapidly biodegraded by various bacterial species 
(ATSDR, 1989f). 

Toluene has a low to moderate tendency to bioaccumulate in lipophilic tissues (ATSDR, 1989f). 
Consequently, bioaccumulation is most likely not a significant environmental fate process (EPA, 
1985a). 

The NOAEL and LOAEL for mammals are 26 mg/kg/day and 260 mg/kg/day, respectively (Sample 
et al., 1996). 

Vanadium 

,Y---. 

Vanadium is a bright, white, soft ductile metal. Vanadium is found in the following ores: 
patronite, roscoelite, carnotite, and vanadinite (Hawley, 1987). It can also be found in foods, such 
as milk, seafood, cereals, and vegetables (Klaassen et al., 1986). Vanadium is used as the 

,x---N 

target material for x-rays, in the manufacture of alloy steels, and as a catalyst for sulfuric acid and 
synthetic rubber (Hawley, 1987). 

Vanadium released into surface water can be transported depending on the chemical species 
present and by environmental factors determining its solubility and binding to organic materials. 
Vanadium released into the atmosphere is transported as fumes and particulates (Hawley, 1987). 

The NOAEL for birds and mammals is ii .4 mg/kg/day and 0.21 mg/kg/day, respectively (Sample 
et al., 1996). The LOAEL is 114 mg/kg/day for birds and 2.1 mg/kg/day for mammals (Sample et 
al., 1996). 

Xvlene 

Xylene, is used in petroleum distillation, coal tar distillation, and used extensively in the organic 
chemical industry. The chemical is relatively volatile, with a characteristic sweet odor. Xylene is 
found in the environment in ortho, meta, and para forms. 

The compound enters the environment from fugitive emissions and exhaust from gasoline along with 
industrial sources such as petroleum refining and use as solvents. If a spill occurs on land, 
volatilization and leaching into the ground will happen. However, degradation may occur as the 
compound passes through the soil. This degradation depends on the following factors: residence 
time in the soil, nature of the soil, and ‘if microbial populations are present. In aquatic environments, 
volatilization is the primary means of removal although some adsorption to sediments may take 
place (Spectrum, 1999e). 

Bacteria are known to aggressively metabolize xylene. The 96 hour LC50 for shrimp (Crangon 
franckorum) was 1.3 ppm (Verschueren, 1983). A 96 hour LC50 of 13.5 mg/l was observed for 

z---x 
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rainbow trout (Verschueren, 1983). A bioconcentration factor of 23.6 was observed in the eel 
(Anguilla japonica). Humans has been observed to exhibit symptoms of illness after inhalation of 
xylene at 1000 ppm (Verschueren, 1983). 

Toxicity reference values are unavailable for birds and mammals. 

& 

Zinc is bluish-white metal that dissolves readily in strong acids. Zinc compounds .are found 
naturally in air, soil, and water, and are present in all foods. However, zinc is not found in nature 
in the free state. Zinc is commonly mined by underground and open pit mining. It is commonly 
used as a protective coating for other metals. Zinc also is used in alloys such as bronze and 
brass, for electrical apparatus in many common goods, and in organic chemical extractions and 
reductions. Zinc chloride is used by the military to create smoke bombs. In pharmaceuticals, 
salts of zinc are used as solubilizing agents in many drugs. In addition, zinc is used with copper 
to make U.S. pennies (ATSDR, 1989c). 

Zinc released into surface water does not volatize, but primarily settles into the bottom sediments. 
Zinc can be present in water as either suspended or dissolved compounds. Dissolved zinc may 
occur as the free (hydrated) zinc ion or as dissolved complexes and compounds with varying 
degrees of stability. Suspended (undissolved) zinc may be dissolved following minor changes in 
the water chemistry or may be sorbed to suspended matter. The sorption of zinc is affected by 
the nature of the zinc, the concentrations of the zinc, the pH, and the salinity of the water. Zinc 
tends to be more absorbed at higher pH concentration (>7). Desorption of zinc from sediments 
occurs as salinity increases (ATSDR, 1989c). 

Sorption of zinc is the dominant fate of zinc in the aquatic environment. Zinc partitions to 
sediments or suspended solids in surface water via sorption onto hydrous iron and manganese 
oxides, clay minerals, and organic matter. Transport of zinc in the aquatic environment is 
dependent upon the composition of suspended and bed sediments. Dissolved and particulate 
iron and manganese concentrations, pH, salinity, concentrations of complexing ligands, and the 
concentration of zinc affect the transport of zinc (Eisler, 1993). In freshwater, zinc is the most 
soluble at low pH and low alkalinity concentrations. In natural waters, two reactions can occur: 
the competition for complexation sites between metal ions, and the competition between different 
ligands for the same metal ion (ATSDR, 1989c). 

Zinc is actively accumulated in aquatic systems. However, biota appear to represent a minor sink 
for zinc compared with the sediments (ATSDR, 1989c). Zinc bioavailability and toxicity to aquatic 
organisms are highest under conditions of low pH, low alkalinity, low dissolved oxygen, and 
elevated temperatures. Soluble species of zinc are the most bioavailable and most toxic (Eisler, 
1993). 

Zinc released onto soil is likelyto be strongly absorbed. The mobility of zinc in soil is dependent 
upon the solubility of the speciated forms of the compound and on the soil properties (sorption 
potential, pH, and salinity; anaerobic). Little land-disposed zinc is in a soluble form; therefore, 
mobility is limited by a slow dissolution. Consequently, zinc is not likely to migrate into 
groundwater (ATSDR, 1989c). 

Zinc released to the air is commonly found as a stable species such as zinc oxide. Chemical 
interaction of zinc compounds in the atmosphere may result in a change in the speciation of the 
compound. Atmospheric interactions are greatest for particles with smaller diameters. Zinc 
concentrations in the environment are relatively low. Volatilization may not be an important 
process for zinc (ATSDR, 1989c). 
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The NOAEL for birds and mammals is 14.5 mg/kg/day and 160 mg/kg/day, respectively (Sample 
et al., 1996). The LOAEL is 131 mg/kg/day for birds a.nd 320 mg/kg/day for manimals (Sample et 
al., 1996). 
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EXAMPLE CALCULATION OF HAZARD QUOTIENTS 
GREEN HERON 

BASED ON THE MAXIMUM CONCENTRATION OF 4,4’-DDT IN SAMPLES COLLECTED IN 1999 
AND 1999 

(See Section 7.4.2.1 of text for definitions of the terms in the following two equations). 

The predicted dose (PD) for all representative receptors = 
I(Gediment FI * SA * F) + (Cwater * W * FI) + (Crood * F l FA * FI)j/WR 

Concentrations of organic compounds in food items of the green heron prey were derived from 
sediment data using the following equation: TBP = BSAF(CJfO,)fI. 

BSAF for 4,4’-DDT = 1.67 (from Appendix F, Table F-2) 
C, = 0.066 mg/kg (see Section 7.4.2.1) 
f 0c = 1.61 percent = 0.0161 (see Section 7.4.2.1) 
fI for mummichogs (assumed food of the heron) = 3.5 percent = 0.035 (see Section 7.4.2.1) 

Using the above values, TBP = 1.67 l (0.066/0.0161) l 0.011 = 0.2396 mg/kg. Thus, the predicted 
tissue concentration of 4,4’-DDT in food items of the heron (Cr,,) = 0.2396 mg/kg. Since the 
incidental ingestion of sediment by herons is negligible (Table 7-2 of text), then CsedimeM = 0. Herons 
could incidentally ingest water when consuming fish (see Section 7.4.2.2 of text), so the predicted 
dose = (C,,, * W * FI) + (Cfood * F * FA * FI)]/WR. . 

4,4’-DDT was not detected in surface water. Thus, Cwater = 0. 
a Cf& = 0.2396 mg/kg (derivation shown above) 

F = 0.04 kg/day 
FA = 100 percent = 1 .O 
FI = 100 percent = 1 .O 
WR = 0.212 kg 

Using the above values, PD = (0.2396 trig/kg * 0.04 kg/day * 1 .O * 1 .O) / 0.212 kg = 0.0452 mg/kg/day. 
The avian NOAEL for 4,4’-DDT is 0.0028 mg/kg/day. 
Thus, the HQ (based on the NOAEL) = 0.0452 mg/kg/day + 0.0028 mg/kg/day = 16.1. 

App F example talc 06/30/00 



Green Heron 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Sediment Ingestion Rate 

FOOD CHAIN MODELING CALCULATION 
GREEN HERON - MAXIMUM CONCENTRATION 

BASED ON SAMPLES COLLECTED IN 1998-1999 
SITE 12 -JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 1 OF 2 

0.212 kg 
0.04 kg/day % fish 1 

0.008 L/day 
0 kg/day 

. 

bum Concentrations 
I ,--A!----* ‘“‘-ter Mummichog 

Concentrationa 
Dose NOAEL LOAEL NOAEL LOAEL . . . 

(mn/kn\ 
(mg/kg/day) (mg/kg/day) (mg/kg/day) HQ. HQ 

Maxim 
3ealmenr vva 

Concentration Concentratron t 
COPC (mg/kg) (mg/L) ,... g ..=, I I , I I I 
Semivolatiles (mg/kg) 
Acenaphthene 0.12 0 0.076 1.43E-02 1 10 I 100 .I 1.43E-03 1 1.43E-04 
Benzo(a)anthracene 0.018 0 0.011 2.14E-03 - -- 1 10 

lo 
t 100 __ 1 2.14E-04 1 2.14E-05 

Benzoopyrene 0.038 0 0.024 4.52E i-03 100 4.52E-04 4.52E-05 I 1 
Benzo(b)fluoranthene i 0.12 I 0 ! 0.076 1 1.43E-02 IO 100 1.43E-03 1.4: jE-04 
Benzolk\fll rnmnthnnn 0.018 I 0 I 0.011 I 2.14E-03 I 10 I 100 I 2.14E-04 I 2.14E-05 =I \..,..--. - . . . ..- *.- I -.-. - 

I I I --- ~ -- I I 

~th\rlhnu\rl\nhthal~tn 1 n AA I nn1n I n wi7 I 1 AIF-n1 I 11 I 11 1 1 .RAE-0; I 1 XAF-03 I Bis(2-t. $8 ‘J” ‘“0xJl,p 1st Ib..U.” , V. I I I V.” .” I .r.“W. ..-.- “. . . . I ..- .- -. ..- .- -- 
Chrvsnna I O.OAA I 0 I 0.028 1 5.23E-03 1 10 I 100 1 5.23E-04 i 5.23E-05 i -... --,.., 

FII wvsanthnna 
I -.- . . I I 

-.--- -.--- -- 

I n no3 I n I n nf;n I 1 fmF-iJ3 I in I if-H-I 1 i .OQE-03 I l .OQF-OA I I IU”I~I r&1 I”, I” “.““h V.-v- ..--- “- .-- ..--- -- ._--- -. 
Indeno( 1,2,3-cd)pyrene 0.026 0 0.016 3.09E-03 ;o 100 3.09E-04 3.09E-05 
Pentachlorophenol 0.18 0 0.391 7.38E-02 0 0 NA NA 
Pyrene 0.089 0 0.056 l.O6E-02 10 100 l.O6E-03 l.O6E-04 
Pesticides/PCBs (mg/kg) _ --..- 
4,4’-DDT 0.066 0 0.240 .4.52E-02 0.0028 0.028 1.61E+Ol 1.61E+OO 
Alpha-chlordane 0.012 0 0.124 2.35E-02 2.14 10.7 i.iOE-02 2.19E-03 
Gamma-chlordane 0.014 0. 0.068 1,27E-02 2.14 10.7 5.96E-03 1 .I 9E-03 
Methoxychlor 0.68 0 2.661 5.02E-01 0 0 NA NA 
lnoraanics (mg/kg) 

ilrm I !i370n I 17.9 I 53700.000 9.94E+03 109.7 I 1097 9.06E+Olj9.06E+OO 
I 1.28E+OO 0 I 0 NA 1 NA 

Alumir.,... I --. -- I .-.- --. --.- 
Antimony I 6.8 I 0 I 6.800 



Green Heron 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Sediment Ingestion Rate 

FOOD CHAIN MODELING CALCULATION 
GREEN HERON - MAXIMUM CONCENTRATION 

BASED ON SAMPLES COLLECTED IN 1998-1999 
SITE 12 - JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 2 OF 2 

0.212 kg 
0.04 kg/day 

0.008 L/day 
0 kg/day 

% fish 1 

Maximum Concentrations 
1 Sediment 1 Water 1 Mummic :hog 

I 
Concentration Concentration Concentrationa 

I I 

Dose NOAEL LOAEL NC 

Imnlkn\ In-In/l \ Imnlkn\ (mg/kg/day) (mg/kg/day) (mg/kg/day)’ HQ 1 HQ 1 
)AEL 

Barium I 62.9 I 0.253 I 62.900 1 1.19E+Ol. 1 20.8 Bervllium 2 0 2-c-- - --- - . 

Cadmium 0.84 ‘0 
-. 
0.1 

Chromium (total) 75 0.032 75.000 1.42E+Ol, 1 
Cobalt 10.3 0 10.300 1.94E+OO 1 
Copper 113 0 113.000 2.13E+Ol 47 
Iron 43100 7.89 43100.000 8.13E 
I nnrl ano n one m-m QC 

I \‘t y L) I \,,,yrnyj I I 
I 0.009 18.500 1 3.49E+OO 1 2.46 7.38 1.42E+OO 4.73E-01 

41.7 5.71 E-01 2.85E-01 
JUW 1 3.77t-01 1 0 0 NA NA 
340 I 1.58E-01 1 1.45 20 1.09E-01 7.92E-03 

42E+Ol 2.83E+OO 
_ .-._.r, ..94E-01 cnn 

LFicL” 

Manaanese 
I L”U 

I 210 t 

I= 
I 1060 I 0 I 

I , ..54E-01 3.46E-01 
,-:+03 I -. -- inn .-- I 

I 
I nnn 18 13E+Ol 8.13E+OO 

L”U.““” 1 A3E 
I 

:+01 I 1.13 I ;;:i Ii:& 
9770 

- - _)E+Ol 3.39E+OO 
210.000 f 3.96E+Ol f 977 4.06Ea02 4.06E-03 

Z-UC I 0.0064 0.064 l.O3E+Ol 1.03E+OO 
1060.000 f 2.00E+02 I 77.4 107 2.58E+OO 1.87E+OO 

I”., “” , L.“LLT”” , 0.4 0.8 5.05E+OO 2.52E+OO 
0.360 I 6.79E-02 I 0.47 A.7 1 AfiF-01 1 &E-()2 

‘LTV” , *.85E-01 
;E+OO I 2.84E-01 

I I I I -------- I 

C~i~iium ! 10.7 1 0.618 1 in 7nn I onmz.nn I “CzIFil I 

t- Thallium I 0.36 I 0 I I -.. -- -- -- ‘. . . . . . .-- -. . . 
Vanadium 112 0.034 112.000 2.11 E+Ol 11.4 114 1.85’=~-““1 ’ 
Zinc 197 0 197.000 3.72E+Ol 14.5 131 2.56 

a = Calculated using Theoretical Bioaccumulation Potential equation (organic compounds). . 
NA = NOAEULOAEL not available. 

A.-.#-..-... -.--,-- 



FOOD CHAIN MODELING CALCULATION 
GREEN HERON - AVERAGE CONCENTRATION 

BASED ON SAMPLES COLLECTED IN 1998 - 1999 
SITE 12 - JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 1 OF 2 

Green Heron 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Sediment Ingestion Rate 

0.212 kg 
0.04 kg/day % fish 1 

0.008 L/day 
0 kg/day 

Mean Concentrations I 
Sediment Water Mummichog 

Concentration Concentration CO 
Dose NOAEL 1 LOAEL NOAEL LOAEL --. .-~ 

ncentration” 
imnlkn\ 1 (mg/kg/day) 1 (mg/kg/day) 1 (mg/kg/day) 1 HQ I HG 

ICOPC I (mg/kg) 1 (mg/L) I \I I yjr RY, I I I I I I 

Semivolatiles a . 
Acenaphthene I U.UI I I u I “.“-tJ 
Benzo(a)anthracene n nn7 n I A nm 

Benzo(a)pyrene I- U.Ul3 I U I V.““” 

Benzo(b)fluoranthene n n.40 n I nn+i 

Benzo(k)fluoranthene u.uu/ U I U.VV~ 
Bis(2-ethylhexyl)phthalate 0.337 n nn’3 n 71-a 

Chrysene 0.009 U u.vuo 

Fluoranthene 0.017 0 0.011 
Indeno(l,2,3cd)pyrene 0.008 0 0.005 
Pentachlorophenol n nnc n t 7no 

Pyrene 
Pesticide 
4,4’-DDT U.UUY 

ii 
V.“” I “.““L “.a “.““k” “.“C” 1 L*“VLT”” L.““L “I 

Alpha-chlordane 0.003 0.033 6.20E-03 2.14 10.7 1 2.90E-03 5.80E-04 

Gamma-chlordane 0.003 0 0.016 2.99E-“Q 4n7 
-vv , 7 jA L. 17 I IV.1 ’ ’ AnC-nQ 2.79E-04 1 I.-VI--“V 

Methoxychlor 0.063 0 0.246 4.64E. v- , .n3 I n I 
I 

A ” 1 NA - , ,.I. , NA 
Inoraanic ’ ” .’ 

hIA 1 hlA 1 

WPCBs (mg/kg) 
I n nnn I n I n nw l C; Rr;p-nq l n nng,o I n ncm I9 nccdhnl 7 nap-ni I 

Aluminum 1 Y0Lt3.000 1 C.“JL I .“YL- I “V 
Antimony I 2.197 1 0 NA I 

:s (mqKg) 
I nonclo~o I 0 car) 1 9843.888 1 1.86E+03 1 109.7 I 1097 1 

I 2.197 I 4.15E-01 1 0 I 0 I NA I 

‘. 

\ 'i ‘I 

I .; ,i’ 
i 

i 



FOOD CHAIN MODELING CALCULATION 
GREEN HERON - AVERAGE CONCENTRATION 

BASED ON SAMPLES COLLECTED IN 1998 - 1999 
SITE 12 - JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 2 OF 2 
Green Heron 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Sediment Ingestion Rate 

0.212 kg 
0.04 kg/day 

0.008 L./day 
0 kg/day 

Mean Concentrations 
SaulI I El I1 

Concentration 
COPC (mg/kg) 
Arsenic 4.649 
Barium 12.094 
Bervllium 0.405 

% fish 1 

vvatei 

Concentr-” I, 

-3% ~ 

(mg/kg/day) (mg/kg/day) HQ 

0:123 I 12.094 1 2.29E+OO 20.8 41.7 1 1 .lOE-01 5.48E-02 
0 0.405 1 7.65E-02 0 0 1 NA NA 

ICadmium 
._ . 

I 0.233 I 0 I 0.233 t 4.39E-02 1 1.45 I I 20 I 1 3.03E-02 1 2.20E-03 . _. . 1 
Chromium (total) 16.256 0.017 16.256 3.07E+OO 

I 
1 5 3.07E+OO 6.14E-01 

Cobalt 2.196 0 2.196 4.14E-01 1 10 4.14E-01 4.14E-02 
Copper 9.713 0 9.713 1.83E+OO 47 61.7 3.90E-02 2.97E-02 
Iron 11211.667 1.683 11211.667 2.12E+03 100 1000 2.12E+Ol 2.12E+OO 
Lead 22.567 0 22.567 4.26E+OO 1.13 11.3 3.77E+OO 3.77E-01 
Manaanese 49.689 0.139 49.689 9.38E+OO 977 9770 1 9.60603 9.60~~04 

/Mercury 
INickel 

1 1.33E-02 
I 63.100 I 0 I 63.100 I l.l9E+Oi 

0.064 I2.07E+OOf 2.0 

Selenium 
Thallium 
Vanadium 
Zinc 

1.158 
0.715 

23.113 
30.633 

2.19E-01 
1.35E-01 
4.36E+OO 
5.78E+OO 

m 

107 1.54E-01 1 .l 1 E-01 
0.8 5.47E-01 2.73E-01 

0.47 4.7 2.87E-01 2.87E-02 
11.4 114 3.83E-01 3.83E-02 

I 14.5 1 131 1 3.99E-01 1 4.41 E-02 1 

a = Calculated using Theoretical Bioaccumulation Potential equation (organic compounds). 
NA = NOAEULOAEL not available. 



FOOD CHAIN MODELING CALCULATION 
GREEN HERON - MEAN CONCENTRATION 

FILTERED WATER 
SITE 12 - JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Green Heron 
(Conservative Inputs) 
Body Weight 0.212 kg 
Food Ingestion Rate 0.04 kg/day % fish 1 

Water Ingestion Rate 0.008 L/day 
Sediment Ingestion Rate 0 kg/day 

Mean Concentrations 
Sediment Filtered Water Fish Dose NOAEL LOAEL NOAEL LOAEL HQ 

Concentration Concentration Concentration 
COPC (mg/kg) (mg/L) (mg/kg) 
lnorganics (mglkg) 
Barium 12.094 0.123 0.490 9.71 E-02 20.8 41.7 4.67E-03 2.33E-03 
Manganese 49.689 0.132 49.334 9.31 E+OO 977 9770 9.53E-03 9.53E-04 
Thallium 0.715 0.008 0.939 1.78E-01 0.47 4.7 3.78E-01 3.78E-02 
Vanadium 23.111 0.015 ~0.000 5.79E-04 11.4 114 5.08E-05 5.08E-06 



Green Heron 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Sediment Ingestion Rate 

FOOD CHAIN MODELING CALCULATION 
GREEN HERON - AVERAGE CONCENTRATION 

BASED ON SAMPLES COLLECTED IN 1995 
SITE 12 - JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 1 OF 2 

0.212 kg 
0.04 kg/day % fish 1 

0.008 L/day 
0 kg/day 

Dose 1 NCAEL 1 LCAEL INCAELR+CAELIlu, 
(mg/kg/day) (mg/kg/day) (mglkglday) 

Semivolatile Oraanic Cc Bmpounds 
? 5.195 I 11.293 i 2.13E+OO I 1.1 I 11 1 1.94E+OO I 1.94E-01 i Bis(2-Ethylhexyl)phthalatt 

Di-n-octyl phthalate 
Diethyl Phthalate 
Pesticides/PCBs 
4,4’-DDE 
4,4’-DDT 
Aroclor-1254 
Dieldrin 
Endrin 

Ialpha-BHC 
lnorga 
Alumin-. . . .-- .-.--- 
Antimony 6.350 6.350 1.20E+OO 0 0 NA NA 
Arsenic 45.150 45.150 8.52E+OO 2.46 7.38 3.46E+OO 1 .15E+OO 
Barium 70.000 70.000 1.32E+Ol 20.8 41.7 6.35E-01 3.17E-01 

6.13E-01 1.45 20 4.23E-01 3.07 

_. _ _ ..-_- I ----- -- I 
0.605 1.315 1 2.48E-01 1.1 11 2.26E-01 2.26E-02 
0.515 1.118 1 2.11E-01 0 0 NA NA 

0.308 5.156 9.73E-01 0.0028 0.028 3.47E+02 3.47E+Ol 
0.038 0.138 2.60E-02 0.0028 0.028 9.30E+OO 9.30E-01 
12.016 48.323 9.12E+OO -. _- 0.18 _. .- 

0.077 I 
1.8 .- 5.07E+Oi -.-. -. -. 5.07E+OO -.-. 

0.006 0.024 4.581 E-03 1 0.77 I 5.94E-02 1 5.94 IE-03 
n fm3 7.354 4.44&01 I 0.01 I 0.1 i 4.44E+Ol i 4.44E+OO 

I -.--- I -.-- . I 

.- -. 

9182603 
-.-. 

I I 

.-.-. .-. _- 

-. .- I 0.013 I 0.052 1 1 0.56. I 2.25 1 ;-.75E-02 1 4.36E-03 
nits 
urn i 10640.000 i 10640.000 1 2.01 E+03 1 109.7 I 1097 I 1.83E+Ol I 1.83E+OO 1 

_-...- 
Cadmium 3.250 3.250 
Chromium 78.400 78.400 
Cobalt 15.450 15.450 
Copper 328.500 328.500 

. ._ 
1 
1 =I 

---‘E-02 
2.96E+OO 
7.95$-01 

E+OO 
-_--- - - 

t 6.20E+Ol I 47 
I -.---.-- -.-- 

I 6i7 i 1.32E+OO i 1.00 



FOOD CHAIN MODELING CALCULATION 
GREEN HERON - AVERAGE CONCENTRATION 

BASED ON SAMPLES COLLECTED IN 1995 
SITE 12 - JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE2OF2 

Green Heron 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Sediment Ingestion Rate 

Mean Cnneentratians 

0.212 kg 
0.04 kg/day ’ 

0.008 L/day 
0 kg/day 

% fish 1 

. ..--.. --..--.--.--.---- 

COPC 
Iron 
Lead 
Manganese 
Nickel 
Selenium 
Silver 
Vanadium 

Sediment Mummichog 
Concentration Concentration’ 

Dose NOAEL LOAEL 

@w/kg) (mg/kg) 
(mg/kg/day) (mg/kg/day) (mg/kg/day) NoAEL HQ LoAEL HQ 

214500.000 214500.000 4.05E+04 100 1000 4.05E+02 4.05E+Ol 
1759.500 1759.500 3.32E+02 1.13 11.3 2.94E+02 2.94E+Ol 
888.500 888.500 1.68E+02 977 9770 1.72E-01 1.72E-02 
64.150 64.150 1.21 E+Ol 77.4 107 1.56E-01 l.l3E-01 
1.030 1.030 1.94E-01 0.4 0.8 4.86E-01 2.43E-01 
1.150 1.150 2.17E-01 0 0 NA NA 

36.250 36.250 6.84E+OO 11.4 114 6.00E-01 6.00E-02 
1135.500 1135.500 2.14E+02 14.5 131 1.48E+Ol 1.64E+OO 

a 
NA 

= Calculated using Theoretical Bioaccumulation Potential Equation (organic compounds). 
= NOAEULOAEL not available. 



FOOD CHAIN MODELING CALCULATION 
GREEN HERON - MAXIMUM CONCENTRATION 

FILITERED SURFACE WATER 
SITE 12 -JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Green Heron 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Sediment Ingestion Rate 

0.212 kg 
0.04 kg/day 

0.008 L/day 
0 kg/day 

% fish 1 

Maximum Concentrations 
Sediment Filtered Water Fish 

Concentration Concentration Concentration 
Dose NOAEL LOAEL 

COPC (mg/kg) (mg/L) (mg/kg) tmdkg/day) b-w/kg/day) tmg/Wdw) 
Ny;L LOAEL HQ 

lnorganics (mgkg) 
Barium 62.900 0.253 1.012 2.OOE-01 20.8 4x7 9.64E-03 4.81 E-03 
Manganese 210.000 0.211 78.703 1.49E+Ol 977 9770 1.52E-02 1.52E-03 
Thallium 0.360 0.030 3.582 6.77E-01 0.47 4.7 1.44E+OO 1.44E-01 
Vanadium 112.000 0.023 0.000 9.11 E-04 11.4 114 7.99E-05 7.99E-06 



r 

FOOD CHAIN MODELING CALCULATION 
GREEN HERON - MAXIMUM CONCENTRATION 

BASED ON SAMPLES COLLECTED IN 1995 
SITE 12 - JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 1 OF 2 

Green Heron 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Sediment Ingestion Rate 

0.212 kg 
0.04 kg/day 

0.008 L/day 
0 kg/day 

% fish 1 

Maximum Concentrations 
I 1 Sediment 1 Mummichog 1 m--- I 

Concentration Concentrationa 
uose NOAEL LOAEL 

COPC (mg/kg) (mg/kg) 
(mg/kg/day) (r-r,,,,,,,,,,, ,,,,y,q.y,yuJ, uilknllia\l\ Imnlknlda\r\ NOAEL HQ LOAELHQ 

I I 
Semivolatile Organic Compounds 
Bis(2-Ethylhexyl)phthalate I 10.000 21.739 4.1 OE+OO 1.1 11 3.73E+OO 3.73E-01 
Di-n-octyl phthalate I 0.900 1.957 3.69E-01 1.1 11 3.36E-01 3.36E-02 
Diethyl Phthalate 0.029 0.063 l.l9E-02 0 0 NA NA 

lnorganics 
Aluminum 
Antimony 
Arsenic 
Barium 
Cadmium 
Chromium 
Cobalt 
Copper 

11700.000 11700.000 2.21 E+03 109.7 1097 2.01 E+Ol 2.01 E+OO 
9.400 9.400 1.77E+OO 0 0 NA NA 

49.700 49.700 9.38E+OO 2.46 7.38 3.81 E+OO 1.27E+OO 
73.200 73.200 1.38E+Ol 20.8 41.7 6.64E-01 3.31 E-01 
4.700 4.700 8.87E-01 1.45 20 6.12E-01 4.43E-02 

119.000 119.000 2.25E+Ol 1 5 2.25E+Ol 4.49E+OO 
22.700 22.700 4.28E+OO 1 10 4.28E+OO 4.28E-01 
489.000 489.000 9.23E+Ol 47 61.7 1.96E+OO 1.50E+OO 



Green Heron 

FOOD CHAIN MODELING CALCULATION 
GREEN HERON - MAXIMUM CONCENTRATION 

BASED ON SAMPLES COLLECTED IN 1995 
SITE 12 - JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 2 OF 2 

(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Sediment Ingestion Rate 

0.212 kg 
0.04 kg/day 

0.008 Uday 
0 kg/day 

% fish 

avimfl mn Cnnenntratinnc M urn ..,. w... W”..““....W..W..W 
I I Sediment I Mumn 

I 

lichog 
Concentration Concentrationa 

I 
Dose NOAEL LOAEL 

, I. \ (mg/kg/day) (mg/kg/day) (mg/kg/day) NoAEL HQ LoAEL HQ IrnDp 
““I ” 

Iron 
Lead 
hllannanaen ,“,a, ,ya, I=aUW 
Nickel 
Selenium 
Silver 
Vanadium 
Zinc 

I ‘mglkg) \ 

30;“““.““” , 
(mg/Kg) 

‘nnn nnn 1 307000.000 
2930.000 1 2930.000 
1ARf-l nnn I I TV”.““” 1480.000 
86.900 86.900 
1.200 1.200 
1.200 1.200 

44.900 44.900 
1520.000 1520.000 

I nnn 

11.3 
a77n 

1.64E+Ol 1 77.4 I 107 1 2.12,“, , I.YVL”. 
2.26E-01 I 0.4 0.8 1 5.66E-01 1 2.83E-01 f 
2.26E-01 1 0 I 0 I NA I NA 
R d7kxnn I 11 A 114 1 7 ACIF-01 I 7 A3F-K 

131 
“.7,LI”” 

2.87E+02 1 
I n.7 

14.5 I 
r . s-m w. . . .-- VW 

1 1.98E+Ol 1 2.19E+OO 

a = Calculated using Theoretical Bioaccumulation Potential Equation (organic compounds). 
NA = NOAEULOAEL not available. 



FOOD CHAIN MODELING CALCULATION 

? 
F 

RED FOX - MAXIMUM CONCENTRATION 
SITE 12 - JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 1 OF 2 
Red Fox __ 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

3.94 kg 
0.552 kg/day 

0 L/day 
0.552 kg/day 

% prey 0.972 

% soil 0.028 

. 

Maximum Concentrations 
Soil Prey 

Concentration Concentrationa 
Dose NOAEL LOAEL 

COPC (mg/kg) (mg/kg) 
(mglkglday) (mg/kg/day) (mg/kg/day) NoAEL HQ LoAEL HQ 

! Oraanic ComDounds 
I I I I 

Semivolatile “~ , 
2-Methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Benzo(a)anthracene 
Benzo(a)pyrene 

~Renzolb\fluoranthene I 

0.385 0.012 3.16E-03 1 10 3.16E-03 3.16E-04 
0.305 0.092 1.37E-02 1.3 2.6 1.05E-02 5.25E-03 
0.375 0.012 3.07E-03 1.3 2.6 2.37E-03 1 .18E-03 
0.14 0.001 6.92E-04 1 10 6.92E-04 6.92E-05 
0.12 0.002 8.06E-04 1 10 8.06E-04 8.06E-05 
0.13 I 0.002 I 8.49E-04 I 1 I 10 I 8.49G04 I 8.49E-05 I 

IRI -. .-- ,-,..- -.- . .._.. -..- I 

2nzolkjfluoranthene I OIli 
I 

I 0.002 1 6.59E-04 1 1 I 10 1 6.59E-04 1 6.5 9E-05 
Y. -- -- Bis(2+%ylhexyl)nhthslate I 0.48 I 0.072 1 l.l7E-02 1 18.3 I 183 1 6.39E-04 I 6.39E-05 1 
Chrvsene r‘ .-’ ‘-.--- -. .- 0.16 0.002 8.56E-04 1 I 10 1 8.56E-04 8.56E-05 

,----- 
I 1 

Fluoranthene 0.28 0.001 1.28E-03 1 ,I IO 
2.6 

t 1.28E-03 I 1.28E-04 1 
Fluorene I 0.22 I 0.007 I 1.8lE-03 I 1.3 1.39E-03 6.95E-04 
Indeno(l,2,3-cd) pyrene ! 0.069 ! 0.002 1 5.07E-04 1 1 10 5.07E-04 5.07E-05 
Nmhthalene 1.15E-02 1.3 2.6 8.84E-03 4.42E-03 
. ‘-r .._.. - .-.. - 

I 1.435 I 0.043 I I 
I 

Pentachlorophenol 0.24 0.288 4.02E-02 0.24 2.4 1.67E-01 1.67E-02 
Phenanthrene 0.14 0.001 6.88E-04 1.3 2.6 5.30E-04 2.65E-04 
Pyrene 0.23 0.001 l.O8E-03 1 10 1.08E-03 l.O8E-04 
Pesticides/PCBs 
4,4’-DDE I 0.043 0.088 1.21E-02 1 0.8 1 4 1 1.51E-02 3.03E-03 
Methoxychlor 0.07 0.000 2.75E-04 1 4 I 8 1 6.87C05 3.43E-05 
Metals and lnorganics 
Aluminum I 5370 I 21.346 2.40E+Ol 1 1.93 I 19.3 1 1.24E+Ol 1.24E+OO 
Antimony 8 0.400 8.59E-02 1 0.125 1.25 1 6.87E-01 6.87E-02 

.T< 



Red Fox 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

FOOD CHAIN MODELING CALCULATION 
RED FOX - MAXIMUM CONCENTRATION 

SITE 12 - JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

. PAGE 2 OF 2 

3.94 kg 
0.552 kg/day 

0 L/day 
0.552 kg/day 

% prey 0.972 

% soil 0.028 

a = In the maximum concentration scenario, the fox was assumed to prey exclusively on shrews. Contaminant concentrations 
in shrews were estimated by first multiplying the surface soil concentration by the invertebrate BAF (to obtain the estimated 
concentration in invertebrates). This value was then multiplied by the mammal BAF to obtain the predicted concentration in the 
shrew. 



FOOD CHAIN MODELING CALCULATION 
AMERICAN WOODCOCK - AVERAGE CONCENTRATION 

SITE 12 - JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 
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American Woodcock 
(Conservative Inputs) 
Body Weight 0.134 kg 
Food Ingestion Rate 0.103 kg/day % Earthworm 0.896 
Water Ingestion Rate 0 L/day 
Soil Ingestion Rate 0.103 kg/day % Soil 0.104 

I 3Ull 

I 
I 

I 
rallllwullll I 

Concentration Concentration al 
uose I NOAEL 

I 
,--,,.-,-I-..\ I I 

Imnllm\ I [m*,kr\ 1 (“‘Y’KY’uaYl 1 vwWday) 
“VI v I \,,,yr,\y, , \‘I q.jt yj, , 

Semivolatile Organic Compounds 
12-Methvlnaohthalene I 0.203 I 0.021 I 3.09E-02 

Lt 

I I I I 

I IO I 100 1 3.09E-03 1 3.09E-04 
53E-02 I 1.53E-03 

,--.--I-.--.‘----.-- , 
-.--- 

I 
-.--. -.- -- -- 

Acenaohthene I 0.198 I 0.198 I 1.5: 3E-01 ii 
.-- 
100 ;I--- ~~ 

Acenaphthylene _..- I I 0.203 -.--_ I I 0.031 -.--. 1 I 8.08E-02 
0.004 I ii 

10 100 3.08E-03 3.08E-04 
Benzo(a)antt lracene I 0.168 I 4E-02 10 100 1.64E-03 I .64E-04 
Benzo(a)pyrene 0.167 0.011 2.12E-02 10 100 2.12E-03 2.12E-04 
Benzo(b)fluoranthene 0.172 0.011 2.13E-02 10 100 2.13E-03 2.13E-04 

IBenzo(k)fluoranthene ! 0.177 1 2.03E-02 1 10 100 I 2.0 3E-03 2.03E-04 
Bis(2-ethvlhexvl)ohthalate I 0.141 

0.171 
I 0.141 

0.006 
I 

! 
I 1.09E-01 I I 1.1 I I 11 I I 9.87E-02 9.87E-03 

Chryseni e I I 1 1.78E-02 I 6 I 100 I II; 8E-03 1.78E-04 
I Fluoranthene I 0.180 I 0.003 i 1.63E-02 10 100 1.63E-03 1.63E-04 

GE-02 10 100 2.94E-03 2.94E-04 
Indeno(l.2.3-cdjovrene I O.lWl I 0.01 fi 1 7.33E-02 IO 100 2.33E-03 2.33E-04 
Naohtha 3E-02 10 100 4.00E-03 4.00E-04 

I 

Impf? 

I Fluorene 
I 

-. .-_ 
I 

-.--- I 
-- I 0.193 I 0.020 I 2.91 

,-,- --IT, .-..- I -. . -- I -.-. . 
I 

’ I ’ lene I 0.269 1 0.027 1 iii- .~ , I I 

I Phenanthrene I 0.181 I 0.004 I 1.75E-02 I 
[Pentachlorophenol ! 0.381 ! 0.381 1 2.93E-01 s 1 0 0 

Pyrene 
Pesticides/PCBs 
4,4’-DDE 
Methoxychlor 

I I 1 ------- I 

I Olk I 0.003 1 1.53E-02 1 1 

I 0.004 0.007 1 5.51 E-03 1 0.0028 0.028 1 1.97E+OO 1 1.97E-01 
0.013 0.008 1 6.33E-03 1 0 0 I NA I NA 



FOOD CHAIN MODELING CALCULATION 
AMERICAN WOODCOCK - AVERAGE CONCENTRATION 

SITE 12 - JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 2 OF 2 

American Woodcock 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

0.134 kg 
0.103 kg/day 

0 L/day 
0.103 kg/day 

% Earthworm 0.896 

% Soil 0.104 

I A .* 
SO11 Earthworm 

rtion Concentrationa 
Dose NOAEL LOAEL 

Concentra 
I (m&d 

(mg/kg/day) (mg/kg/day) (mg/kg/day) 
Nr!L LOAEL HQ 

b-u/kg) I 

Mean Concentrations 

COPC _-. - 
M etals and lnorganics 

..-:-..- A~UIIIIIIUIII 
Antimony 

Arsenic 
Barium 
Beryllium 
Cadmium 

Phrnmi# w-n Itntsl\ 

I QQQZI R7r; I I Rn I An I W36E+02 I 109.7 I 1097 I 3.61E+OO 1 3.61E-01 1 ““V”.“,” , I”“.. .” , -.---. -- 
I.376 I 

I 
1.376 
..-. - 

I 
I 

1.06EAnn I 0 I 0 t 

3.867 i9 I 0.867 I 9.06E 
13.166 13.166 l.OlE.,. 
0.078 0.078 fj.OlE-07 , - . v . 
0.294 2.268 I l=.clF 
A I!% 0.66C 

NA I NA I I”” 

i-01 2.46 7.38 3.68E-01 1.23E-01 
mi 20.8 41.7 4.87E-01 2.43E-01 

n n NA NA . -- . . . . I 
_. . 

)9E+OO 1 7.93E-02 i , t .““b+oo 1.45 20 l.C-p ~~ * 
: 7.91 E-01 1 5 7.91 E-01 1.58E-01 

c EFq)1 1 10 5.55E-01 5.55E-02 
1+00 47 61.7 1.22E-01 9.28E-02 

JUCJ., “” ( ,.xL+02 100 1000 8.62E+OO 8.62E-01 
9-l Qn3 I 3 n7i=ui 1~13 11.3 1.83E+Ol 1.83E+OO 

LooaIr 

Copper 
lrnn 

U.ILL 

13.167 
8123.688 

U.ICC “.““L 

6.781 5.72E 
OAQ 7l-m Q CSC 

_ .--.--- 

78.578 L”.““L &.Y,-l”* 
66.222 3.576 7.76E+OO 
0.089 0.151 1 .I 1 E-01 
2.683 2.841 7 17F+OO 

0.093 0.091 
4.522 0.176 i 
72.419 231.812 1.65E 

E 
*..- 
977 

0.0064 
77.4 -...-.-- 

1 7.04E-02 iii- 0.8 1.. 76E-01 -- 
l.83E-01 11.4 114 4.24E-02 4.24E-03 

i+o2 14.5 131 1 .I 4E+Ol 1.26E+OO 

ll”,, 

Lead 
Manganese 
Mercury 
Nickel 
Selenium 
Vanadium 
Zinc 

a = Value calculated by multiplying surface soil concentration by the invertebrate BAF. 
NA = NOAEULOAEL not available 

O.AC nhn 
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American Woodcock 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

0.134 kg 
0.103 kg/day 

0 L/day 
0.103 kg/day 

% Earthworm 0.896 

% Soil 0.104 

Maximum Concentrations I COPC 

I Soil 1 Earthworm 1 
np I I 

Concentration Concentrationa 
dse NOAEL LOAEL 

(mg/kg) (mg/kg) 
(mg/kg/day) (mg/kg/day) (mg/kg/day) NoAEL HQ LoAEL HQ 

Semivolatile Oraanic Comuounds 
iaphthalene I 0.385 I 0.040 1 5;85E-02 1 10 I 100 1 5,&E-03 i W&E-04 t 

‘.305 0.305 1 2.34E-01 1 10 inn I 33 
2-Methyl1 . -- -- -_--- -. 
Acenaphthene I O---- -.- .- - . 
[Acenaphthylene 1 0.375 ! 0.039 1 5.70E-02 io 

.wv ;4E-02 2.34E-03 
100 5:70E-03 5.70E-04 

I Benzo(a)anthracene I 0.14 I 0.004 1 1.36E-02 in Inn 1 RRFJ-Y? 1 !?Fa=JlA 

Benzo(a)pyrene iii 
-.-- ..--- 

__ 
s-w . .““h “Y I .V”b “7 

0.008 1.52E-02 ;o 100 1.52E-03 1.52E-04 
Benzo(b)fluoranthene 0.13 0.008 1.61 E-02 10 100 1.61 E-03 1.61 E-04 
Benzo(k)fluoranthene 0.11 0.006 1.26E-02 10 100 1.26E-03 1.26E-04 
Bis(2-ethylhexyl)phthalate 0.48 0.48 3.69E-01 1.1 11 3.35E-01 3.35E-02 
Chrysene 0.16 0.006 1.66E-02 10 100 1.66E-03 I .66E-04 
Fluoranthene 0.28 0.004 2.54E-02 10 100 2.54E-03 2.54E-04 
Fluorene 0.22 0.0231 3.35E-02 10 100 3.35E-03 3.3! 
Indeno(l,2,3cd)pyrene 0.069 0.006 9.50E-03 10 100 g.5nE-04 9.5l 

ene 1.435 0.144 2.14E-01 10 100 2.1 

.- -. 
SE-04 

L 
NaphthaI; 
Pentachlorophenol 
Phenanthrene 
Pvrene 

z-02 
-.-JE-05 
2.14E-03 

0.24 0.24 1.84E-01 I 0 0 NA NA 
0.14 0.003 1.35E-02 1 10 100 1.35E-03 1.35E-04 
0.23 0.004 J 2.13E-02 1 10 I 100 1 2.13E-03 1 2.13E-04 [ I * 

Pesticides/PCBs --_.-_- __._ _-_ 

4,4’-DDE I 0.043 I 0.073 1 5.38E-02 0.0028 0.028 1 1.92E+Ol 1.92E+OO 
Methoxychlor 0.07 0.040 1 3.31E-02 0 0 I NA NA 

. 
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American Woodcock 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

0.134 kg 
0.103 kg/day 

0 L/day 
0.103 kg/day 

% Earthworm 0.896 

% Soil 0.104 

Maximum Concentrations 
Soil Earthworm 

Concentration Concentrationa 
Dose h 

Im.-.Ilr.-alAn\r\ IVY-M 
COPC 

IOAEL LOAEL NOAEL HQ LOAEL HQ 

I (mgkd 1 @w/kg) 1 
(IllylRyruay, ,, , &kg/day) (mg/kg/day) 

1”. 8 L.““” .-n-v 

Cobalt 6.6 6.600 5.07E+OO 1 
A----.. R 71 F-d 

Manganese 
Mercurv 
Nickel 
c?,1,.-.:. I- 

I 522 I 28.188 I 
0.89 1.507 

I n 17 I nllQ I 

c 

I 26.5 I 28.064 I 

6.11E+Ol 1 977 I 9770 6.26E-02 6.26E-03 
1 .ll E+OO 1 0.0064 1 on64 

107 
1.73E+02 1.73E+Ol 

2.14E+Ol 77.4 , o -‘7E-01 L.I 2.00E-01 
Q.lOE-02 0.4 0.8 I r)r ,.27E-01 l.l4E-01 

.33E-01 ;.33E+03 11.4 114 
1 

14.5 

I 
131 1.61 8.71 E+02 E-02 1.78E+Ol 8.71 E-03 

3l3tsl llUl I I V. #L -.. .- 

Vanadium 9.3 0.363 ‘-I 
Zinc 1020 3265.020 

a = Value calculated by multiplying surface soil concentration by the invertebrate BAF. 
NA =’ NOAEULOAEL not available 



Short-Tailed Shrew 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

FOOD CHAIN MODELING CALCULATION 
SHORT-TAILED SHREW - AVERAGE CONCENTRATION 

SITE 12 - JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 1 OF 2 

0.0097 kg 
0.006 kg/day 

0 L/day 
0.006 kg/day 

% Earthworm 0.87 

% Surface Soil 0.13 

Mean Concentrations 

ICOPC 

Soil Invertebratea 
I I 

Concentration Concentrationa ,,J)ff,z,,,, , 
hlAACl I *Al-l LIT\Al- 
IYWtll=L 

1 \II~Y’~Y’-Y~ 1 d-%Wday) O-WWW) I 

LunCl 

?ne I 0.203 I 0.021 1 2.78E-02 1 1 I in I 7 7AF-n7 I 7 7AF-m I . . .- . . . . . . . . I I .- -.. -- -- -.. -- WV 

I n .Ann I I I - --- -- 

IAcenaphthvlene 
I 

-..-- 
I 

-. -- 
I 

0.203 I 0.021 I 
-. . -- 

I 
-.-- . 

I 

I 0.167 I 0.011 I 

. , I I . .--- -- , .” 

Iis(2-ethvlhexvl)ohthalate I aidi I n.141 I 8 74F-n7 I 18.3 I 183 1 4.77E-03 1 4.7 .-.--- .I ..-. .-.-_- -.. .- .,- 
? 

1 

0.171 ii&i 
1.70E-02 

Fluoranthene 0.180 0.003 1.60E-02 
I Fluorene I 

I 

I I 2.646137 I 1.3 
I 

0.193 0.020 I 2.6 I iii 
Indeno(l,2,3-cd)pvrene 
Naphthale, IV 
Pentachlorophenol 
Phenanthrene 
Pyrene 
Pesticides/PCBs 

I -. -- I -.--- -.- .- -- 
I 0.169 I 0.014 1 2.12E-02 I 1 I in 17.12E-02 2.12E-03 

V.LV.2 “.“LI V.” I L-“C L. I 8E-02 1.39E-02 
0.381 0.381 2.35E-01 0:; ;:,” 9.81 E-01 9.81 E-02 
0.181 0.004 1.69E-02 1.3 2.6 1.30E-02 6.51 E-03 
0.166 0.003 1.49E-02 1 10 1.49E-02 1.49E-03 

------ ---.- --- 
/4.4’-DDE I 0.004 I 0.007 I 4.39E-n3 I 0.8 I 4 5.49E-03 1 .l OE-03 

4 8 1.30E-03 6.49E-04 Methoxychlor I I 

-.-- -.--. 

0.013 I I 0.008 1 5.19E-03 .---- -- I 



FOOD CHAIN MODELING CALCULATION 
SHORT-TAILED SHREW - AVERAGE CONCENTRATION 

SITE 12 - JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 
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Short-Tailed Shrew 
(Conservative Inputs) 
Body Weight 0.0097 kg 
Food Ingestion Rate 0.006 kg/day % Earthworm 0.87 
Water Ingestion Rate 0 L/day 
Soil Ingestion Rate 0.006 kg/day % Surface Soil 0.13 

Mean Concentrations 
Soil 

Concentrati 

Invf 

ICOPC 
Metals and lnorganics 
Aluminum 
Antimony 
Arcc?nir? 

srtebratea LOAEL 
On 1 Corjc_e~~~iona (mgylsay) (m:g&y) (mg/kg/day) 

I @g/kg) I \Illy,“y, I I I I I I 
3398.875 180.140 1 3.70E+02 1 1.93 I 19.3 11.92E+02 11.92E+Ol 

1.376 1.376 I 8.51E-01 I 0.125 1.25 16.81 E+OO 1 6.81 E-01 
3.869 0.867 

NOAEL LOAEL 

HQ HQ 

-.- .- ” 

0.126 1.26 6.17E+OO 6.17E-01 
, ..ww. ..v -.-“” I 7.77E-01 
Barium 13.166 13.166 8.14E+OO 5.1 51 1.60E+OO 1.60E-01 
Beryllium 0.078 0.078 4.83E-02 0.66 6.6 7.32E-02 7.32E-03 
Cadmium 1.24E-01 0.294 2.268 1.24E+OO 1 10 1.24E+OO 
Chromium (total) 4.159 0.666 6.93E-01 3.28 32.8 2.11E-01 2.11E-02 
Cobalt 0.722 0.722 4.46E-01 1 10 4.46E-01 4.46E-02 
Copper 13.167 6.781 4.71 E+OO 11.7 15.14 4.02E-01 3.11 E-01 
in-m Al 72 G88 3n8 700 8.19E+n2 50 500 1.64E+Ol 1.6 4E+OO 

2.20E+OO 2.20E-01 
8.24E-02 2.55E-02 
5.91 E+OO 3.54E+OO 
4.36E-02 2.18E-02 

3E-01 1.72E-01 

ll”ll ” . LY.““” -“-.. -- 

Lead 78.578 20.902 
Manganese 66.222 3.576 
Mercury 0.089 0.151 
Nickel 2.683 2.841 
Selenium 0.093 0.091 
Vanadium 4.522 0.176 I 
Zinc 72.419 231.812 I 

-. . “-. -- 
1.76E+Ol 8 I%- 88 

0.015 
4n 

--- 
80 
284 

0.025 
8n 

-t.i)JL‘” I I “.L I I 

1.31 E+02 160 3’;; 

a = Value calculated by multiplying surface soil concentration by the invertebrate BAF. 

“I”” -... -^a- t2m-mn R*7G Ah/l 

1. 

.‘,“L 
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SITE 12 - JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 
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Short-Tailed Shrew 
(Conservative Inputs) 
Body Weight 0.0097000 kg 
Food Ingestion Rate 0.0060000 kg/day % Earthworm 0.87 
Water ingestion Rate 0 L/day 
Soil Ingestion Rate 0.006 kg/day % Surface Soil 0.13 

Maximum Concentrations 
Soil Invertebratea 

Concentration Concentrationa 
Dose NOAEL LOAEL NOAEL LOAEL 

(mg/kg/day) (mg/kg/day) (mg/kg/day) HQ HQ 
I \I I yr “9, , (mg/kg) I I.n~IL~\ I ICOPC 

:ompounds 
I n ooc I n nAi-3 I ccx?c nr, I 4 I in 1 E; 7c;F-f-17 I c; 7GF-nR 1 

Semivolatile Organic C 
2-Methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Benzo(a)anthracene 
Benzo(a)pvrene ,----- 

Benzo(b)f., _._. . . . ._. ._ II rnrmthnne 

Benzo(kWluoranthene 

V.JOL) “.“-t” i).C”L-“L V.-V- “h V.&V_ “Y 
0.305 0.305 1.887EcOl lI3 2.i 1.45E-01 7.26E-02 
0.375 0.039 c4rI)crnt-l ,Q 7G 2 o4E-02 1.97E-02 
0.140 0.004 I I.JII=-UL 1 I , .vl E-02 1.31 E-03 

I 0.120 I 0.008 1 1.4lE-02 i ; ;; 1.41 E-02 1.41 E-03 
I I n i3n -. .-- I I 0.008 -.--- I l.dSE-03 I I . . .-- -- 1 I I 10 1.49E-02 1.49E-03 
I 0.110 I 0.006 1 l.l8E-02 I ; I 10 1 .18E-02 1 .18E-03 

\--I--------~- ~-~ - 

Bis(2-ethylhexyl)phthalate 6.48 0.48 1 2.97E-01 1 18.3 I 183 1 1.62E-02 1 1.62E-03 
Chtvsene 0.160 0.006 I 4 cl-xc no I 4 in 1 I &OF-n7 I 1.59Ew03 

I I 
I .i)JC-uL I .““b “L 

I 0.280 I 0.004 2.49E-02 ; ;;; 2.49E-02 2.49E-03 1 
3.01 E-02 1.3 2.6 2.32E-02 
R 6PlF-m 1 10 8.66E-03 I 

-... --..- 
IFluoranthene \ 
Fluorene 0.22 0.023 1 .I 6E-02 
Indeno(l,2,3-cd)pyrene 0.069 0.006 -.-v_ _.w 3.66E-04 , 
Naphthalene 1.435 0.144 1.93E-01 1.3 2.6 1;48E-01 7.41 E-02 
Pentachlorophenol 0.24 0.24 1.48E-01 0.24 2.4 6.19E-01 6.19E-02 
Phenanthrene 0.140 0.003 1.31 E-02 1.3 2.6 1 .Ol E-02 5.04E-03 

>^ ^ ^^C ^^ ^^ 
I Pyrene 
Pesticides/PCBs 

14.4’~DDE 

I 0.230 I 0.004 ’ 1-2 ncc rm I 4 I -III I ‘I IIxcJr, I <JJ8E-03 l-El 

I 0.043 I 0.073 
.,. --- I -_- .- I _.-. - 1 4.28E-02 1 0.8 I 4 5 
Methoxychlor I 0.070 I 0.040 1 2.7lE-02 1 4 8 6.78E-03 1 3 

‘i .* 
‘., 

1 
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Short-Tailed Shrew 
(Conservative Inputs) 
Body Weight 0.0097000 kg 
Food Ingestion Rate 0.0060000 kg/day % Earthworm 0.87 
Water Ingestion Rate 0 L/day 
Soil Ingestion Rate 0.006 kg/day % Surface Soil 0.13 . 

,,. 

Maximum Concentrations 
Soil Invertebratea 

Concentration Concentrationa 
Dose NOAEL LOAEL NOAEL 

COPC (mg/kg) @w/kg) 
(mg/kg/day) (mg/kg/day) (mg/kg/day) HQ 

77 
I 

G 

Nickel 26.500 28.064 1,72E+Ol 40 80 4.31 E-01 
Selenium 0.120 0.118 7.33E-02 0.2 0.33 3.66E-01 
Vanadium 9.300 0.363 9.43E-01 0.21 2.1 4.49E+OO 
Zinc 1020.000 3265.020 184E+03 160 320 l.l5E+Ol 

2.15E-01 
2.22E-01 
4.49E-01 
5.75E+OO 

a = Value calculated by multiplying surface soil concentration by the invertebrate BAF. 



American Robin 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

FOOD CHAIN MODELING CALCULATION 
AMERICAN ROBIN - AVERAGE CQNCENTRATION 

SITE 12 - JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 1 OF 3 

0.077 kg 
0.069 kg/day % Vegetation 0.6 

0 L/day % Earthworm 0.35 
0.069 kg/day % Surface Soil 0.05 

Mean Concentrations 

COPC 

Soil Vegetation Invertebrate 

Concentration Concentrationa Concentrationb (mgyFTday) (mTki 
r* 

(mg/kg) (mg/L) (w/kg) 
Illlti u”lllp”ullu3 

nn I 0.203 I 0.001 I 0.021 1 1.65E-02 i 10 I 100 1_1.65E-03 1 1.65E-04 1 2-Methylnaphthalel._ I _.--- I 
Acenaphthene I n 108 V. I”” I n nni -.--. I 0.198 -..-- i 7.18E-02 I 10 

-iii 
I 100 1 7.18E-03 I 7.18E-04 I 

Acenaphthylene 0.203 0.001 0.021 1.65E-02 100 1.65E-03 1 1.65E-04 1 
Benzo(a)anthracene I n IGR V. I”” I n nni .,...I. I n.nn4 -.-- . 947E-03 -. . . - -- 10 

;o 
I 100 .-- , _ f7E-04 1 9.47E-05 9.f 

Benzo(a)pyrene I 
I 

nifi7 
n -. . -. 

I 0.001 
-.--. 

0.011 I l.l7E-02 I I 100 I l.l7E-03 1 l.l7E-04 
Benzo(b)fluoranthene I 172 V. I 8 0.001 0.011 l.l8E-02 10 

I 
I t 100 i I 1 .I 8E-03 I 1 .I 8E-04 

Benzo(k)fllInranthonp 100 I...“........*“*.~ I n ii -. . . ‘7 0.001 0.009 1 .I 4E-02 1c I I t.l4E-03 l.l4E-04 
\rlhnvd\nhthaldn Bis(2-ethYlI I=l\rl,r,, 111 IU*ILIIG , n IA1 V. 171 I n nn5 V.““” I t-~ldl 

&ii 
5.31 E-n3 -.- .- -- 1.1 

;o 
I I 11 

100 
I , .,83E-02 4.83E-03 4. 

r.hnrcnnn “I ,I JY”’ .Y I n 171 .,... . I 0.00-I -.--. I I l.OlE-02 I I 1 l.OlE-03 l.OlE-04 
Fluoranthene 0.180 0.001 0.003 9.59E-03 10 100 9.59E-04 9.59E-05 
Fluorene 0.193 0.001 0.020 1.57E-02 10 100 1.57E-03 1.57E-04 
Indeno(l,2,3cd)pyrene 0.169 0.001 0.014 1.26E-02 10 100 1.26E-03 1.26E-04 
Naphthalene 0.269 0.002 0.027 2.15E-02 10 100 2.15E-03 2.15E-04 
Pentachlorophenol 0.381 0.001 0.381 1.37E-01 0 0 NA NA 
Phenanthrene 0.181 0.001 0.004 1 .Ol E-02 10 100 1 .Ol E-03 1 .Ol E-04 
Pyrene 0.166 0.001 0.003 8.97E-03 10 100 8.97E-04 8.97E-05 
Pesticides/PCBs 
4,4-DDE 
Methoxychlor 

I 0.004 I 0.000 0.007 2.57E-03 1 0.0028 1 0.028 1 9.19E-01 1 9.19E-02 
0.013 0.000 0.008 3.09E-03 1 0 I 0 I NA I NA 



American Robin 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

Mean Concentrations 

COPC 
Metals and lnorganics 

FOOD CHAIN MODELING CALCULATION 
AMERICAN ROBIN - AVERAGE CONCENTRATION 

SITE 12 - JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 2 OF 3 

0.077 kg 
0.069 kg/day % Vegetation 0.6 

0 L/day % Earthworm 0.35 
0.069 kg/day % Surface Soil 0.05 

Soil Vegetation Invertebrate 
Concentration Concentrationa Concentrationb 

Dose NOAEL 

(mglkg) (w/L) (mg/kg) 
(mg/kg/day) (mg/kg/day) 

Aluminum 
Antimony 
Arsenic 
Barium 
Bervllium 

13.166 I 0, 
0.078 

ICadmium t 
Chromium (total) 
Cobalt 
Copper 
Iron 
Lead 

1 Manaanese 
Mercury Nickel 

ISelenium 
IVanadium 

I-02 
--- -- - . - .““_ E-02 

13.167 I 1.633 I 6.781 i 3.59E+OO I 47 I 61 7 I 7 frF;F-no I r; ” . . . 53E-02 . .““b Yh V... 
8123.688 1 

I 

8123.688 1 308.700 4.83E+03 160 1000 4.83E+Ol 4.8 13E+OO 
78.57A I 

1 
3 ix7 20.90:- 2 l.l7E+Ol I 1.13 ._.- 113 . ..” 1 nAFdI1 ..“I-.“. 1 c m .34E+OO 
-.-. I 3.576 587E+OO 6.01 E-03 Fif)lE-04 I -.- .- “” “.. 

0.089 0.058 0.151 1 8.28E-02 1 0.0064 1 &&I I 1.29E+Ol Ii.2 1 1 134F-t-i9 , ..J9E+OO 2.683 0.048 
2.841 l.O4E+OO 77.4 I 107 i 1 Q 6jgE-03 

I 
. “.“. ” 

I 
“.““, 

I 66.222 I 3.311 

.-. 
I 

.." .- "- ".. 
0.093 I 0.062 I 0.091 1 6.64E-02 0.4 0.8 1.66E-01 8.30E-02 
4.522 m-m 0.176 I 2.61E-01 11.4 114 3 XiF-n3 7 oar+03 I ..--- 

I “.V”” -.--- “M 
Zinc I 

I 

I 
I , 

72.419 26.505 1 231.812 1 9.02E+Ol 1 14.5 I ;3r 1 6.22E+OO 1 6.89E 

a = value calculated by multiplying surface soil concentration by plant BAF. 
b = value calculated by multiplying surface soil concentration by invertebrate BAF. 

I-L!- ----- . 



American Robin 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

FOOD CHAIN MODELING CALCULATION 
AMERICAN ROBIN - AVERAGE CONCENTRATION 

SITE 12 - JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 3 OF 3 

0.077 kg 
0.069 kg/day 

0 L/day 
0.069 kg/day 

% Vegetation 0.6 
% Earthworm 0.35 
% Surface Soil 0.05 

Mean Concentrations 
I I Soil 1 Vegetation 

I Concentration Concentrationa 
COPC (mg/kg) (mg/L) 
NA = NOAEULOAEL not available 

Invertebrate 
Concentrationb 

Dose NOAEL LOAEL NOAEL LOAEL 

(mg/kg) 
(mg/kg/day) (mg/kg/day) (mg/kg/day) HQ HQ 



American Robin 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

FoOD CHAIN MODELING CALCULATION 
AMERICAN ROBIN - MAXIMUM CONCENTRATION 

SITE 12 - JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 1 OF 2 

0.077 kg 
0.069 kg/day 

0 L/day 
0.069 kg/day 

% Vegetation 0.6 
% Earthworm 0.35 
% Surface Soil 0.05 

Semivolatile Or anic Comaounds 
d 

Maximum Concentrations 
Soil Vegetation Invertebrate 

Concentration Concentrationa Concentrationb (mg~,~I~ay) (myktFa 
I OAFI NTIAFI I OAFI 

COPC (mg/kg) (mg/L) @x&d 
- ___- - -...r- _... -- 
me 0.385 

Acenaphthene 0.305 
Acenaphthylene 0.375 
Benzo(a)anthracene 0.140 
Benzo(a)pyrene 0.120 
Benzo(b)fluoranthene 0.130 
Benzo(k)fluoranthene 0.110 
Bis(2-ethylhexyl)phthalate 0.48 
Chrysene 0.160 
Fluoranthene 0.280 
Fluorene 0.22 
Indeno(l,2,3-cd)pyrene 0.069 
Naphthalene 1.435 
Pentachlorophenol 0.24 
Phenanthrene 0.140 
Pyrene 0.230 
Pesticides/PC& 
4,4’-DDE I 0.043 
Methoxychlor 0.070 

w-s 1-w . .-. .-- a-- .-- 

Y) OwWday) HQ HQ 

0.003 0.n4c-l .- .- 3.13E-02 10 100 3.13E-03 3.13E-04 
0.002 0 --- I.305 1 .I OE-01 10 100 l.lOE-02 l.lOE-03 
0.003 0.039 3.05E-02 10 100 3.05E-03 3.05E-04 
0.001 0.004 7.87E-03 10 100 7.87E-04 7.87E-05 
0.001 0.008 8.38E-03 10 100 8.38E-04 8.38E-05 
0.001 0.008 8.90E-03 10 100 8.90E-04 8.90E-05 
0.001 0.006 7.07E-03 10 100 7.07E-04 7.07E-05 
0.016 0.480 1.81 E-01 1.1 11 1.64E-01 1.64E-02 
0.001 0.006 9.50E-03 IO 100 9.50E-04 9.50E-05 
0.002 0.004 1.49E-02 10 100 1.49E-03 1.49E-04 
0.001 0.023 1.79E-02 10 100 1.79E-03 1.79E-04 
0.000 0.006 5.16E-03 IO 100 5.16E-04 5.16E-05 
0.010 0.144 1.14E-01 10 100 l.l4E-02 l.l4E-03 
0.001 0.240 8.64E-02 0 0 NA NA 
0.001 0.003 7.85E-03 10 100 7.85E-04 7.85E-05 
0.002 0.004 1.25E-02 10 100 1.25E-03 1.25E-04 

0.000 0.073 1 2.51 E-02 1 0.0028 1 0.028 18.96E+OOi 8.96E-01 i 
0.001 0.040 1 1.61E-02 1 0 I 0 1 NA 1 NA 

--L!- I-.. 
_,-_._- 



FOOD CHAIN MODELING CALCULATION 
AMERICAN ROBIN - MAXIMUM CONCENTRATION 

SITE 12 - JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 
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American Robin 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

0.077 kg 
0.069 kg/day 

0 L/day 
0.069 kg/day 

% Vegetation 0.6 
% Earthworm 0.35 
% Surface Soil 0.05 

Maximum Concentrations 
Soil Vegetation Invertebrate 

Concentration Concentrationa Concentrationb 
Dose NOAEL LOAEL NOAEL LOAEL 

COPC WWW @w/L) @w/kg) 
(mg/kg/day) (mg/kg/day) (mg/kg/day) HQ HQ 

-- . . . mics 
I lz.-3TI\ nnn I A mm I 3RA Ri n 1 3.32E+02 109.7 1097 3.03E+OO 3.03E-01 

I”” , 3.04E+OO 0 0 NA NA 
170 1 6.87E+OO 2.46 7.38 2.79E+OO 9.31 E-01 

!m6E+Ol 20.8 41.7 1.38E+OO 6.86E-01 

Aluminum 33 I u.vvu -t.LJ” &VT.” .” I 
Antimony 8.000 0.320 8.C”” I 

Arsenic 50.800 1.905 Il.“,” I 
Barium 7~ dnn 2.292 76.400 1 _.__ -. _ , -_._ 
Rndli~ am 

n I n I NA i NA 1 
. V. .v.. -.--- 

0.170 
0.170 0.170 1.52E-01 

Y.zil)llll”I1I Cadmium 3.200 1.875 24.666 8.89E+OO I.“45 20 6.13E+OO 4.44E-01 
Chromium (total) 18.100 0.027 2.896 1.73E+OO 1 5 1.73E+OO 3.47E-01 
Cobalt 6.600 0.026 6.600 2.38E+OO 1 10 2.38E+OO 2.38E-01 
Copper 189.000 23.436 97.335 5.16E+Ol 47 61.7 1 .I OE+OO 8.36E-01 
Iron 99700.000 99700.000 3788.600 5.93E+04 100 1000 5.93E+02 5.93E+Ol 

Lead 1100.000 42.790 292.600 1.64E+02 1.13 11.3 1.45E+02 i .45E+Ol 
Manganese 522.000 26.100 28.188 4.63E+Ol 977 9770 4.74E-02 4.74E-03 
Mercury 0.890 0.580 1.507 8.24E-01 0.0064 0.064 1.29E+02 1.29E+Ol 
Nickel 26.500 0.477 28.064 I .02E+Ol 77.4 107 1.32E-01 9.58E-02 
Selenium 0.120 0.081 0.118 8.58E-02 0.4 0.8 2.15E-01 l.O7E-01 
Vanadium 9.300 0.010 0.363 5.36E-01 11.4 114 4.70E-02 4.70E-03 
Zinc 1020.000 373.320 3265.020 1.27E+03 14.5 131 8.76E+Ol 9.70E+OO 

a = value calculated by multiplying surface soil concentration by plant BAF. 
b= value calculated by multiplying surface soil concentration by invertebrate BAF. 
NA = NOAEULOAEL not available 



Red Drum 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Sediment Ingestion Rate 

FObD CHAIN MODELING CALCULATION 
RED DRUM - AVERAGE CONCENTRATION 

BASED ON SAMPLES COLLECTED IN 1998-1999 
SITE 12 - JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 1 OF 2 

1 kg 
0.02 kg/day 

0 L/day 
0.02 kg/day 

% fish 
% sediment 

0.85 
0.15 

Mean Concentrations 

Sediment 
Mummrchog 

Concentration Conc~~ationa Dose NOAEL LOAEL 

@w/kg) 
(mg/kg/day) 

COPC (ma/kg) 
(mg/kg/day) (mg/kg/day) NoAEL HQ LoAEL HQ 

Semivolatiles (mg/kg) 

Acenaphthene 0.071 0.045 9.78E-04 0.3 3 3.26E-03 3.26E-04 
Benzo(a)anthracene 0.007 0.005 9.93E-05 0.3 3 3.31 E-04 3.31 E-05 
Benzo(a)pyrene 0.013 0.008 1.79E-04 0.3 3 5.96E-04 5.96E-05 
Benzo(b)fluoranthene 0.018 0.011 2.47E-04 0.3 3 8.24E-04 8.24E-05 
Benzo(k)fluoranthene 0.007 0.004 9.66E-05 0.3 3 3.22E-04 3.22E-05 
Bis(2-ethylhexyl)phthalate 0.337 0.733 1.35E-02 0 0 NA NA 
Chrysene 0.009 0.005 l.l9E-04 0.3 3 3.97E-04 3.97E-05 
Fluoranthene 0.017 0.011 2.34E-04 0.3 3 7.8OE-04 7.80E-05 
Indeno(l,2,3-cd)pyrene 0.008 _ 0.005 l.O3E-04 0.3 I 3 3.45E-04 3.45E-05 
Pentachlorophenol 0.805 1.749 3.22E-02 0 0 NA NA 
Pyrene 0.012 0.007 1.60E-04 0.3 3 5.33E-04 5.33E-05 
PesticideslPCBs (ma/kal 



FOOD CHAIN MODELING CALCULATION 
RED DRUM - AVERAGE CONCENTRATION 

BASED ON SAMPLES COLLECTED IN 1998-1999 
SITE 12 - JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 2 OF 2 

Red Drum 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Sediment Ingestion Rate 

1 kg 
0.02 kg/day 

0 L/day 
% fish 0.85 
% sediment 0.15 

0.02 kg/day 

Mean Concentrations 
I Mllmmlrhnn I I I I I I 

Sed iment 
,rlulm,,,,,“l.“J 

TBP Dose NOAEL LOAEL 

I 
Concentration Concentrationa (mglkglday) (mglkglday) (mglkglday) 

NOAEL HQ LOAEL HQ 

COPC I 
(ma/kg) , ,,~-, . - -, I lrnS1IKQJ I I I I I 

_ 649 4.649 I 9.30E-02 I 0.59 I 7.1 I 1.58E-01 1 1.31E-02 1 

I 
. . . . 

I 
. _. . 

I NA I NA I 

Arsenic 4.L _ 
Barium, 12^^’ ’ .lnnnA .UY4 I L.Uw+ 

I r) Aa2ni fz.-tLL-” I I n I n I NA I NA f . _. . 

Beryllium 0.2 405 0.405 8.11E-03 ii 0 NA NA 

Cadmium 0. 233 0.233 4.66E-03 0 0 NA NA 

Chromium (total) 
nrrr 16.~~ 4c OKC I “.LU” Q r)rcc-ni “.LUL ” I n n3 “.“h ni3 -. *- 1.63E+Ol ..---. . 2.71 E+OO 

Cobalt 2.196 2.196 4.39E-02 0 0 I NA I NA I 

Copper 9.713 9.711 I” I 1.94E-01 ..- .- - I 
0 0 , ._.. 

Iron 11211.667 11211.~~. ~667 1 2.24E+02 1 0 I 0 I NA NA 

Lead 22.567 22.567 A tzir-ni I n I n I NA NA 

Manganese 49.689 49.689 “.“TL- “I I I I 

Mercury 0.0 70 I 1.41 E-03 
63.v 1 

! 0.008 1 0.94 ! ’ 1.76E-01 1.50E-03 

Nickel 63.100 NA 
I”1 I 

1.26E+OO 1 ..---. -- 
I 

o I o I NA 

Selenium 1.158 l.l-- 58 I 2.32E-02 I 0 I 0 I NA NA I 
Thallium 0.715 0.7’ c I I .43E-02 I 0 I 0 I NA NA 

Vanadium 23 Ill 3.1. tiA 

Zinc 3c 

7.d I L-V I 
I 

;; 
I I . . . . I 

a QALnl I n I NA I NA I 

3” . . .-- -- ,,.I11 4.62E-01 0 0 NA I 1 I., I I I 

I.633 I 30.633 6.13E-01 0 0 NA NA I 

a = Calculated using Theoretical Bioaccumulation Potential equation (organic compounds). 
NA = NOAEULOAEL not available. 



. 

FOOD CHAIN MODELING CALCULATION 
,RED DRUM - AVERAGE CONCENTRATION 

FILTERED SURFACE WATER 
SITE 12 - JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Red Drum 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Sediment Ingestion Rate 

1 kg 
0.02 kg/day 

0 Uday 
0.02 kg/day 

% fish 0.85 
% sediment 0.15 

Mean Concentrations 

COPC 
lnorganics (mg/kg) 
Barium 
Manganese 
Thallium 
Vanadium 

Filtered 
‘L 2 

Surface Water Conc~$ation Dose NOAEL LOAEL LOAEL 
:; 

Concentration (mg/kg/day) (mglkglday) (mglkglday) NoAEL HQ HQ 
j,.’ 

(mg/L) (mg/kg) -; ,!_ .: 
i$. p 3 

0.123 0.490 4.46E-02 0 0 NA NA 
0.132 49.334 9.88E-01 0 0 NA NA 
0.008 0.939 1.81 E-02 0 0 NA NA 
0.015 0.000 6.93E-02 0 0 NA NA 

NA = NOAEULOAEL not available. 

. # -. . . 



FOOD CHAIN MODELING CALCULATION 
RED DRUM - AVERAGE CONCENTRATION 
BASED ON SAMPLES COLLECTED IN 1995 

SITE 12 - JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 1 OF 2 

Red Drum 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Sediment Ingestion Rate 

1 kg 
0.02 kg/day 

0 L/day 
0.02 kg/day 

%f fish- 0.85 
% sediment 0.15 

A- ._ - - .-*..-a2 - __ - Mean r;oncenrrarlons 

m-A:----I 
seoimenr 

I Mummichog I I I I I 1 
Concentration Conc~~ationa 

Dose NOAEL LOAEL 

(mdkg) 
(mg/kg/da y) (mg/kg/day) (mg/kg/day) 

NrQEL LOAEL HQ 

COPC (mglkg) 
Semlvolatile Orgar lit Compounds 
Bi&+thvlhexvl\nht m... . ..w.. .,r..‘ halate 5.20 11.29 2.08E-01 0 0 NA NA 
Di-n-oc :tyl phthalate 0.61 1.32 2.42E-02 0 0 NA NA 
Diethyl . Phthnlatn . . . . .-.-. _ I n 51 -.-. I 1.12 . .- 2.06E-02 I ----- -- I 0 I 0 NA NA t 
Pesticides/PCBs 
4,4’-DPF .v- I 

I 0.31 I- 5.16 1 8.86E-02 1 0 I I 0’ I , NA 1 I NA I 
4,4’-DL , x-l- I I n nn “.“-r I I n IA “. 17 i 3 AGF-t-l!? I L.-r”& “V n I 

I 
n I 

I 
NA * ., . I NA I 

Am~lnr~l %A I I-J I NA 1 ;;‘A I 
r .I ““a”, I h-7 Dieldrin 
Endrin 
alpha-BHC 

12.02 48.32 8.58E-01 0 0 
. 

--- 0.01 0.02 4.31 E-04 0 NA NA 
0.60 2.35 4.18E-02 n n MA hiA 

. _. 

. 

... - 0.01 0.05 9.25E-04 0 0 NA NA 



Red Drum 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water ingestion Rate 
Sediment Ingestion Rate 

FOOD CHAIN MODELING CALCULATION 
RED DRUM - AVERAGE CONCENTRATION 
BASED ON SAMPLES COLLECTED IN 1995 

SITE 12 - JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 2 OF 2 

1 kg 
0.02 kg/day 

0 L/day 
0.02 kg/day 

%fish 0.85 
% sediment 0.15 

I Mummichoa I 

I 
sediment CJ 

Concentration 
TBP Dose NOAEL LOAEL 

/..“.,/I,‘“\ Concentrationa (mg/kg/day) 
1 

(mg/kg/day) (mdkn/dav) 

Mean Concentrations 

I . . . . 
35.50 1 1135.50 1 2.27E+Ol 1 0 I 0 I NA 1 I 

a = Calculated using Theoretical Bioaccumulation Potential equation (organic compounds). 
NA = NOAEULOAEL not available. 



FOOD CHAIN MODELING CALCULATION 
RED DRUM - MAXIMUM CONCENTRATION 

BASED ON SAMPLES COLLECTED IN 1998-1999 
SITE 12 - JERICHO ISLAND 

MCRD PARIS ISLAND, SOUTH CAROLINA 
PAGE 1 OF 2 

Red Drum 
(Conservative Inputs) 
Body Weight 1 kg 
Food Ingestion Rate 0.02 kg/day % fish 0.85 

Water Ingestion Rate 0 L/day % sediment 0.15 

Sediment Ingestion Rate 0.02 kg/day 

1 Concentrations 
I I Mllmmlchnn I I I I I 

Maximum 

COPC 
Semi~olal 

1 Sediment 1 
,.... . . . . . . . -..-= 

-I-l3h-J I r\^^^ I NOAEL 
--,,.-,A^..\ I 

LOAEL 
I I.1 NOAEL HQ LoAEL HQ 

in- 
Concentrakm Concentrationa 

UUW2 

O-%/W 
(mglkglday) (nlglKy/Uay] 

(mg/ka) I I 

Acenaphthene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Bis(2-ethylhexyl)phthalate 
Phnrcnnn 

:iles (mg/kg) 
I n 4nn I 0.076 I 1.65E-03 0.3 3 5.49E-03 5.49E-04 

nnii 3 47E-04 0.3 3 8.23E-04 8.23E-05 

I “.“CLt I ,.,l E-04 0.3 3 1.74E-03 1.74E-04 
I n fl7R I I R5F48 AC7 ? Fi AQF42 5.49E-04 

u. ILU 
0.018 I V.” I I I -. . 
0.038 I n r\QA I c3 

0.120 “.“I” I I.““_ -.a , 
ii:“3 

I “. .-- -- , _. ._- - 

0.018 0.011 I 2.47E-04 1 I 3 1 8*23E-“4 I R.mF-nF; I 
n I hlA 

0.440 0.957 I 
47c!Cnr, I l./uC-uL 1 U I U I l-id I NA 

n OAA 0.028 I U.U‘IL-u-r I I c nni2b1 I nc) U.&Y I Q cl I CI nicn? 1 3 nl F&A I L.” ! L-V” , &.“I-V. , 
“I II y3.a 1G Fluoranthene 
Indeno(l,2,3-cd)pyrene 
Pentachlorophenol 
Pyrene 

Pesticides/PCBs (mglkg) 4,4’-DDT 
Alpha-chlordane 
Gamma-chlordane 
Methoxychlor 

-.- . . 0.092 0.058 1.26E-03 0.3 3 4.21 E-03 4.21 E-04 
0.026 0.016 3.57E-04 0.3 3 1 .19E-03 l.l9E-04 
0.180 0.391 7.19E-03 v NA 
0.089 0.056 1.22E-03 

0:3 
I 3 4.07E-03 4.07E-04 

0.240 4.27E-03 ’ 0.066 0 0 NA NA 
0.012 0.124 2.15E-03 0 0 NA NA 
0.014 0.068 l.l9E-03 0 0 NA NA 
0.680 2.661 4.73E-02 0 0 NA NA 

lnorganics (mg/kg) Aluminum 
Antimony 

52700.000 52700.000 l.O5E+03 0 0 NA NA 
6.800 6.800 1.36E-01 0 0 NA NA 

‘1 

_j* i 



Red Drum 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Sediment Ingestion Rate 

. 
FOOD CHAIN MODELING CALCULATION 

RED DRUM - MAXIMUM CONCENTRATION 
BASED ON SAMPLES COLLECTED IN 1998-1999 

SITE 12 - JERICHO ISLAND 
MCRD PARIS ISLAND, SOUTH CAROLINA 

PAGE 2 OF 2 

1 kg 
0.02 kg/day % fish 0.85 

0 L/day % sediment 0.15 
0.02 kg/day 

I 
Maximum Concentrations h 

Sediment 
Mummrchog 

TRD nrrr-. h‘AACl I r\ACI I I 

COPC 
Arsenic 
Barium 

Concentration ’ y’ uuye 
Concentrationa (mg/kg/day) (mg/kg/day) (mg/kg/day) 

(mg/W (mg/kpl I 

1 IYuMCL 1 L”nCL 

I I 

( NOAEL HQ ILOAEL HQI 

I 

18.500 18.50 3.70E-01 I 0.59 I 7.1 1 6.27E-01 I 5.21E-021 
62.900 62.900 i 1.26E+OO I 0 I 0 I NA I NA I --.. _ _ I 

. . . 
Beryllium 2.000 2.000 4.00E-02 0 0 NA - _-. NA 
Cadmium 0.840 0.840 1.68E-02 0 0 NA NA 
Chromium (total) 75.000 75.000 1.50E+OO 0.02 0.12 7.50E+Ol 1.25E+Ol 

1 

Cobalt 10.300 10.300 2.06E-01 0 0 NA NA 
Copper 113.000 113.000 2.26E+OO 0 0 NA NA 
Iron 43100.000 43100.000 8.62E+02 0 0 NA NA 
Lead 203.000 203.000 4.06E+OO 0 0 NA NA 
._.-.. -..--- 

Mercurv 
-.-.-VW -. -.--- 

I 0.350 I 0.350 
lMannnnnse I 7innnn I ii n.nnn 4.20E+OO 0 0 NA N/i 

, 7.00E-03 0.008 0.94 8.75E-01 7.45E-03 
Nickel 1060.000 1060.000 2.12E+Ol 0 0 NA NA 
Selenium 10.700 10.700 2.14E-01 0 0 NA NA 
Thallium 0.360 0.360 7.20E-03 0 0 NA NA 
Vanadium 112.000 112.000 2.24E+OO 0 0 NA NA 
Zinc 197.000 197.000 3.94E+OO 0 0 NA NA 

a = Calculated using Theoretical Bioaccumulation Potential equation (organic compounds). 
NA = NOAEULOAEL not available. 

rd rlrtlm may ricmmn 



FOOD CHAIN MODELING CALCULATION 
RED DRUM - MAXIMUM CONCEtiTRATlON 

FILTERED SURFACE WATER 
SITE 12 - JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Red Drum 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Sediment Ingestion Rate 

1 kg 
0.02 kg/day 

0 Uday 
0.02 kg/day 

%fish 0.85 
% sediment 0.15 

Maximum Concentrations 
t-rltered 

Surface Water Conciliation Dose NOAEL LOAEL LOAEL 
Concentration 

@w/kg) 
(mg/kg/day) (mg/kg/day) (mg/kg/day) NoAEL HQ HQ 

COPC ( ) mg/L . 
lnorganics (mg/kg) 
Barium 0.253 1.012 2.06E-01 0 0 ‘NA NA 

Manganese 0.211 78.703 1.97E+OO 0 0 NA NA 
Thallium 0.030 3.582 6.20E-02 0 0 NA NA 
Vanadium 0.023 0.000 3.36E-01 0 0 NA NA 

NA = NOAEULOAEL not available. 



Red Drum 
(Conservative Inputs) 
Body Weight 

FOOD CHAIN MODELING CALCULATION 
RED DRUM - MAXIMUM CONCENTRATION 
BASED ON SAMPLES COLLECTED IN 1995 

SITE 12 - JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 1 OF 2 

1 kg 
Food Ingestion Rate 0.02 kg/day 
Water Ingestion Rate 0 L/day 
Sediment Ingestion Rate 0.02 kg/day 

%fish 0.85 
% sediment 0.15 

Maximum Concentrations 
I I I I I I 

I COPC 

Sediment 
Mummichog 

Concentration 
TBP Dose NOAEL LOAEL NOAEL LOAEL 

(mgh) 
Concentrationa (mgAq/day) (mg/kghy) (mg/kg/day) I-IQ HQ 

(ma/ka) ’ 
Semivolatile Or! panic Compounds 
Bis(2-Ethylhexyl) phthalate 10 I 21.739 1 4.00E-01 1 0 I 0 1 NA 1 NA 
Di-n-octyl phthak ate 0.9 1.957 i 3.60E-02 1 0 0 1 NA I NA 
Diethyl Phthalate I 0.029 I 0.063 1 l.l6E-03 1 0 I 0 1 NA 1 NA 1 
pesfi&iodDCR~ 

SW”.,,. --.a 

4,4’-DC - E I 0.520 I 8.704 1 1.50E-01 I 0 I 0 1 NA 1 NA 
4,4’-DDT 0.038 0.138 1 2.46E-03 1 0 0 1 NA I NA 
Aroclor-1254 24.000 96.522 1.71 E+OO 0 0 NA NA 
Dieldrin 0.006 0.024 4.3lE-04 0 0 NA NA 
Fndrin 1 300 4.696 8.34E-02 0 0 NA NA -. .-. . . . I . .--- I ..--- -._ _- .- 1 . _. . 

aloha-BHC I 0.003 I 0.012 1 2.16E-04 1 0 I 0 1 NA I NA i 
nits lnor al 

+ Alumini ____._... urn 11700 11700 2.34E+02 0 0 NA NA 
Antimony 9.4 9.4 I .88E-01 0 0 NA NA 
Arsenic 49.7 49.7 9.94E-01 0.59 7.1 1.68E+OO 1.40E-01 
Barium 73-2 73.2 !.46E+OO 0 0 I NA I 

ICadmium 

p 

I 4.7 I 4.7 I 9.40E-02 I 0 I 0 1 NA I NA -... 

IChromium --- . . . . 1- 
Cobalt 
Copper 

I I 

. . . 

I I 

. _. .-- -- . _. . . _. . 

I 119 119 1 2.38E+OO I 0.02 0.;2 1 .I 9E+02 1.98E+Ol 
I I I “#-“l-n, I 0 0 NA NA 
I 489 I 489 1 9.78E+OO I 0 0 NA NA 



Red Drum 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Sediment Ingestion Rate 

FOOD CHAIN MODELING CALCULATION 
RED DRUM - MAXIMUM CONCENTRATION 
BASED ON SAMPLES COLLECTED IN 1995 

SITE 12 - JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 2 OF 2 

1 kg 
0.02 kg/day %fish 0.85 

0 L/day % sediment 0.15 
0.02 kg/day 

Maximum Concentrations 

Sediment 
Mummichog 

Concentration Conc~~t~ationa 
Dose NOAEL LOAEL NOAEL LOAEL 

@w/kg) 
(mg/kg/day) (mg/kg/day) (mg/kg/day) HQ HQ 

-Ame IWW-dlLm\ 
I I I I I 

1 I? IdFifl.? I 0 I n I NA I NA 
Lurb \,I+J,R$.j, 

Iron 307000 307000 . ., . l -. . .-. ..- , I Lead 2930 2930 1 5.86E+Ol I 0 I n 
0 

1 NA . . I tiA 1 t 
Manganese I 1480 ! 1480 1 2.96;2+01 c 1 0 ! 1 NA 1 NA 
Nickel I 86.9 I 86.9 1 -. 1.74E+nn l 0 1 n I NA . _. . I NA 

-- 
I -. -- 

Selenium 1.2 I.‘) 
1.; 

I 3Anl 

,.,,;-02 2.40E-02 0 0 
0 NA NA 

Silver 0 NA NA 
I I Vanadium 44.9 44 -.9 8.98E-01 0 0 NA NA 

Zinc 1520 520 3.04E+Ol 0 0 NA NA I 1 

a = Calculated using Theoretical Bioaccumulation Potential equation (organic compounds). 
NA = NOAEULOAEL not available. 



Osprey 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Sediment Ingestion Rate 

FbOD CHAIN MODELING CALCULATION 
OSPREY - AVERAGE CONCENTRATION 

BASED ON SAMPLES COLLECTED IN 1998 - 1999 
SITE 12 - JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 1 OF 2 

1.403 kg 
0.295 kg/day 

0 L/day 
0 kg/day 

% fish 1 

Mean Concentrations 
I I Sediment I Red Drum 

Concentration Concentrationa 
Dose NOAEL LOAEL LOAEL 

COPC (mg/kg) (w/kg) . 
(mg/kg/day) (mg/kg/day) (mg/kg/day) NoAEL HQ HQ 

Semivolatiles fmdkd 
Acenapht _._. 
Benzo(a)anthracene 0.007 0.001 
Benzo(a)pyrene 0.013 0.003 -. .-- 
Benzo(b)fluoranthene 0.018 0.004 7.50E v7 
Benzo(k)fluoranthene 0.007 0.001 2.93E-04 -l-et --f-7 
Bis(2-ethvlhexvhphthalate 0.337 0.230 4.84E 
r 

\---Gz- --9, 

hene I 0.071 I 0.014 I 2.97E-03 10 100 2.97E-04 1 2.97E-05 
3.01 E-04 10 100 3.01 F-n5 I R ni F-f% 

5.43F-04 10 100 5.4_- -- , _. .__ 
J-IA IA Inn 7 mF-nF; I 7 c;nt=-i 

.- VW , “.” m L “V 

3E-05 I !snE-I)6 1 

:hrvsene 
-02 

I’.; 
----- 

11 4.40E- .-- __ 
\. ,~~ _ I I o.nn9 -.--- I 

I 
nnn7 -.--- 

1 
I 

3.62E-04 
10 100 3.62E-05 3.62E-06 

Fluoranthene I 0.017 I 0.003 I 7.11 E-04 10 100 7.11 E-05 7.11 E-06 
Indeno(l,2,3cd)pyrene 0.008 0.001 3.14E-04 10 100 3.14E-05 3.14E-06 
Pentachlorophenol 0.805 0.550 1 .I 6E-01 0 0 NA NA 
Pyrene * 0.012 0.002 4.86E-04 . 10 100 4.86E-05 4.86E-06 m__r!ms-.- ,-A- . n. . 
resrlclaeurws (rnqKg1 
4,4’-DDT 
Alpha-chlordane 
Gamma-chlordane 
Methoxvchlor 

0.009 0.010 2.05E-03 1 0.0028 1 0.028 1 7.32E-01 
I 

1 7.32E-02 
0.003 0.010 2.17E-n3 716 I 10.7 1 l.O2E-03 f 2.03E-04 
0.003 0.005’ ‘8E-05 
0.083 0.077 NA _ 

lnorgs (mg/W 
Alumil~.... -I-- -- .-.--- l- 9843 A88 -- .-.--- -..,- -, . .V”M. “V 
Antimony I 2.197 I 2.197 1 4.62E- NA 

mics 
num 

-.- 

-Fzz 

-. . . - -- b.. . ..--- -- -. 

l.O5E-03 2.14 10.7 4.89E-04 9.: 
) 1.62E-02 0 0 NA ._.. , 

1 7 n-+03 1 109.7 I 1097 I 1.89E+Ol I I 8oF+nn I 
01 I 0 I 0 I NA 

2;;. 
.’ 

.: 

4 



Osprey 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Sediment Ingestion Rate 

than Cnnr?antmtinna 

FOOD CHAIN MODELING CALCULATION 
OSPREY - AVERAGE CONCENTRATION 

BASED ON SAMPLES COLLECTED IN 1998 - 1999 
SITE 12 - JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 2 OF 2 

1.403 kg 
0.295 kg/day % fish 1 

0 L/day . 
0 kg/day 

.I._.... -1..-- . . . . --.--.- 

Sediment t-ted Drum 
Concentration Concentrationa’ 

Dose NnAFt I nAFl I OAFI 

COPC _ O-w/kg) . (mg/kg) QwWday) (1 
w-, .-- 

ng/kg/&y) 1 (mg/kg/day) 1 NoAEL HQ 1 -Ho- 1 

Arsenic 4.649 4.649 9.78E-01 2.46 7.38 3.97E-01 1.32E-01 
Barium 12.094 12.094 2.54E+OO 20.8 41.7 . !.22E-01 6.lOE-02 
Beryllium 0.405 0.405 8.52E-92 0 0 NA NA 
Cadmium 0.233 0.233 4.90E-02 1.45 20 3.38E-02 2.45E-03 
Chromium (total) 16.256 16.256 3.42E+OO 1 5 3.42E+OO 6.84E-01 
Cobalt 2.196 2.196 4.62E-01 1 10 4.62E-01 -4.62E-02 
Copper 9.713 9.713 2.04E+OO 47 61.7 4.35E-02 3.31 E-02 
Iron 11211.667 11211.667 2.36E+03 100 1000 2.36E+Ol 2.36E+OO 
Lead 22.567 22.567 4.74E+OO 1.13 I 11.3 1 4.20E+r DO 4.20E-01 
Mannannse 
.-.-. . -. .-v- 

Mercurv 
1 Nickel . ..-..-. 

Selenium --.-...-... 
Thnllilrm 

1 

* 49.689 I 49.689 
I 

.-.--- 
I 

I 
I 

l.O4E+Ol I 977 I 9770 1 l.O7E-02 I l.O7E-03 
I 0.070 I 0.070 I 1.48E-02 I 0.0064 I 0.064 I 2.31E+OO 1 2.3 1 E-01 
I 
I 

63.100 1.71E-01 1.24E-01 --..-- I 
I 

63.100 -_..-- I 
I 

1.33E+Ol I 77.4 I 107 1 1 
I 1.158 I 1.158 1 2.43E-01 I 0.4 I 0.8 t 6.09E-01 1 3.04E-011 
I n-71 Ii I 0.715 I 150E-01 I 0.47 I 4.7 1 3.20E-01 1 3.20E-02 1 . . .u...-. . . -.. .- -.. .- 4 ..-_- _ . 

Vanadium 23.111 23.111 4.86E+OO ii.4 114 4.26E-01 1 4.26E-02 
Zinc 30.633 30.633 6.44E+OO 14.5 131 4.44E-01 1 4.92E-02 

a = Calculated using Theroretical Bioaccumulation Potential equation (organic compounds). 
NA = NQAEULOAEL not available 



. 

Osprey 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Sediment Ingestion Rate 

. 

FOOD CHAIN MODLEING CALCULATION 
OSPREY - AVERAGE CONCENTRATION 

FILTERED SURFACE WATER 
SITE 12 -JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

1.403 kg 
0.295 kg/day 

0 L/day 
0 kg/day 

% fish 1 

Mean Concentrations 

COPC 
lnorganics (mg/kg) 
Barium 
Manganese 

Thallium Vanadium 

Water Fish 
Concentration Concentration 

Dose NOAEL LOAEL 
(mg/kg/day) (mg/kg/day) (mg/kg/day) NoAEL HQ LoAEL HQ 

-2, : 

(mg/L) (mg/kg) 
;y 4 _I 
i;\G . . . ; 6 L 0.123 0.490 1.03E-01 20.8 41.7 4.95E-03 2.47E-03 :;g& ‘/I y 

0.132 49.334 l.O4E+Ol 977 9770 l.O6E-02 1.06E-03 ‘L. ) g&b -‘a‘ 

0.008 0.015 0.939 1.97E-01 0.47 4.7 4.20E-01 4.20E-02 ,:.. 0.000 3.07E-05 11.4 114 2.69E-06 2.69E-07 



FOOD CHAIN MODELING CALCULATION 
OSPREY - AVERAGE CONCENTRATION 

BASED ON SAMPLES COLLECTED IN 1995 
SITE 12 - JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 1 OF 2 

Osprey 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Sediment Ingestion Rate 

1.403 kg 
0.295 kg/day 

0 L/day 
0 kg/day 

% fish 1 

COPC 
I . . . . I 

Semivolatile Organic by 

~Bis[2-Ethvlhe~~~\-~+~~~‘-~~ 

Mean Concentrations 
Sediment Red Drum 

Concentrationa 
Dose NOAEL LOAEL NOC.-- 

Concentration LWAtL Hu 

(mg/kgl I (mg/kg) 
(mg/kg/day) (mg/kg/day) (mg/kg/day) HQ 

?mpounds 
* t I L: 7QEA3 1 y I ,p 111 IalarZ 5.195 I 3.549 1 7.46E-01 1.1 11 fjJQC-“I 

“L-V I , “.l “L-VW= 

-se*- Di-n-octyl phthawe I 
I 

r\ EAL v.cJua I 
n A,Q “.-tliJ 1 Q -LO2 , “.VYL 1.1 11 7.9Ul “F-02 I 7.99E-03 I 

Diethvl Pl-&‘--‘-+- n CiE n c1c3 A I hIA I 
-I ILI lalaie I “.J Iti I V.Vcl.5 I 7 ?a= , I .,,,-02 0 0 Nm , tvT\ I 
les/PCBs 

I n W-IQ I i con I QlliLO1 0.0028 0.028 1.22E+02 1.22E+Ol 
-t,Lt -uu I I V.““” “.“T” V. . ,,-03 0.0028 0.028 3.26E+OO 3.26E-01. 
Aroclor-1254 12.016 15.187 3.19E+OO 0.18 1.8 1.77E+Ol 1.77E+OO 
Dieldrin 0.006 0.008 1.60E-03 0.077 0.77 2.08E-02 2.08E-03 
Endrin 0.602 0.740 1.56E-01 0.01 0.1 1.56E+Ol 156E+OO 
alpha-BHC 0.013 0.016 3.44E-03 0.56 2.25 6.14E-03 1.53E-03 

I- -- J 

Pesticid 
4,4’-DDt 
A AI nn-r 

I “.Y”” I I .“L” , “.-rTIL 
A mQ I n nd2 I Ql7F 

lnorganics 
Aluminum 
Antimony 
Arsenic 
Rnrh Irn 

10640.000 10640.000 _.- 
6.350 6.350 1.34 
45.150 45.150 9.49-. 
70.000 70.000 1.47E-t 

2.24E+03 109.7 1097 2.04E. . . _. 
E-i.00 0 0 NA 
E+OO 2.46 7 WI 2 Rf=iFsfrl I 

& 

3.8 t 
I .” 

-z- ‘v 
7 . .--- -. -. 

LI*...*.. I . -.--- 

I 

I R 7R-l I !3 7!in 1 fi 83E-01 
-i-E 

1.45 20 4.71 E-01 3. 
.--‘E+Ol 1 5 1.65E+Ol 3.. 

I 3.25E+OO 1 10 3.25E+OO 3.t 
0 6.91 E+Ol 47 61.7 1.47E+OO 1: 



Osprey 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Sediment Ingestion Rate 

FOOD CHAIN MODELING CALCULATION 
OSPREY - AVERAGE CONCENiRATlON 

BASED ON SAMPLES COLLECTED IN 1995 
SITE 12 - JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 2 OF 2 

1.403 kg 
0.295 kg/day 

0 L/day 
0 kg/day 

% fish 1 

Mean C oncentratlons 
I m- _I:-- - ._I ’ Red Drum 

Dose NOAEL LOAEL 
Ion r;oncentrationa 

(mg/kg) 
(mg/kg/day) (mg/kg/day) (mg/kg/day) NpQEL LOAEL HQ 

10 214500.000 . 4.51 E+04 100 1000 4.51 E+02 4.51 E+Ol 
I IQ R 77F+cn7 R 77Fd-M 

.-.-.-- “. , .- 

I “7. , .35E+Ol 77.4 107 1.7.,“. I.&Vb”, 2.17E-01 0.4 0.8 5.41E-01 2.- - I 

n n hlA 

I 135.500 I 1135.500 1 2.39E+02 1 14.5 I 131 

a F Calculated using Theoretical Bioaccumulation Potential Equation (organic compounds). 
NA = NOAEULOAEL not available. 



FOOD CHAIN MODELING CALCULATION 
OSPREY - MAXIMUM CONCENTRATION 

BASED ON SAMPLES COLLECTED IN 1998 - 1999 
SITE 12 - JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 1 OF 2 
Osprey 
(Conservative Inputs) 
Body Weight 1.403 kg 
Food Ingestion Rate 0.295 kg/day % fish 1 
Water ingestion Rate 0 L/day 
Sediment Ingestion Rate 0 kg/day 

Maximum Concentrations 
I I Sediment I Red Drum I _ I COPC 

NOAEL LOAEL I hlr\ACI ,,I LQAEL I I _ _ _ _ _ 
Concentration Concentration” uose 

(mgW (mg/kg) (mg/kg/day) 1 (mg/kg/day) 1 (mg/kg/day) 1 “‘“‘? nU 1 HQ 1 

Semivolatiles (mdkg) - 
Ac 
Benzo(a)an 
Benzo(a)py 
Benzo(b)fluoranmene I 
BptnlWfla wwanthnnn 

BislL-I;LI lYll I 
Phnrcann 

0.12 L 0.024 1 5.00E-03 1 10 - enaphthene I I 100 1 5.00E-04 5. 
---‘-‘-ithracene n f-liQ I tl MIA 1 7 r;ftI=-fiA 1 Ill I 4AA I”” ’ 

I V.” I” I “.““T n .Y”L “7 I” 7=A= 05 , I .a”=- 7. 
rrene I I n nm “.“I” I I n nn8 _.“_I 1 1 !iRF-0% l I ..--- -- in I .- I inn I”” 1 i EQC- , ,.,“L-o4 1. 
-..--LL--- I I I c nnr no I I *^A I ---c-1 L _I,.,. a 

V. XL 
I 

“.“L-r “.““L- “V I IUU , P.UUL;- 
nnin n nnd 1 7 !WF-C-IA I inn I 7 rnc- 
V.” I” 

n AA 

“.UJL 
I 

“.“I” , “.““L-“” 

n n3fi I n nnG I i nw-nq 
“.“L” “.““s. 

0.18 0.122 
0.089 0.01 E 

I 
..ev , “.*.-“* , v., .- -- 

B.-v” I *““L-“J 

1 1 2.59E-02 1 0 0 I IYH NA 
I 1 3.71E-03 1 10 inn 1 2 71F-nA 3 71 F-M 

II l”Fil I”, I ,r,“-u”,)Jyl GI I-s 

Pentachlorophenol 
Pyrene 
PesticideslDfiD- frr-tlr-’ 
4,4’-DDT 
Alpha-chlordane 
Gamma-nhlnrAe,nn 

TUlaP [lllyl”y, 

I 0.066 I 0.075 1.58E-02 1 n nnpp I n rvm I c cae ,nn I c: ccc-ni I 

0.012 co39 8.22E-03 
“.““kO u.uco i).““LT”” cl.““L-” I 
2.14 10.7 3.84E-03 7.69E-04 

nnin I n i-m 1 A ARFJI? 3 +A 4n7 c, nnc 33 4.17E-04 I I ,I I IQ-W ll”, “al IC 

1 Methoxychlor 
lnoraan its (mg/kg) 
AlUtllll ,,m 
Antimony 

I 
V.” I-r I “.“L I T.T”L- “V L. 17 I IV./ 1 L.UJC’I 

I 0.68 I 0.836 1 1.76E-01 1 0 0 I I MA I NA , ,wr\ , 

I 52700 I 52700 1 l.llE+04 1 109.7 I 1097 1 1.01E-V ” n’=*n’ ’ 
6.8 6.8 1 1.43E+OO 1 0 L 0 I NA I NA 1 



l’ 

Osprey 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Sediment Ingestion Rate 

FOOD CHAIN MODELING CALCULATION 
OSPREY - MAXIMUM CONCENTRATION 

BASED ON SAMPLES COLLECTED IN 1998 - 1999 
SITE 12 - JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 2 OF 2 

1.403 kg 
0.295 kg/day 

0 L/day 
0 kg/day 

% fish 1 

Maximum Concentrations 

a = Calculated using Theroretical Bioaccumulation Potential equation (organic compounds). 
NA = NOAEULOAEL not available 



FOOD CHAIN MODELING CALCULATION 
OSPREY - MAXIMUM CONCENTRATION 

FILTERED SURFACE WATER 
SITE 12 -JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Osprey 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Sediment Ingestion Rate 

1.403 kg 
0.295 kg/day 

0 L/day 
0 kg/day 

% fish 1 

Maximum Concentrations 
Water Fish Dose NOAEL LOAEL 

Concentration Concentration (mg/kg/day) (mg/kg/day) NoAEL HQ LoAEL HQ 
COPC (mg/L) (mg/kg) 

(mg/kg/day) 

lnorganics (mglkg) Barium 0.253 1.012 2.13E-01 20.8 41.7 l.O2E-02 5.10E-03 
Manganese 0.211 78.703 1.65E+Ol 977 9770 1.69E-02 1.69E-03 
Thallium 0.030 3.582 7.53E-01 0.47 4.7 1.60E+OO 1.60E-01 
Vanadium 0.023 0.000 4.84E-05 11.4 114 4.24E-06 4.24E-07 

. 



FOOD CHAIN MODELING CALCULATION 
OSPREY - MAXIMUM CONCENTRATION 

BASED ON SAMPLES COLLECTED IN 1995 
SITE 12 - JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 1 OF 2 

Osprey 
(Conservative Inputs) 
Body Weight 1.403 kg 
Food Ingestion Rate 0.295 kg/day % fish 1 
Water Ingestion Rate 0 L/day . 
Sediment Ingestion Rate 0 kg/day 

Maximum Concentrations 
I I Sediment I Red Drum I - I ..-a- .L LOAEL 

l”‘J’ “J’ Jay) OwWW) 
NyQEL LOAEL HQ Concentration Concentrationa 

Dose NUHt 

COPC (mg/kg) (mg/kg) 
(mg/kg/day) Imnlknlr 

- - _ __ - 
-c Comoounds 

~- 
Semivolatile Organi 

(YYP 1 lO.OOOI 6.832 1 1 Bis 2-Eth lhex I) hthalate 1.44E+OO 1.1 11 1.31 E+OO 1.31 E-01 
Di-n-octvl ohthalate I 0.900 I 0.61.5 I 1 39F-ni I 1.1 11 l.l8E-01 l.l8E-02 

0 0 NA NA Diethyl Phthalate 
Pesticides/PCBs 

4,4’-DDE 
4,4’-DDT _ 

I -.- -_ I -.- .- , ..--- “1 
I 0.029 I 0.020 1 4.17E-03 1 I _. . . _. . I I 

0.520 I 2.736 1 5-7w-nl 1 0.0028 I 0.028 I 2.o5t=+w I 7 nwsnl I 

0.038 0.043 
IAroclor-1254 1 Dieldrin 

1 Endrin 
Ialpha-BHC 
lnoraanics 
Aluminum 
Antimony 
Arsenic 
Barium 
Cadmium 
Chromium 
Cobalt 
Copper 

-.. -- -. -.---. -- -.---.v, 

9.12E-03 0.0028 0.028 3.26E+OO 3.26E-01 
24.000 0.006 30.335 0.008 6.38E+OO 1.60E-03 0.077 0.18 1.8 3.54E+Ol 3.54E+OO 

0.77 2.08E-02 2.08E-03 
1.200 1.476 3.1 OE-01 0.01 0.1 3.10E+Ol 3.10E+OO 
0.003 0.004 8.02G04 0.56 2.25 1.43E-03 3.56E-04 

11700 11700 2.46E+03 109.7 1097 2.24E+Oi 2.24E+OO 
9.4 9.4 1.98E+OO 0 0 NA NA 

49.7 49.7 l.O5E+Ol 2.46 7.38 4.25E+OO 1.42E+OO 
73.2 73.2 1.54E+Ol 20.8 41.7 7.40E-01 3.69E-01 
4.7 4.7 9.88E-01 1.45 20 6.82E-01 4.94E-02 
119 119 2.50E+Ol 1 5 2.50E+Ol 5.00E+OO 
22.7 22.7 4.77E+OO 1 10 4.77E+OO 4.77E-01 
489 489 l.O3E+02 47 61.7 2.19E+OO 1.67E+OO 

. 

_,.rn”^.. -^.. hi- _ .- .- 



Osprey 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Sediment Ingestion Rate 

FOOD CHAIN MODELING CALCULATION 
OSPREY - MAXIMUM CONCENTRATION 

BASED ON SAMPLES COLLECTED IN 1995 
SITE 12 - JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 2 OF 2 

1.403 kg 
0.295 kg/day 

0 L/day 
0 kg/day 

% fish 1 

3 
1 

8 

Maximum Conqentrations 
Sediment Red’Drum 

Concentrationa 
Dose NOAI EL LOAEL NOAEL 

Concentration 
,p\‘Lc, UA 

(mg/kg/day) (mg/kg/day) (mg/kg/day) HQ 
bunCL rlu 

I 
COPC @w/kg) (mg/kg) 
Iron ,307ooo 307000 6.46E+04 100 1000 &ARl=sfW F AC= *A’ 

Lead I 2930 2930 6.16E+02 1.13 11.3 5.r 
_ _ n77 cl77f-l ?, I ‘i”” “.ll-l”- , -. . I 

nai 86.9 86.9 1.83E+Ol 1 77.4 I -1+ 
aerenium 1.2 1.2 2.52E-01 w. . -.1 _._ .- - “.I”- “rn 
Silver 1.2 1.2 2.52E-01 0 0 NA NA 
Vanadium 44.9 44.9 9.44E+OO 11.4 114 8.28E-01 8.28E-02 
Zinc 1520 1520 3.20E+02 14.5 131 2.20E+Ol 2.44E+OO 

a = Calculated using Theoretical Bioaccumulation Potential Equation (organic compounds). 
NA = NOAEULOAEL not available. 



FOOD CHAIN MODELING CALCULATION 
MUMMICHOG - AVERAGE CONCENTRATION 

BASED ON SAMPLES COLLECTED IN 1998-1999 
SITE 12 -JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 1 OF 2 

Mummichog 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Sediment Ingestion Rate 

0.003 kg 
0.00018 kg/day 

0 L/day 
0 kg/day 

Mean Concentrations 
I I I 

Semivolatiles 
IAcenaphthene 
IBenzo(a)anthracene 

Sediment 
NOAEL H 

I 
‘“yEyion (mg?l$ay) (rnztky) (rn$t&y) 

I I 

I 0.071 _.-. 1 4.28E-03 1 0.3 I 3 1 1.435n7 I i ~43h-m I 
! 0.007 1 4.34E-04 1 0.3 3 1 1.4 

Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Bis(2-ethvlhexvhohthalate 

-- -- . . .-- -- 
.5E-03 1.45E-04 

0.013 1 7.82604 1 0.3 I 3 1 7 WE-03 2.61 E-04 
0.01” I .“OC”“3 i:“, 3 o.oOE-03 3.60E-04 
0.007 4.23E-04 3 1.41 E-03 1.41 E-04 
0.337 2.02E-02 0 0 NA NA 

Chrysene I O.OOY I 3.21tz”u4 I U.3 I 3 I 1. /4t-UY I 1./4t-04 ~ ~- 
Fluoranthene I 0.017 1 1.02E”03 -- -- I I)..? -.- I n 3 1 Rdli=-OR ;:51 ..- WV I 3 w...- 04 AiF- 

In Ideno(l,2.3-cd)ovrene Pentachlorophenol 0.008 I 4.5: 3E-04 0.3 I 0.805 4.83E-02 0 0 NA E-03 1.51 NA E-04 

Pyrene 0.012 6.99E-04 0.3 3 2.33E-03 2.33E-04 
Pesticides/PC& Ima/ka\ --_____--._ -. 
4,4’-DDT 
Alpha-chlordane 
Gamma-chlordane , 

-- --- -- , 
I 0.009 1 5.13E-04 0 0 NA NA 

1.90E-04 0 0 NA NA 
, 1.97E-04 0 0 NA NA 

Methoxychlor I 0.063 1 3.77E-03 0 0 NA NA 
Inoraanics (ma/kaI 

I 0.003 
0.003 

’ Aluminum 1 9843.888 5.91E+02 1 0 0 NA NA 
Antimony I 2.197 1.32E-01 1 0 0 NA NA 

,mmiohnn men.. ,.,..1,^^ 



FOOD CHAIN MODELING CALCULATION 
MUMMICHOG - AVERAGE CONCENTRATION 

BASED ON SAMPLES COLLECTED IN 1998-1999 
SITE 12 - JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 2 OF 2 

Mummichog 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Sediment Ingestion Rate 

0.003 kg 
0.00018 kg/day 

0 L/day 
0 kg/day 

Mean Concentrations 

COPC 
Arsenic 
Barium 
Ravllillm 

Sediment 
Dose 

Concm?~~!ion (ma/ka/dav) 
, 

4.649 z. I YC-u I 
12.094 7.26E n’ 
0.405 - InF 

NOAEL 
hdkdW) 

LOAEL I I 

(mg/kg/day) NoAEL l 
HQ 1 LOAEL HQ 1 

--I 

Cadmium 
Chromium (total) 

Cobalt 
Copper 
Iron 
Lead 
Manganese 
Mercury 

Nickel 
Selenium 
Thallium 
Vanadium 
Zinc 

) I ” - *, . - - -. 

. I nT+hl- A.4 0.59 7.1 4.73E-01 3.93E-02 
.‘” I 0 0 NA NA 

1 z.wi-02 0 0 NA NA 
’ ’ .AOE-02 0 0 NA NA 

,7lzt-n4 n n3 n 13 d RRF+I-II 8-i 3E+nn 
0.233 
16.256 kJL-“l , “.“L I Y. IL ..---. -. -. .--.-WV 
2.196 1.32E n-r ’ 1-u I n ” I n I hIA I.- I NA 

9.713 , ;I.o&Ol c ooc 0 ; NA ;;A 
1 11211.667 1 6.73E+02 0 0 NA NA 

-- --- 22.567 I . ^_C ^^ 1 .JLL .I.,, . I. n I, hf A I\.Y hiA 

49.689 2.J”L-r”” 
0.070 4.22E-03 0.;08 

. ., . 
I 

. _. . 

0.94 5.27E- .Ol 1 4.49E-03 _ , 
63.1 OC c37nc,nn 

I , J.,ilLl-“” , 
n ” I 

n 
I 

NA * ., . I 
I 

1.158 ’ _._ I 

1 6.95E-02 0 0 NA 
0.715 A !m+()2 i.-v- 0 0 NA ;;i 
23.111 1 nnr .auiiOO 0 0 NA NA 
30.633 1 ma3n n 0 NA NA 

..xJlztuu 1 " 
I 

" 
I 

I .r, 
I 

IYfl 

Inolz,nn I n I n NA NA I 

NA = NOAEULOAEL not available. 



FOOD CHAIN MODELING CALCULATION 
MUMMICHOG - AVERAGE CONCENTRATION 

FILTERED SURFACE WATER 
SITE 12 - JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Mummichog 
(Conservative Inputs) 
Body Weight 0.003 kg 
Food Ingestion Rate 0.00018 kg/day 
Water Ingestion Rate 0 L/day (No Data) 
Sediment Ingestion Rate 0 kg/day (No Data) 

Mean Concentrations 
Filtered 

Surface Water Dose . NOAEL LOAEL 
Concentration (mg/kg/day) (mg/kg/day) (mg/kg/day) NoAEL HQ LoAEL HQ 

a? 
‘.,’ 

COPC (mg/kg) ,&j f.:,. 

lnorganics (mg/kg) ,,.; k 

Barium 0.123 7.35E-03 NA NA NA NA . _\ 
Manganese 0.132 7,94E-03 NA NA NA NA 

Thallium 0.008 4.74E-04 NA NA NA NA 

Vanadium 0.015 8.76E-04 NA NA NA NA 

NA = NOAEULOAEL not available. 



FOOD CHAIN MODELING CALCULATION 
MUMMICHOG - AVERAGE CONCENTRATION 
BASED ON SAMPLES COLLECTED IN 1995 

SITE 12 - JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 1 OF 2 

Mummichog 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Sediment Ingestion Rate 

0.003 kg 
0.00018 kg/day 

0 Uday 
0 kg/day 

Mean Concentrations 1 
I h sediment NOAEL LOAEL 

COPC 
Co;;$ation (mgyizay) 

cl 9) 
(mg/kg/day) (mg/kg/day) NOXEL HQ LoAEL H? 

Semivolatile Organic Compduiids 
Bis(2-EthylhexyQphthalate 5.195 3.12E-01 0 0 NA NA 

Di-n-octyl phthalate 0.605 3.63E-02 0 0 NA NA 
Diethyl Phthalate 0.515 3.09E-02 0 0 NA NA 

lnorganics 
(Alllminlrm 6.38E+02 0 0 NA NA , .,- . . . . . .-... 
Antimony 6.350 3.81 E-01 0 0 NA NA 
Arsenic 45.150 2.71 E+OO 0.59 7.1 4.59E+OO 3.82E-01 
Rarium 70.000 4.20E .+oo 0 0 I NA NA --..-... 
Cadmium 3.250 1 1.95E-01 0 0 1, NA NA 
Chmmium 78.400 1.92E+Ol -...- . . . . -... 

ICobalt 
Copper 

4.7OE+OO 0.02 0.12 2.35E+02 2 I 
I 15.450 9.27E-01, 0 0 NA NA 

1.97E+Ol 0 0 NA NA 1 328.500 

‘) 3’ ,‘,:’ 



Mummichog 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Sediment Ingestion Rate 

FOOD CHAIN MODELING CALCULATION 
MUMMICHOG - AVERAGE CONCENTRATION 
BASED ON SAMPLES COLLECTED IN 1995 

SITE 12 - JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 2.OF 2 

0.003 kg 
0.00018 kg/day 

0 L/day 
0 kg/day 

Mean Concentrations 

I Sediment 
Concentration 

Manganese 
Nickel 

NA = NOAEULOAEL not available. 



Mummichog 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Sediment Ingestion Rate 

FOOD CHAIN MODELING CALCULATION 
MUMMICHOG - MAXIMUM CONCENTRATION 

BASED ON SAMPLES COLLECTED IN 1998- 1999 
SITE 12 - JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 1 OF 2 

0.003 kg 
0.00018 kg/day 

0 L/day 
0 kg/day 

Maximum Concentrations _ __-______ __... _ _ 
Sediment 

Concentration 
Dose NOAEL LOAEL 

COPC tmdkg) 
(mg/kg/day) (mg/kg/day) (mg/kg/day) NoAEL H 

I 

Acenaphthene I U.lZU 1 ~/.LuC-usY U.3 I 
, c.-r”L-“L L.-r”& JO 

Benz0 a\an+hm~n-m 
l,cu ,,I IICI~CZI I= I 

nnin 
V.” 1” 

I 1 nRF-m-4 I ,.“.dh V” , 03 
I 

3 1 3.60E-03 3.60E-04 
Benzo(a)pyrene 0.038 1 2.28E-03 1 ii I Y ’ - YE-03 1 I.OC 7.60E-04 
- II \*1. .-LL - .- -- - I trenzo(n)rruoranme-- * n 4nn I 7 Ilnr A-2 I ., n/m. I , r..r-ns.3 m t-IQ ., .* ? 1 3Af 2.40E-03 

il 1-z 
I 

V. IL” # .b”b Y” , -.- I 
” ,.,JE-02 

Benzo(k)fluorantha. IV SrlP I I flfllR v.- . . I i.O8E-03 I ..--- -- 0.3 I 3 3.60E-03 3.60E-04 
Bis(2-ethylhexyPnhthalntP ’ NA 

,p, 111 Ic41FIIcz , 
13 AAn 
“.-T-r” 

I 3 GAFJ-KJ I L.” r- v- , n I 
I 

0 NA 
Chrysene I 0.044 1 2.64E-03 1 0.3 I Y 1 um * YE-03 8.80E-04 
_I r .I ~. I. . ..“P..TT-.-.-#. n r\nn I c cnlz t-m I Ill,UX . -1-,1r-,1_1 m AQ .‘ . . ? ” I IFIL , ,.JE-02 1.84E-03 

5.20E-04 I, ,“czI I”\ I ,.c,“-u”,~J’“‘I” “.“b” r ..-- - -- , 3 1 5.20E-03 
Pentachlorophenol 0.18( 3 1 l.O8E-02 1 0 ! 0 I NA I NA 1 -- I J-,-.PeA 4-Pna-r- 
Pyrene 0.089 1 5.34E-03 I u.3 I 3 1 l./Ulz-uz 1 I./at-33 1 

Pesticides/PCBs (mglkg) 
in AI nnT NA 

Lt(-+ ‘IdId I 
I 
I 

n ncc: 
V.““” 

I R C)RF-t-l).? I “.““b v- , n I 0 NA I 
Alnha-ohlnrrkana r\qJ, ICI “1 SI”, UUI I” I nni9 V.” .- 1 7.20&04 1 . .--- - . 0 0 NA 1 NA 
Gamma-chlordane 0.014 8.401 Z-04 1 0 I 0 I NA I NA 

4.08E-02 1 u I u I 
.,I 
NH I 

&IA 
Methoxychlor 0.680 NA 
lnorgan 
AluminuI I I 
Antimony 

lies (mg/kg) 

I7V-l 1 G97nn 000 1 3.16E+03 I 0 I 0 I NA I 
hlA 1 

0 1 4.08E-01 1 0 0 -I NA I riA” 1 
“L, “V.’ 

I 6.801 



Mummlchog 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Sediment Ingestion Rate 

Maximum Concentrations 

FOOD CHAIN MODELING CALCULATION 
MUMMICHOG - MAXIMUM CONCENTRATION 

BASED ON SAMPLES COLLECTED IN 1998-. 1999 
SITE 12 - JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 2 OF 2 

0.003 kg 
0.00018 kg/day 

0 L/day 
0 kg/day 

NA = NOAEULOAEL not available. 

,.......,:-L-- --.. 



FOOD CHIAN MODELING CALCULATION 
MUMMICHOG - MAXIMUM 

FILTERED SURFACE WATER 
SITE 12 - JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Mummichog 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Sediment Ingestion Rate 

0.003 kg 
0.00018 kg/day 

0 L/day 
0 kg/day 

Maximum Concentrations 
Filtered 

Surface Water Dose NOAEL LOAEL 

OwkWM O-w~Wday) 
NOAEL HQ NOAEL HQ 

Concentration @whYday) 
COPC 
lnorganics (mglkg) 
Barium 
Manganese 
Thallium 
Vanadium 

(mg/kg) 

0.253 
0.211 
0.030 
0.023 

1.52E-02 NA NA NA NA 

1.27E-02 NA NA NA NA 

1.81 E-03 NA NA NA NA 

1.38E-03 NA NA NA NA 

NA = NOAEULOAEL not available. 



FOOD CHAIN MODELING CALCULATION 
MUMMICHOG - MAXIMUM CONCENTRATION 
BASED ON SAMPLES COLLECTED IN 1995 

SITE 12 - JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 1 OF 2 

Mummichog 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Sediment ingestion Rate 

0.003 kg 
0.00018 kg/day 

0 L/day 
0 kg/day 

Maximum Concentrations 

CT)PC 

NOAEL ----- ’ 
@x&Nay) 

LOAEL 
OWWW) 

NOAEL HQ LOAEL HQ 
I I 

--. - I . . . . . . I I I 
Semivolatile Organic Comaounds r- ------- 
Bis(2-Ethylhexyl)phthalal te I 10.000 I . 6.00E-01 I 0 I 0 I NA I I NA I 
Di-n-octyl phthalate 0.900 

i 

1 540E-02 i 
--.-- -- 

0 I 0 I NA I 
I 

NA I 
Diethyl Phthalate 0.02! 1 I 1.74E-03 I 1 0 I I 0 I I . NA . . . i I ;;A I I 
Pesticides/PCBs. 

14.4’-DDE 
4;4’-DDT 

I 0.520 1 3.12E-02 1 0 I 0 I NA I NA 
-. 

I 
0.038 2.28E-03 0 0 NA NA 

Aroclor-1254 24.000 1.44E+OO 0 0 NA NA 
Dieldrin 0.006 3.72E-04 0 0 NA NA 
Endrin 1.200 7.20E-02 0 0 NA NA 
alpha-BHC 0.003 1.86E-04 0 0 NA NA 

..e ,,-...” :-I-,.” -- . . . fir 



Mummichog 
(Conservative Inputs) 
Body Weight 
Food tngestion Rate 
Water Ingestion Rate 
Sediment Ingestion Rate 

FOOD CHAIN MODELING CALCULATION 
MUMMICHOG - MAXIMUM CONCENTRATION 
BASED ON SAMPLES COLLECTED IN 1995 

SITE 12 - JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 2 OF 2 

0.003 kg 
0.00018 kg/day 

0 L/day 
0 kg/day 

Maximum Concentrations 
I ’ NOAEL LOAEL , . . . , ,. , . I 

COPC 
Iron 
Lead 
Manganese 
Nickel 
.Sdnnit Irn 

307000.000 ’ 1.84E+04 
2930.000 1.76E+02 
1480.000 8.88E+Ol 
86.900 5.21 E+OO 
1.700 7.20E-02 

I WxWWY) 

VI.Y.IIUV.. . .--- ’ Silver 1.200 7.20E-02 0 0 NA NA 
Vanadium 44.900 2.69E+OO 0 0 NA NA 
Zinc 1520.000 9,12E+Ol 0 0 NA NA 

NA = NOAEULOAEL not available. 



FOOD CHAIN MODELING CALCULATION 
COTTON MOUSE - AVERAGE CONCENTRATION 

SITE 12 - JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 1 OF 2 

Cotton Mouse 
(Conservative Inputs) 
Body Weight 0.031 kg 
Food Ingestion Rate 0.0086 kg/day % Vegetation 0.98 
Water Ingestion Rate 0 L/day 
Soil Ingestion Rate 0.0086 kg/day % Surface Soil 0.02 . 

Mean Concentrations 
Soil Vegetation 

Concentration Concentrationa 
Dose 

/-P./l.l/A~.,\ I 
NOAEL 1 LOAEL 1 NOAEL 1 LOAEL I 

(COPC I (mg/kg) I (mg/kg ) 
(~~~yrnyruay) img/kg/day) (mg/kg/day) HQ HQ 

Semivolatile Organic Compounds 
12-Methvlnaohthalene I 0.203 I 0.001 ’ 1.499E-03 1 1 I 10 1.50E-03 1 1.50E-04 I 
Acenaphthene 6.198 ~ 0.001 1.462E-03 1.3 
Acenaphthylene 0.203 0.001 1.495E-03 1.3 
Benzo(a)anthracene 0.168 0.001 1.241 E-03 1 

_-.._! 0.167 0.001 1.230G03 1 
,w.eF..,h,T.%n n 470 n nn-l 4 

1 .I 2E-03 5.62E-04 
-.- , l.l5E-03 5.75E-04 

I 10 I 1.24E-03 1.24E-04 
I 10 1 1.73F-03 1 1.33F-04 i Benzo(a)pyrene ---- -- t 

Benzo(b)fluvlal 111 IGil IG I “.IIL I V.“” I , 1.266E-03 1 ; ;o 
. .--- -- . .--- - . 
1.27E-03 1.27E-04 

Benzo(k~flunranthene .-,..--.- ..-.. -..- I 0.177 
oili 

I 0.001 -.--. 1 1.303E-03 ..---- -- 1 1 IO 1.30E-03 1.30E-04 
Bis(Pe ~ thvlhexvllohthalate I I 0.005 1 2.051E-03 ’ 18.3 183 l.l2E-04 1 .I 2E-05 
Chrvsene I n-171 I 0.001 I 1.259E-03 I 1 10 1.26E-03 1.26E-04 

1 10 1.32E-03 1.32E-04 
19E-03 5.47E-04 

-... --..- 

IFluoranthene 
I -_.. . I ----. ..---- -- 

I 0.180 I 0.001 ’ 1.324E-03 I 

Pesticides/PC& 
4,4-DDE 
Methoxychlor 

IPhenanthrene 

I 0.004 I 0.000 ’ 3.645E-05 ’ 0.8 I 4 ’ 4.56E-05 ’ 9.11 E-06 
0.013 0.000 1 1.218E-04 1 4 8 ’ 3.04E-05 ’ 1.52E-05 

_ .- _ ._ mm en mo=n 



FOOD CHAIN MODELING CALCULATION 
COTTON MOUSE - AVERAGE CONCENTRATION 

SITE 12 - JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 2 OF 2 

Cotton Mouse 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water ingestion Rate 
Soil Ingestion Rate 

0.031 kg 
0.0086 kg/day 

0 L/day. 
0.0086 kg/day 

% Vegetation 

% Surface Soil 

0.98 

Mean Concentrations I I 

I 
Soil 

Concentratior 

Vegetation Dose NOAEL LOAEL NOAEL LOAEL 
I Concentrationa HQ 

COPC 1 @@kg) (mg/kg) 
(mg/kg/day) (mg/kg/day) (mg/kg/day) HQ 

Is and lnorganics I nnr\n OTC I r) 710 i 1 OfinF+nl 1 1.93 I 19.3 I 1:02E+Ol 1 G Meta 
Alumrnum 
Antimony Arsenic 

Barium 

Beryllium Cadmium 

Chromium (total) 
Cobalt 

Copper 
Iron 
Lead 

panganese 

1 Mercury 
INickel 
Selenium 

_, Vanadium 
IZinc 

)2E+OO 
533O.Ol a c., I.2 I.“---. -. 

1.376 0.055 2.260E-02 0.125 1.25 1.81 E-01 1.81 E-02 
3.869 0.145 6.091 E-02 0.126 1.26 4.83E-01 4.83E-02 
13.166 0.395 A nrrlr n4 l .uu4c-u I r4 a. I I=.4 2 !idF-c-13 V.W .- -- 3.54E-03 -- 

0.078 0.078 
2.167E-02 0.66 i.6 3.28E-02 3.: 28E-03 

0.294 0.172 4.851 E-02 1 10 4.85E-02 4.; 85E-03 . 

4.159 0.006 2.477E-02 3.28 32.8 7.5! 5E-03 7.55E-04 

0.722 0.003 4.788E-03 1 10 4.7!. 9E-03 4.79E-04 

13.167 1.633 
5.169E-01 11.7 15.14 4.42E i-02 I 3.41E-02 

8123.688 8123.688 3 3E;AF+fi.? 500 4.5lE+Ol 51 E+OO L.L” m-n “W 50 

78.578 3.057 1.267E+OO -i 

14.~ 
80 1.58E-01 1.58E-02 

I 
_- --- 
66.222 I 

3.311 1.268E+OO 88 284 1.44E-02 4.46E-03 

I 
^ A,.._ 
U.ULIY ,-a rrnn I 0.058 3 1.634E-02 m-vi w-13 

l.O9E+OO 

0.048 0.015 40 0.025 80 
6.54E-01 

7.00E-04 3.50E-04 
I z.claY I ^ ^^^ 

U.UY3 0.062 1./4/e-uz 1 U.L I V.VV , v., 4E-02 5.29~~02 

4.522 0.005 2.64!’ nr, ’ tiz-VL 1 n 9-i “.L w I I 31 h. I I KXE-01 1.26E-02 .*--- - 

I 
-- . .^ 72.41 Y I 

26.505 7.60E SE+00 1 160 I 320 1 4.75E-02 1 2, .38E-021 
c 

a = Value calculated by multiplying the plant BAF by the surface soil concentration. I 



Cotton Mouse 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

FOOD CHAIN MODELING CALCULATION 
COTTON MOUSE - MAXIMUM CONCENTRATION 

SITE 12 - JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 1 OF 2 

0.031 ‘kg 
0.0086 kg/day 

0 L/day 
0.0086 kg/day 

% Vegetation 0.98 

% Surface Soil 0.02 

ons 
Vegetation 

Dose NOAEL NOAEL LOAEL 

, \,I,yrRy, 
’ Co~~n~~tiona (mg/kg/day) (mg/kg/day) (ms$tay) HQ HQ 

Dmpounds 
I 0.385. 1 0.003 1 2.84E-03 1 1 I 10 1 2.84E-03 I 2.A4E-04 1 

Maximum Concentrati 

I,,,, 

Semivolatile Organic Cc 
2-Methylnaphthalene -.- .- -- -.- .- -. 
Acenaphthene 0.305 0.002 2.25E-03 1.3 2.6 1.73E-03 8.65E-04 
Acenaphthylene 0.375 0.003 2.76E-03 1.3 2.6 2.13E-03 l.O6E-03 
Benzo(a)anthracene 0.14 0.001 l.O3E-03 1 10 l.O3E-03 l.O3E-04 
Benzofa~Dvrene 

/Benzoibjfluoranthene 
0.12 0.001 8.84E-04 I 1 
0.13 0.001 1 

I 10 I 8.84E-04 8.84E-05 

I 
I I I 9.58E-04 I I ;o I 9:5t ~- jE-04 9.58E-05 

Benzolk\fluoranthene I 
tBis(2-ethvlhexvhnhthalate I 

0.11 
0148 

I I 0.001 I 
I 

8.1 IE-04 
1 6:97E-03 

I 
I 

1 
18.3 

I 
I 

lfl 
183 

, 18 llF-OAI 8 IlE-05 -...-.,* v.. 

Chrysene ’ 
I 0.016 I I 

ii 
1 3.81E-04 t 3.8 _ . -.-lE-05 

0.16 0.001 l.l8E-03 1 l.l8E-03 1,18E-04 
Fluoranthene 0.28 0.002 2.06E-03 1 10 2.06E-03 2.06E-04 
Fluorene 0.22 0.001 1.62E-03 1.3 2.6 1.25E-03 6.24E-04 
Indeno(l.2.3~CdIDvrene 0.069 0.000 5.09E-04 1 IO 5n9E-04 5.09E-05 

IE-03 4.07E-03 

4,4’-DDE I 0.043 I 0.000 1 3.55E-04 I 0.8 I 4 1 4.44E-04 
Methoxvchlor 0.07 0.001 1 6.36E-04 I 4 8 1 1.59E-04 



? 
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FOOD CHAIN MODELING CALCULATION 
COTTON MOUSE - MAXIMUM CONCENTRATION 

SITE 12 - JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 2 OF 2 

Cotton Mouse 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

0.031 kg 
0.0086 kg/day 

0 L/day 
0.0086 kg/day 

% Vegetation 0.98 

% Surface Soil 0.02 

Maximum Concentrations 
I I Soil 1 Vegetation 1 / 

Concentration Concentrationa 
Dose NOAEL LOAEL NOAEL LOAEL 

(rhg/kg/day) (mg/kg/day) (mg/kg/day) HQ HQ 
COPC (mg/kg) (mg/kg) 

Metals and lnorganics 
A 1. I 5370 I 4.296 1 3.10E+Ol 19.3 1 1.60E+Ol 1.60E+OO [ 

. .05E+OO 1 5.1 I 51 tjarlum 1 2.05E 
Beryllium 0.17 0.170 4.72E:02 1 
Cadmium 3.2 1.875 5.28E 

IIUII I \ruialj I I”. I I -.--. I ,08E-01 I 3.28 I 32.8 13. 
I I I in 

UJpper I 
I"" I 

/.4LLtuu 1 I I., I 
, V.k.3' 

I aa7nn I 99700 2.77E inn ’ m I mn 

I ).89 I 0.580 [ 1.6 

IYICKW 

Selenium 
I L”.” 

I 0.12 0.33 1 1.1: 

a = Value calculated by multiplying the plant BAF by the surface soil concentration. 



Mink 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Sed Ingestion Rate 

FOOD CHAIN MODELING CALCULATION 
MINK - AVERAGE CONCENTRATION 

BASED ON SAMPLES COLLECTED IN 1998-1999 
SITE 12 - JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 1 OF 2 

0.55 kg 
0.121 kg/day % prey 0.906 

0.0242 L/day 
0.121 kg/day % sediment 0.094 

Mean Concentrations 
Sediment Water Mummichog 

Concentration Concentration Concentrationa 
Dose ’ NOAEL LOAEL NOAEL LOAEL 

(mg/kg/day) (mg/kg/day) (mg/kg/day) HQ HQ (mg/kg) COPC (m lk g g) ( g m /L) 
- bmivolatiles (mrrlka\ 

4 

enaohthene I 0.071 I 0 I 0.045 1 l.O4E-n3 I 12 I 76 I R n3c-f-m I d ni iam I 

alanthracene 0.007 0 0.005 I l.O6E-f 

Se 
AC-..-., 
Benzo( 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Bis(8ethvlhexvl)ohthalate 
>hrysene ” ,C 

Fluoranthene 
Indeno(l,2,3cd)pyrene 
Pentachlorophenol 

F, Vrene 
Pesticides/PCBs (mglkg) 
4,4’-DDT I 
Alpha-chlordane 

mink mean 

b.” V.“LL. “V 7.” IL “V 
~~~ 03 A- 10 l.O6E-03 l.O6E-04 

0.013 0 0.008 1.91 E~03 1 10 1.91 E-03 1.91 E-04 
0.018 0 0.011 2.64E-03 1 10 2.64E-03 2.64E-04 
0.007 0 0.004 l.O3E-03 1 10 l.O3E-03 l.O3E-04 
0.337 .0.003 0.733 1.53E-01 .~--- _ IA.3 183 8.37E-03 8.37E-04 
0.009 0 0.005 1.27E-03 1 ‘;” 10 1.27E-03 1.27E-04 
0.017 0 0.011 2.50E-03 1 10 2.50E-03 2.50E-04 
0.008 0 0.005 l.lOE-03 , 1 10 l.lnF-03 l.lOE-04 
0.805 0 1.749 3.65E-01 I 

I 
0.24 t .4 -ti%E 

, 1 
~--- 00 

0.0-l 2 0 0.007 1.71 E-03 1 I 10 1.71 E-03 1.71 1.52E-01 E-04 

0.009 I 0 I , 0.031 1 6.36E-03 1 -~--- -- 0.8 -.- I I A I 7 !xF-tm I I F;OF-n!2 1 . ..,w- VW , ..“V_ “V 
0.003 0 I 0.033 1 6.62E-03 1 4.6 I 9.2 t 1.44E-03 I 7.1 SE-04 i Gamma-chlordane 0.003 .- -- ._.“_“, 

I I 
0 

I 
0.016 

1 
3.22E-03 

1 
4.6 9.2 7101 E-04 

3.51 E-04 
,Methoxychlor I 0.063 I 0 0.246 1 5.03E-02 1 4 8 !.26E-02 6.29E-03 
lnorganics (mg/kg) 
Aluminum 9843.888 1 2.692 1 9843.888 2.17E+03 1 1.93 I 19.3 l.l2E+02 
Antimony 2.197 I I 

1 l.l2E+O3) 
0 2.197 4.83E-01 1 0.125 1.25 13.87E+OO 1 3.87E-01 



Mink 
(Conservative inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Sed Ingestion Rate 

FOOD CHAIN MODELING CALCULATION 
MINK - AVERAGE CONCENTRATION 

BASED ON SAMPLES’COLLECTED IN 1998-1999 
SITE 12 - JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 2 OF 2 

0.55 kg 
0.121 kg/day % prey 0.906 

0.0242 L/day 
0.121 kg/day % sediment 0.094 

Mean Concentrations 
I 1 Sediment 1 Water 1 Ml ’ m ’ jmmichog Dose NOAEL LOAEL NOAEL LOAEL 

1 Concentration 1 Concentration 1 Concentrationa I II (mg/kg/day) (mg/kg/day) (mg/kg/day) HQ HQ 

l.O2E+OO 0.126 1.26 8.12E+OO 8.12E-01 

2.67E+OO 5.1 51 -._-- - - - > A-P -1 

COPC 

Arsenic 
Barium 
Beryllium 
Cadmium 

Chromium (total) 
Cobalt 

Copper 
Iron 

(mg/kg) 

4.649 
12.094 
0.405 

(mg/L) (mg/KQ 

0.005 4.649 
0.123 12.094 

5.3RE-01 5.23E-02- 

0 0.405 
0.66 1 6.6 l.mt-ul 

0 0.233 8.92E-02 r\n 1 ’ I I in 
1.35E~02 

0.233 5.12f- CWL 1 

16.256 0.017 16.256 3.58L, 
=+nn I _- As 

I I” I512E-02 5.12E-03 I 
32.8 19E+OO l.O9E-01 -.-- 17-i 

2.196 0 2.196 4,83E-01 1 10 4.83E-01 4.83E-02 
11.7 15.14 1.83E-01’ 1.41 E-01 

9.713 0 - 9.713 
11211.667 1.683 11211.667 

2.14E+OO - 500 4.93E+Ol 3 A7F+O3 4.93E+OO -...-.-- , 

22.567 0 
I n afxsnn I 

22.567 , 
8 I 

-r.““LI”” , I 
80 T 6.21 E-01 6.21 E-02 

49.689 0.139 49.689 
I I nw+nl I 88 I 284 1 1.24E-01 3.85E-02 

,.“I_._. , 

0 6.18E-01 
0.070 0 0.070 , 

I 1 5x-02 I -- 0.G 5 I 0.025 Il.O3E+O' 
~- 

63.100 0 63.100 I I wFsni I 40 I . .--- , 80 1 3.47E-01 1.74E-01 
I .“Yh s ” * 

Lead 
Manganese 
Mercury 
Nickel 

Selenium 
Thallium 

Vanadium 
Zinc 

1.158 0.006 1.158 
2.55E-01 ii 0.33 1.27E+O 0 7.73E-01 

0.715 
0 0.715 I r;7rm I.“,_ “. -.--. 2.13E+Ol nno7 0.074 2.13E+OO 

23.111 0.018 23.111 
I 5 n!z+oo I ; 2.42E+OO 

-. - - - - - , 

30.633 0 on CQQ 
J”.“G)\I 1 6.74E+OO 1 160 I 3 120 1 4.21E-02 2.11E-02 

a = Calculated using Theoretical Bioaccumulation Potential Equation (organic compounds). 



FOOD CHAIN MODELING CALCULATION 
MINK - AVERAGE CONCENTRATION 

FILTERED SURFACE WATER 
SITE 12 - JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Mink 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Sed Ingestion Rate 

0.55 kg 
0.121 kg/day % prey 0.906 

0.0242 Uday 
0.121 kg/day % sediment 0.094 

Mean Concentrations 

COPC 
lnoraanics 

Water 
Concentrat 

(mcr/L) 

Fish 
ion Concentration 

Dose NOAEL LOAEL LOAEL 

(mg/kg) 
(mg/kg/day) (mglkglday) (mg/kg/day) NoAEL HQ H 

Barium 0.123 0.490 3.53E-01 5.1 51 6.93E-02 6.93E-03 
Manganese 0.132 49.334 l.O9E+Ol 88 284 1.23E-01 3.83E-02 
Thallium 0.008 0.939 2.02E-01 0.0074 0.074 2.73E+Ol 2.73E+OO 
Vanadium 0.015 0.000 4.79E-01 0.21 2.1 2.28E+OO 2.28&01 



FOOD CHAIN MODELING CALCULATION 
MINK - AVERAGE CONCENTRATION 

BASED ON SAMPLES COLLECTED IN 1995 
SITE 12 - JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 1 OF 2 

Mink 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Sed Ingestion Rate 

0.55 kg 
0.121 kg/day 

0.0242 L/day 
0.121 kg/day 

% prey 0.906 

% sediment 0.094 

Mean Concentrations I I I I 

I 

Sediment Mummichog NC 
Concentration Concentrationa Imc~~~,~av) (mn, 

IAEL LOAEL NOAEL HQ LOAEL HQ 

I (mg/kg) I (mg/kg) 
\-- il ” ,I . - kg/day) (mg/kg/day) 

COPC 
Semivolatile Organic Compounds 

1 Bis(2-Ethylhexyl)phthalate 5.195 1 11.293 2.36E+OO 18.3 183, 
1.29E-01 1.29E-02 

Di-n-octyl phthnlntn i 0.605 I 1.315 2.75E-01 13 
130 2.11E-02 2.11E-03 

a. I.. *I*-.- I 

thnldn I 0.515 I 1.11 8 2.34E-01 4583 0 5.1 OE-05 NA Diethyl Pht IcIIcII= I -_- - 

pestici+dPftRe 
IA A’ nn 56 1, l.O3E+OO 1 0.8 I 4 1 1.29E+OO 1 2.58E-01 a”“,. w--e 

4,*-Y” E 4,4’-DDT 
Aroclor-1254 

Dieldrin 
Endrin 
alpha-BHC 

lnorganics 
Aluminum 
Antimony 
Arcani~ 

0.308 
5.1 

0.038 0.138 1 2.83E-02 1 0.8 ! 4 1 3.54E-02 1 7.07E-03.1 - - 
12.016 48.323 1 9.8’ 8E+OO 0.068 0.68 1.45E+02 1.45E+Ol 

O.-__ 006 4.96E-03 0.02 0.2 2.48E-01 2.48E-02 

0.602 2.354 4.82E-01 0.092 0.92 5.23E+OO 5.23E-01 
0.013 0.052 l.O6E-02 1 0.014 1 0.14 7.61 E-01 7.61 E-02 

10640.000 10640.000 
6.350 6.350 
45.150 45.150- 

2.34E+03 1.93 19.3 1.21 E+03 1.21 E+02 
1.40E+OO 0.125 1.25 1 .I 2E+Ol 1 .12E+OO 
9.93E+OO 0.126 1.26 7.88E+Ol 7.88E+OO 

r\l ““I II” Barium 70.000 70.000 1.54E+Ol 5.1 51 3.02E+OO 3.02E-01 
Cadmium 3.250 3.250 7.15E-01 1 10 7.15E-01 7.15E-02 
Chromium 78.400 78.400 1.72E+Ol 3.28 32.8 5.26E+OO 5.26E-01 

ICnhalt I 15.450 1 10 3.40E+OO 3.40E-01 I 15.450 3.40E+OO 
500 7.23E+Ol 11.7 15.14 6.18E+OO 4.77E+OO ““YUI. 

Copper 1 328.500 1 328.! 

> .-” J ,I 
Q’:?E. AM 



Mink 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Sed Ingestion Rate 

FOOD CHAIN MODELING CALCULATION 
MINK - AVERAGE CONCENTRATION 

BASED ON SAMPLES COLLECTED IN 1995 
SITE 12 - JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 2 OF 2 

0.55 kg 
0.121 kg/day % prey 0.906 

0.0242 L/day 
0.121 kg/day % sediment 0.094 

Mean Concentrations 
1 Sediment 1 Mummichog .I I I 

COPC 
Iron 
Lead 
Manganese 
Nickel 
Selenium 
Silver 
Vanadium 
Zinc 

Concentration Concentrationa 
Dose NOAEL 

LoAEL (mg/kg/day) (mg/kg/day) (mg/kg/day) NOAEL HQ LOAEL HQ 
(mg/kg) (mg/kg) 

214500.000 214500.000 .4.72E+04 50 500 9.44E+02 9.44E+Ol 
1759.500 1759.500 3.87E+02 8 80 4.84E+Ol 4.84E+OO 
888.500 888.500 1.95E+02 88 284 2.22E+OO 6.88E-01 
64.150 64.150 1.41E+Ol 40 80 3.53E-01 1.76E-01 
1.030 1.030 2.27E-01 0.2 0.33 l.l3E+OO 6.87E-01 
1.150 1.150 2.53E-01 1.8 18 1.41 E-01 1.41 E-02 

36.250 36.250 7.98E+OO 0.21 2.1 3.80E+Ol 3.80E+OO 
1135.500 1135.500 2.50E+02 160 320 156E+OO 7.81 E-01 

a = Calculated using Theoretical Bioaccumulation Potential Equation, (organic’compounds). 
NA = NOAEULOAEL not available. 

mink mean 95 hmnlfin 



FOOD CHAIN MODELING CALCULATION 
MINK - MAXIMUM CONCENTRATION 

BASED ON SAMPLES COLLECTED IN 1998-1999 
SITE 12 - JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 1 OF 2 

Mink 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Sed Ingestion Rate 

-, 
% prey 

% sediment 

f-l nnc u.mJu 

0.094 

0.55 kg 
0.121 kg/day 

0.0242 L/day 
0.121 kg/day 

Maximum Concentrations 
Sediment Water Mummichog 

Concentration Concentration Concentrationa 
Dose NOAEL LOAEL NOAEL LOAEL 

(mg/kg/day) (mg/kg/day) (mg/kg/day) HQ HQ 
COPC (mg/kg) (mg/L) (mg/kg) 

Semivolatiles (mg/kg) 

0 0.076 1.76E-02 
1.3 2.6 1.35E-02 6.75E-03 

Acenaphthene 0.12 2.63E-04 

Benzo(a)anthracene 0.018 0 0.011 2.63E-03 
1 10 2.63E-03 

5.56E-04 
Benzo(a)pyrene 

0.038 0 0.024 5.56E-03 1 10 5.56E-03 
10 1.76E-02 1.76E-03 

Benzo(b)fluoranthene 0.12 0 0.076 n ,%.I4 1.76E-02 
1 

2.63E-03 1 10 2.63E-03 2.63E-04 
9E-02 1.09E:03 

6.44E-03 1 10 6.~ 
1.35E-02 1 10 1.35E-02 f 1.3 
3.80E-03 1 10 3.1 
8.17E-02 0.24 2.4 3.40E-01 1 3.40E:02_1 

0.089 I u I u.u30 1.30E-02 1 10 1 .: 

Benzo(k)fluoranthene 
Bis(2-ethylhexyl)phthalate 
Chrysene 
Fluoranthene 
Indeno( 1,2,9cd)pyrene 
Pentachlorophenol 

Pyrene 
Pesticides/PCBs (mg/kg) 
4,4’-DDT 
Alpha-chlordane 
Gamma-chlordane 

0.018 0 u.u I I 
0.44 0.010 0.957 
0.044 0 0.028 
0.092 0 0.058 
0.026 0 0.016 
0.18 0 0.391 

n nl-c 

0.066 0 u.z4u 

0.012 0 0.124 
0.014 0 0.068 

tY cc, 

30E-02 1 1.30E-03 1 

I n n*rr 4.91 E-02 0.8 4 6.14E-02 1 1.23E-02 
2.51 E-02 4.6 9.2 5.45E-03 1 2.72E-03 
1.38E-02 4.6 9.2 2.l 

I 0.68 I 0 I LOO I 5.44E-01 4. 8 l.- 

3) ~-- --- ’ d ‘3E+04 1 1.93 I 19.3 1 6.01E+03 1 6.01E 
c,nn I n 436 1.25 I 1.20E+Ol 1 1.20E 

[Methoxychlor 
lnorganics (mg/kL- 
Aluminum Antimony 52700 I 12.9 1 527OO.OUU. 1 

1.1t +02 

6.8 0 I 6.800 1 1.5C,-w” +oo , V. IL” . .-- I 



Mink 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Sed Ingestion Rate 

FbOD CHAIN MODELING CALCULATION 
MINK - MAXIMUM CONCENTRATION 

BASED ON SAMPLES COLLECTED IN 1998-1999 
SITE 12 - JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 2 OF 2 

0.55 kg 
0.121 kg/day % prey 0.906 

0.0242 L/day 
0.121 kg/day % sediment 0.094 

Maximum Concentrations 
1 Sediment 1 Water 

1 

COPC 
Arsenic 
Barium 
Beryllium 
Cadmium hl. .-.. .~ ~~ ,r-. I\ 
~nromrum (total) 
Cobalt 
Copper 
Iron 

Manganese 
Mercurv 

. Mummichog 
Concentration Concentration Concentrationa 

Dose NOAEL LOAEL NOAEL LOAEL 

(mg/kg) (mg/L) (mg/kg) 
(mg/kg/day) (mg/kg/day) (mg/kg/day) HQ HQ 

18.5 0.009 18.500 4.07E+OO 0.126 1.26 3,?3E+Ol 3.23E+OO 
c?Y a n 3va ~9 ann 1.38E+Ol 5.1 51 2.72E+OO 2.7,. T - --_ I “IL.” I V.&V” “L.““” ‘X-01 

2 0 2.000 4.4OE-01 0.66 6.6 6,67E-01 6.67E-02 
I 0.84 I 0 0.840 1.85E-01 1 10 1.85E-01 1.85G02 -s. 

13 
,. -1 
u.uu21 75.000 1.65E+Ol 3.28 32.8 5.03E+OO 5.03E-01 

10.3 0 10.300 2.27E+OO 1 10 2.27E+OO 2.27E-01 
113 -0 113.000 2.49E+Ol 11.7 15.14 2.12E+OO 1.64E+OO 

I 43100 I 7.89 1 43100.000 1 9.48E+03 1 50 500 1.90E+02 1.90E+Ol 
CIno 
LU3 

A 

0.G 4 

I onofinn I A ATl-.na I 
LU3.UUU 4.4/c-l-VI 1 

n 

8”s 
80 5.58E+OO 5.58E-01 

210 210.000 4.62E+Ol 1 284 5.25E-01 1.63E-01 
0.35 0 0.350 7.70E 5.13E+O 10 3.08E+OO , I 

0 
I 

Nickel 1960 1060.000 
Selenium 10.7 0.018 10.700 
Thallium 0.36 0 0.360 
Vanadium 112 0.0339 112.000 
Zinc 197 0 197 

r-02 . -- -4 

2.33E+02 
2.35E+OO 
7.92E-02 
2.46E+Ol 
4.33E+Ol 

J 

2.92E+OO 
7.14E+OO 
l.O7E+OO 
1 .17E+Ol 
1.35E-01 

a = Calculated using Theoretical Bioaccumulation Potential Equation (organic compounds). 

mink rn9x - .e- .- - 



Mink 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Sed Ingestion Rate 

FOOD CHAIN MODELING CALCULATION 
MINK - MAXIMUM CONCENTRATION 

FILTERED SURFACE WATER 
SITE 12 - JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

0.55 kg 
0.121 kg/day % prey 0.906 

0.0242 L/day 
0.121 kg/day % sediment 0.094 

Maximum Concentrations I 

I Water I Fish I Dose NOAEL LOAEL NOAEL 

Concentration Concentration 

COPC (mg/L) (mg/kg) 
(mg/kg/day) (mg/kg/day) (mg/kg/day) LoAEL HQ HQ 

lnorganics (mglkg) 

Barium 0.253 1.012 1.51 E+OO 
5.1 51 2.97E-01 2.97G02 

Manganese 0.211 78.703 2.00E+Ol 
88 284 2.28E-01 7.06E-02 

0.030 3.582 7.23E-01 0.0074 0.074 9.77E+Ol 9.77E+OO 
Thallium 
Vanadium 0.023 0.000 2.32E+OO 0.21 2.1 1 .l OE+Ol 1 .l OE+OO 



Mink 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Sed Ingestion Rate 

FOOD CHAIN MODELING CALCULATION 
MINK - MAXIMUM CONCENTRATION 

BASED ON SAMPLES COLLECTED IN 1995 
SITE 12 - JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 1 OF 2 

0.55 kg 
0.121 kg/day % prey 0.906 

0.0242 Uday 
0.121 kg/day % sediment 0.094 

I COPC 

Maximum Concentrations 

I 1 Sediment 
Dose NOAEL LOAEL NOAEL _ LOAEL 

rlxy, I ,mglkg) 
(mg/kg/day) (mg/kg/day) (mg/kg/day) HQ HQ 

P 
.ooo I 21.739 1 4.54E+OO 1 18.3 I 183 1 7.4AF-01 1 7 48E-02 1 

I Concentration bon 
Irnr’bm\ I I 

Semivolatile Organic Compoundr 
lBisl2-Ethvlhexvl)phthalate 1 10 , ._~~_.__ 

0.900 
.-- -..-- -. -. 

Di-n-octvl phthalate 
r - I I I 

I 

1.957 I 4.09E-01 ._- -. I 13 
4583 

I 
Diethyl I I I’ 

I l3n I-” 1 2 ‘A’=-02 V. .7L 3.14E-03 
‘hthalate 0.029 0.063 1 1.32E-02 1 I I 0 1 w-v. - 06 ?.A7F. NA 

PesticidanlDPms 
14.4’-DDE 

IKZUI r ““a 

I 0.520 I 8.704 1 1.75E+OO I 0.8 I 4 I7 1 AF+fifI I A 36E-01 1 4;4’-DDT I -. .--. VW . . 
I 0.038 I 0.138 1 2.83E-02 I nft I A I ? r;dt=xm I 7 07F-(-)3i 

Aroclor-1254 24.000 96.522 1 1.97E -. 
I Dieldrin I 
Endrin 
alpha-BHC 
lnorcranics 

0.006 I 0.024 I 
I _.-_- -.--. .---- -- 

I 1.200 4.696 9.61 E-01 _____ 
0.003 0.012 2.48E-03 0.014 

. -- v.., “.“-rTL-“L I . -. - -- 

+Ol 0.068 0.68 2.90E+02 2.90E+Ol 
d.!XF-03 0.02 0.2 2.48E-01 2.48E-02 

MI97 0.92 1.04E+Ol 1.04E-tOO 
0.14 1.77E-01 1.77E-02 

/Aluminum 11700.000 I 2.57E+03 1.93 I Ii3fGAnnli33E+92( 

MiNK MAX 95 



r 

FOOD CHAIN MODELING CALCULATION 
+ MINK - MAXIMUM CONCENTRATION 

BASED ON SAMPLES COLLECTED IN 1995 
SITE 12 - JERICHO IsLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 2 OF 2 

Mink 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Sed Ingestion Rate 

0.55 kg 
0.121 kg/day % prey 0.906 

0.0242 L/day 
0.121 kg/day % sediment 0.094 

Maximum Concentrations 
Sediment Mummichog 

Concentration Concentrationa 
Dose NOAEL LOAEL NOAEL LOAEL 

(mg/kg/day) (mg/kg/day) (mg/kg/day) l-Q HQ 
COPC OwW (mg/kg) 

6.75E+04 50 500 1:35E+03 1.35E+02 
won , m7nnn nnn 307000.000 “V,““” ..,-- , --~~~ 

1 2x!n.000 I 2930.’ 000 6.45E+02 8 80 8.06E+01 8.06E+oo 
Lead .---._- - 

1 480.000 1 1480.000 3.26E+02 88 284 3.70E+OO 1 .15E+OO 
Manganese 

I 8C nnn 4 n,c,n, An Qn 
IXWOO 3.YUU ,.JILT”I 7” “V A 78F-01 2.39~~01 ,., ..- -. , --- 

Nickel --.--- A CWY I cz3rsnn f3 nt 
1.200 1.200 2.64Z !L!: no , * .3.x “.“V , m _.,c..L, vy, ,.,3E-01 ..--- -.- Seleniuln_______,------ 17E-02 

Silver 1.200 1.200 ,.“-tL 
._. 

Vanadium 44.900 44.900 9.88Ew, , --. . .,._. I 
160 320 I2.09E+OO Il.O5E+OO V?-- I wn nno 1520.00 10 3.34E+02 1 I pl” I”--.--- 

a = Calculated using Theoretical Bioaccumulation Potential Equation (organic compounds). 
NA = NOAEULOAEL not available. 
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Red-Tailed Hawk 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

Mean Concentrations 

FOOD CHAIN MODELING CALCULATION 
RED-TAILED HAWK - AVERAGE CONCENTRATION 

SITE 12 - JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 1 OF 2 

0.957 kg 
0.105 kg/day 

0 Uday 
0 kg/day 

% prey 

I COPC 

I 
Soil Prey 

n Concentrationa 
Dose NOAEL LOAEL 

(mg/kg/day) (mg/kg/day) (mg/kg/day) NoAEL HQ LoAEL HQ 
I (mg’w (mg/kg) 

anic Compounds 
win I n 593 I 0.003 1 .3.7QLnA I In I inn .? 7!?F-Wi I 

I Concentratio 
,---a.-\ 

I ‘a 3alZnA I ? 3gE-05 I” I”” “.L”L v-r Y.L 

3.72E-04 10 100 3.72E-05 3.7-M -- 
8.7cGAr; in inn 8 78F-nc=l 8.7E-07 1 0.168 I 0.001 , ,“.-.“V , .Y I .“” “.. -- “” “.. “- -. 

0.167 0.002 1 3 nf2c-nA I ,.vvL.-v-t , in I” I 
I 

inn I”” 1 ’ %E-05 I 2.06E-06 , 6.” 

j.aac-nn I in I inn I <Q 

, .““..” ..-..“..” 
I 

Acenaohthvlene I 0.203 I 0.003 . .-- .._. r .- 
Benzo(a)anthracene 
Benzo(a)pvrene 
Benzo(bl1 

- -  - -  -  --~ ~~ T . “ . . -  

fluoranthene ii72 0.002 .u”L-“-r _, , 
Benzo(k)fluoranthene 0.177 0.002 1.67E-04 ;; 

1”” . .39E-05 1.99E-06 
100 1.67E-05 1.67E-06 

Bisophthalate 0.141 0.011 1 ~mcxv2 11 11 I naF-n2 1 nQF-nA --- “” 
Chnrcmw n-171 0.001 I inn I i 47c-nc I i i7cna I. “VW. ““..” 

Fluoranthene 
I I 

_.--. I” 
I 

.“” . . . . -“” . . . . --- 

I o:;ii I 0.001 1 in I I I --- _” .- 

q CCC’nA I 4n I inn I Q cxc-nC I Q mz-nC: 

.-_.- .._.._.. - 

Fluorene 0.193 0.003 v.ac.3c-u~ I IV I I”” , u.dtiL-“e , “..JeL-“” 
Indeno(l,2,3-cd)pyrene 0.169 0.002 pfzx-n,4 

-.LlLL-“T 
I in 

;;; 

I inn 
I”” 

I 3 WFxvi I 3 53F-f-M L.YLb V” -.-Lb “” 

Naphthalene 0.269 0.004 4.72E-04 100 4.72E-05 4.72E-06 
Pentachlorophenol 0.381 0.229 2.51 E-02 0 0 NA NA 
Phnnanthrone in inn .“” Q 34F-l-e “._ .- “” 9.34E-07 -.- .- -- . . ,Y. a”. ..I *. “. a” 

I 
n.181 “. .-. 

I 
0.001 -.-_. 

g.9ALnr; 
-~&7L- “Y , .” I 

Pvrene . .“..” I I 0.166 I 0.001 1 &84F-n5 I ” .- “” 10 I 100 1 6.84E-06 1 6.84E-07 
PesticideslPCBs 
4,4’-l-)nF I o.004 4.96E i-04 1 0.0028 1 0.028 1 1.77E-01 1 1.77Ea -02 
MetI_-.. ‘SE-10 I 0 I 0 I NA I NA 
Metals 

I --- I _.-- 
I 

/7oxychlor I 0.013 I 0.000 4.L- .- , I 
and lnorganics 
lrn 1 3398.875 1 6 .--, . . . A.57 I in07 I I nci7 R RGF-nA Alumina.. ““- “. . --.. , 

Antimony 1.376 0.036 1 3.93E-03 0 0 NA NA 
Arsenic 3.869 0.051 1 5.55E-03 2.46 7.38 2.26E-03 7.52E-04 



Red-Tailed Hawk 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

FOOD CHAIN MODELING CALCULATION 
RED-TAILED HAWK - AVERAGE CONCENTRATION 

SITE 12 - JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 2 OF 2 

0.957 kg 
0.105 kg/day 

0 L/day 
0 kg/day 

% prey 1 

Mean Concentrations 

I Soil 

I 
I. 
I 

I 
I 

Prey I 
Concentration Concentration al 

’ ‘JOAEL 

I b-w/kg) 1 O-w/kg) 1 
,-YP%. .\ I ,-! LOAEL 

NOAEL HQ LC - -’ * ‘- JHtL Ho 

COPC 
(mg/KgKIay) (mg/kg/day) (mg/kg/day) 1 

Barium 
Beryllium 
Cadmium -. 

IChromium (total) I 

Pnhalt ““Uc.+IL 
Coooer 

/Iron Lead 

r Manaanese 

13.166 .-..__ 0~0.51 W.-v. 1 5.58E-03 20.8 41.7 
0.078 0.004 4.29E-04 ..--- _ 0 0 
0.294 2.562 2.81 E-C )l 1.45 20 

I 4.159 I 
I 

0.094 -.-- 1 l.n!?F-n3 ..--- -- 1 5 I .““L 
I I n 7m “.ICL I I n cJc?o U.3VL I oI\7c nn I 1 3.51C-uL 1 10 3.97E- 

I 1 
13.167 

8123.688 .-..-. f I 
3 534 

4216.194 -.-- ’ 
1 
I 1 

2.77E-01 47 61.7 5.8-- 
I , 4.63E+02 100 1000 4.6”, I “V -r.\ I 78.578 ! , 0.180 1 

1.97E-02 1.13 11.3 1.74E-02 1 7 
I 66.222 I 0.069 1 I 

1 
7 MF-nf? 977 I 9770 I 7.73~~06 I 7 

2.68E-04 1.34E-04 
NA NA 

1.94E-01 1.41 E-02 
1 mlq)2 2.06E-03 

02 3.97E-03 
9503 4.49E-03 
?FdM-l A ci3E-01 

. .‘4E-03 

IMercury 
-.--- 

INickel I 0.089 I I 0.001 1 1.15E-04 . .--- -- 1 I 0.0064 6.064 
. . -- __ .‘.73E-07 

1.80E-02 1.80E-03 

ISelenium 

I 2.683 I 

0.093 IVanadium I I I I 

0.433 

0.058 -. .-- 

1 
I 475E-02 

6.3 '-' 
77.4 107 6.14E-04 4.44E-04 

1 13E-03 -.--- -- 0.4 Il.4 l-l8 -*- 1 5Rl502 . .“Vb 7.91 E-03 I 
I 

4.522 I 
I 

ml 7 
-.- .- 

1 
I 1.29E-03 114 1.13E 1-04 l.l3E-05 

Zinc I 72.419 1 271.234 1 2.98E+Ol 14.5 131 2.05E +00 2.27E-01 

a = Value calculated using predicted concentrations in shrew and mouse. For,the shrew concentration, the concentration in 
earthworms was first calculated by multiplying the invertebrate BAF by the surface soil concentration. This value was then 
multiplied by the mammal BAF to obtain the predicted concentration in the shrew. The mouse concentration was calculated by 
first multiplying the plant BAF by the surface coil concentration. This value was then multiplied by the mammal BAF to obtain the 
predicted concentration in a mouse. The average of the predicted shrew and mouse concentrations was used to represent the 
prey concentration. 

._ NA = NOAEULOAEL not available. 

_.’ > ‘i 
Le...,. ---- ,,I 



FOOD CHAIN MODELING CALCULATION 
RED-TAILED HAWK - MAXIMUM CONCENTRATION 

SITE 12 - JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 1 OF 2 

Red-Tailed Hawk 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

0.957 kg 
0.105 kg/day 

0 L/day 
0 kg/day 

% prey 

Maximum Concentrations 
Soil Prey 

Concentration Concentrationa 
(mg/kg) ICOPC 

Semivolatill e Organic 
lhthalene 
ne 

2-Methylnap 
Acenaphthe 
Acenaphthylene 

Dose NOAEL 
(mg/kg/day) (mg/kg/day) 

I 0.375 I 0.012 I 

0.012 
0.092 

IChrvsene 

($ky) (NOAEL HQI LOAEL HQ / 

3iipEJg 
.-- ..*-- -- . ..-- -.. 
100 1 2.70E-05 2.7OE-06 

3E-05 2.73E-06 io -- .--.- . .._.._.. - 100 217: 
‘luoranthene I 0.11 I 0.002 1 1.83E-04. 10 100 1.83E-05 1 1.83E-06 I 

1.1 I 11 I 7.18E-03 I 
‘,., p .._..-, -_- , -. .- I 0.16 I 0.002 1 1.84E-04 1 10 ! 100 1 1.8ii05 1 1.84E-06 

Fluoranthene 0.28 0.001 1.46E-04 10 100 1.46E-05 1.46E-06 
Fluorene 0.22 0.007 7.60E-04 10 100 7.60E-05 7.60E-06 
Indeno( 1,2,9cd)pyrene . 0.069 0.002 1.90E-04 10 100 1.90E-05 1.90E-06 

phthalene 1.435 0.043 4.72E-03 10 100 4.72E-04 4.72E-05 
ntachlorophenol 0.24 0.288 3.16E-02 0 0 NA NA 
enanthrene 0.14 0.001 1 .12E-04 10 100 1 .12E-05 1 .12E-06 

- 
Na 
Pei 
Phi _.._.._... -. - 

& 
Pesticic 

14.4’-DDI 

me 
les/PCBs 
z 

IMtnthnxvchlnr 

I 4 
I- 0.23 I 0.001 ’ 1.39E-04 1 10 I 100 ’ 1.39E-05 1 1.39E-06 I 

0.043 0.088 9.62E-03 0.0028 0.028 3.44E+OO 3.44E-01 
I I 

’ 1 
0.07 0.000 4.38E-09 1 1 0 I 1 0 I 1 NA 1 I ._.-_.. -_. -...-. 

I 
-.-. 

I I I NA I 
Metals and lnorganics 
Aluminum 
Antimony 

5370 21.346 2.34E+OO 109.7 1097 2.13E-02 2,13E-03 
8 0.400 4.39E-02 0 0 NA NA 

!5E-01 2.46 7.38 5.08E-02 1.69E-02 menic I 50.8 I 1.138 1 .z 

.i 

,‘. ’ 



Red-Tailed Hawk 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

FOOD CHAIN MODELING CALCULATION 
RED-TAILED HAWK - MAXIMUM CONCENTRATION 

SITE 12 - JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 2 OF 2 

0.957 kg 
0.105 kg/day 

0 L/day 
0 kg/day 

% prey 1 

Maximum Concentrations , 

I I, Soil 
. . . 

Prey 
Concentrationa 

Dose NOAEL LOAEL 

(mg/kg) 
(mg/kg/day) (mg/kg/day) (mg/kg/day) NoAEL HQ LoAEL 

0.573 6.29E-02 20.8 41.7 3.c 
0.009 9.33E-04 0 0 
lc.4 7cm = QQE+OO 1.45 20 3.9--.,, . 

I-02 1 5 8.90E-02 . 
6.600 ’ 7.24E-01 1 10 7.24E-01 ; 

76.4 )2E-03 151 E-03 
0, .17 NA NA 
ZL 17 
18.1 

I “I.,“” , “.““L l7Fsnf-l 2.84E-01 
I 0.811 1 8.90E 1.78E-02 

I 6.6 7.24E-02 
189 I 58.401 1 6.41E+OO 1 47 I 61.7 1.36E-01 l.O4E-01 

99700 3788.600 1 4.16E+02 1 100 1000 4.16E+OO 4.16E-01 
1100 I 4.3OY 1 4.OLC-u I 1 I. Id I I I.3 1 -&6E-01 4.26E-02 
522 0.564 1 6.19E-02 I 977 9770 1 6.33E-05 6.33E-06 

?.58E-02 1 
I 

I 
I 

0.89 I 0.015 I 1.65E-03 I O.&b4 I &I64 I 2.58E-01 ’ : 

COPC 
Concentration 

@x&O 
Barium 
Beryllium 
Cadmium, 
Chromium (total) 
Cobalt 
Copper 
Iron 
Lead 
Manganese 

rMercurv -.--- -- 
Nickel l 26.5 I 8.419 I 9.24E-01 I I -~~---- I 77.4 I I in7 .-. 1 I 1 .19E-02 I 8.63E-03 
8 ielenium I 0.12 I 0.089 1 9.73E-03 1 iii‘ I 0.8 1 . 

I 
I 2.43E-02 ’ _ 1.22E-02 

Vanadium 9.3 I 0.047 I 517E-03 I 11.4 I 114 1 4.54E-04 1 4.54E-05 
z I 

- -- 

. .. I 
I 

I 
I 

:inc 1020 6856.542 ’ 7.52E+02 ’ 14.5 I ii; 1 5.19E+Ol 1 5.74E+OO 

a = In the maximum concentration scenario, the hawk was assumed to prey exclusively on shrews. Contaminant concentrations in 
shrews were estimated by first multiplying the surface soil concentration by the invertebrate BAF (to obtain the estimated 
concentration in invertebrates). This value was then multiplied by the mammal BAF to obtain the predicted concentration in the 
shrew. 

NA = NOAEULOAEL not available. 



Red Fox 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

FOOD CHAIN CALCULATION 
RED FOX - AVERAGE CONCENTRATION 

SITE 12 - JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 1 OF 2 

3.94 kg 
0.552 kg/day 

0 L/day 
0,552 kg/day 

% prey 0.972 

% soil 0.028 

Mean Concentrations 

COPC 

Soil Prey 
Concentration Concentration’ 

Dose NOAEL LOAEL NOAEL LOAEL 

bwkd (mg/kg) 
(mg/kg/day) (mg/kg/day) (mg/kg/day) HQ HQ 

Semivolatile Oraanic Camaaunds 

2-Methylnaphthalene I U.ZUY I U.UUJ 1 I.Loc-uo 1 I 10 1.26E-03 1.26E-04 
Acenayhthenn 

. . . . . -..- I 
0.198 
-. .-- 

1 
I 

3.00E-02 
---- 

I 4.86E-03 I 113 2.6 3.74E-03 1.87E-03 
&P”“! nhthvlene I 0.203 I 0.003 I 1.26E-03 I 1.3 I 2.6 9.67E-04 4.83E-04 
BL ,,-“\..,‘......--.T..- 
Benzo(a)pyrene 1 E-05 
Benzo(b)fluoranthene 0.172 I 0.002 ’ 9.21E-04 I 1 10 9.21 E-04 9.21 E-05 
__. .zo(k\fll,nr;lnthene 0.177 0.002 I 9.01E-04 1 1 10 9.01 E-04 9.01 E-05 ,..--. - .._.. -..- 

I 

Bis(2-etL, ~~ , ,,. wlhexvl\ohthalate I 01141 I 0.011 ’ 2.04E-03 ’ 18.3 183 l.l2E-04 l.l2E-05 
Chrvsenn I 0.171 I 0.001 1 8.16E-04 I 1 10 8.16E-04 8.16E-05 

7.88E-04 7.88E-05 

.arncy .._.. ._ 

onmla\nnthrar.nnn I 0.168 1, 0.001 7.70E-04 1 I 10 7.70E-04 7.7OE-05 I 
0.167 I 0.002 9.11 E-04 1 10 9.11 E-04 9.1 - - - 

I Ren: 

w... -.,..w 

Fluoranthene 
I I 

I 0I180 I 0.001 1 7.88E-04 ’ 1 I 10 
. 

.-- ._..._.. -..- a------ I 

FII ma-m I 0.193 I 0.003 1 1.20E-03 1 1.3. I 2.6 1 9.22E-04 1 4.61 E-04 1 
0.169 0.002 1 9.75E-04 1 

. .““.W.... 

Indeno(l,2,3-cd)pyrene 
Naphthalene 
Pentachlorophenol 
Phenanthrene 
Pyrene 
Pesticic les/PCBs 
4,4’-l-m F 

. VW- E Mt.-~-.. ,thoxvchlor 
Metals i 
Aluminu F Antimon 

1 10 9.75E-04 9.75E-05 
0.269 I 0.004 ’ 1.64E-03 1.3 2.6 1.26E-03 6.32E-04 
0.381 0.229 1 3.27E-02 0.24 2.4 1.36E-01 1.36E-02 

I 0.181 ! 0.001 ’ 8.2L IE-04 1.3 2.6 6.34E-04 3.17E-04 -- I 0.166 I 0.001 1 7.34E-04 1 10 7.34E-04 7.34E-05 

I 6.33G04 0.8 4 
I 

0.004 
_.- _ 

I 0.005 1 1 I 1 7.92E-04 1 1.58E-04 

I 0.013 I 0.000 1 5.26E-05 1 I 1^d-^- I 1 C-P a#. 

39E-01 
l.O3E-02 I 0.125 I 1.25 1 8.22E-02 I 8.22E-03 

nnd lnorganics 
m ’ 3398.875 6.857 ’ 1.43E+Ol I 1.93 I 19.3 I 7.39E+OO ’ 7.: 
y 



Red Fox 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

FOOD CHAIN CALCULATION 
RED FOX - AVERAGE CONCENTRATION 

SITE 12 - JERICHO ISLAND DISPOSAL AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 2 OF 2 

3.94 kg 
0.552 kg/day 

0 L/day 
0.552 kg/day 

% prey 01972 

% soil 0.028 

Mean Concentrations 

COPC 
Arsenic 
Barium 
Bf 
Cadmium 

Soil Prey 
Concentration Concentrationa 

Dose NOAEL LOAEL NOAEL LOAEL 

(w/kg) Ww’W 
(mg/kg/day) (mg/kg/day) (mg/kg/day) HQ HQ 

3.869 0.051. 2.21E-02 ‘ 0.126 1.26 1.75E-01 1.75E-02 
13.166 0.051 5.86E-02 5.1 51 1’1!iF-07 I i!TF-03 

.04 
I 0.294 I 2.56: 

/Cobalt I 0.722 I 0.36: 

a = Value calculated using predicted concentrations in shrew and mouse. For the shrew concentration, the concentration in 
earthworms was first calculated by multiplying the invertebrate BAF by the surface soil concentration. This value was then 
multiplied by the mammal BAF to obtain the predicted concentration in the shrew. The mouse concentration was calculated by 
first multiplying the plant BAF by the surface coil concentration. This value was then multiplied by the mammal BAF to obtain 
the predicted concentration in a mouse. The average of the predicted shrew and mouse concentrations was used to represent 
the prey concentration. 
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TABLE F-3 
COPC REFINEMENT 

SURFACE WATER - SITEl26WMU 10 
JERICHO ISLAND DISPOSAL AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Frequency Range of EPA Maximum Average # Samples Range of Retained as 
Analyte of Detection 

Location of Maximum 
Concentration 

,verage Region IV Hazard Hazard Exceeding Detection Background COPC in 

I 
1.. . 

1 Detection ~MlnltnUm~ Maxlmum 1 
1 A 

1 Goncentration ESV Quotient Quotient ESV Limits Concentration’ Surface Water? 
Volatile Organic Compounds @g/L) 
P-Butanone 1 2/2 1 2.1 1 2.6 1 PAI-IO-SW-03-00 1 2.4 NA NA NA NA 0 <2 to <5 Noah 

Acetone 1 l/3 1 13 1 13 1 PAI-lo-SW-13-00 1 7.7 NA NA NA NA 9.2 - II <2 to <5 Noah 
ICarbon disulfide 1 5113 1 0.2 1 1 1 PAI-IO-SW-02-00 1 0.5 1 NA 1 NA 1 NA 1 NA 1 1 ! <l to <2 ! No- I 
Semivolatile Organic Compounds @g/L) 
Bis(2-ethylhexyl)phthalate I 2713 I I I 10.25 IPAI-IO-SW-OS-00-AVGI 3.0 1 NA 1 NA 1 NA 1 NA 1 5 45 Noah” I 
lnorganics (t&L) 
Aluminum 1 13/13 1 499 1 12900 1 PALIO-SW-64-00 2692 UF NA NA NA NA 0 3100 UF, <22 to <99.4 F NoaM 

2-00-F 25.6 UF. 122.5F NA NA NA NA 0 36 UF, 256 F Noah 

PAI-I 0-SW-04-00 1683 UF NA NA NA NA 0 2090 UF, 48 F Yes” 
Barium 

Iron 
Manganese 

Thallium 

Vanadium 

13lt3 

13l13 
13l13 

2/13 

1203 

17.3 

292 
23.2 

14 

10.1 

253 

7890 
214 

30.1 

33.9 

PAI-IO-SW-I: 1 

PAI-IO-SW-0500 139 UF, 132 F NA NA NA NA 0 53UF,l8F Ye9 

PA&IO-SW-l 1-00-F 7.9 F 21.3 1.41 0.37 1 9-18 <1.6to<l8UF&F Yes” 

PAI-IO-SW-04-00 18.0 UF, 14.6 F NA NA NA NA 16.1 18UF,15F Yes” 

COP? = Contaminant of potential concern. 
ESV = Ecological screening value for saltwater 
Hazard quotient = chemical concentration + ESV 
NA = EPA Region IV ESV not available 
Note: lnorganics were analyzed in filtered and unfiltered samples. Barium, manganese, thallium, and vanadium were the only surface water COP0 detected in filtered surface water samples at Site 1. Thallium was not detected in 

unfiltered samples. 
F = Filtered, UF = Unfiltered 
1 For chemicals with at least one detection in background samples, the background value shown is twice the average concentration calculated using l/2 the detection limit in non-detected 

background samples. If the chemical was not detected in any background sample, the range of detection limits in background samples is shown. 
. 

a This chemical does not biomagnify in the food chain. 
b No screening values were identified for this chemical. 
c Maximum detected concentration is less than or similar similar to background concentration. 
d Not detected in filtered samples and concentrations in onty one unfiltered sample exceeded the unfiltered background concentration. 
e Potential risk to aquatic organisms via direct toxicity. 



I Anaiyte 

TABLE F-4 
COPC REFINEMENT 

SEDIMENT SAMPLES COLLECTED IN 1998-1999 
SITE 12/SWMU 10 -JERICHO ISLAND DISPOSAL AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Frequency Range of Location of EPA Maximum Average 
of Detection Maximum Average Region IV Hazard Hazard 

Detection Minimum 1 Maximum Concentration Concentration ESV Quotient Quotient 
I # Samples 

Exceeding 
1 ESV 

Range of 
Detection Background 

Retained as 
COPC in 

Limits Concentration’ Sediment? 

Semlvoiatlle Organic Compounds (ug/kg) 
Bis(2-ethylhexyi)phthalate 8ll8 45 440 PAI-IO-SD-07-01 337.1 182’ 2.4 1.9 4 480 2600 - 421 Yes’ 

Pentachlorophenol 1118 180 180 PAI-lo-SD-14-02 804.7 NA NA NA NA 910 - 5100 <1600 to <2400 Yedg 
Total PAHs 7116 91 333.5 PAI-lo-SD-OI3-OIA 137 1684 0.2 0.08 0 0.42 - 38 ND No ” 

PestlcldesRCBs (ug/kg) 
4,4’-DDT 1118 66 : 66 PAI-IO-SD-14-02 8.5 1.19 55.5 7.2 1 4.5 - 41 <2 to <22 Yedg 
Alpha-chlordane l/18 12 ’ 12 PAI-IO-SD-14-02 3.2 0.5 4 24.0 6.3 1 2.3 - 21 <0.99 to <I 1 Yesfg 
Gamma-chiordane 1118 14 14 PAI-IO-SD-14-02 3.3 0.5 4 28.0 6.6 1 2.3 - 21 <0.99 to <11 Yedg 

Methoxychlor 1118 680 680 PAI-lo-SD-14-02 62.8 NA NA NA NA 23 - 210 <9.9 to <llO Yes” 

COPC = Contaminant of potential concern. 
ESV = Ecological screening value 
Hazard quotient = chemical concentration + ESV 
NA = EPA Region IV ESV not available 
Total organic carbon (TOC) in sediment samples ranged from 0.67 to 4.7 percent. Grain size ranged from 0.0 to 3.0 per cent gravel, 11.8 to 91.6 per cent sand, 2.0 to 40.2 per cent silt, 
and 4.3 to 47.6 per cent clay. See Appendix C.6 for TOC data and Appendix A-5 for grain size data in individual sediment samples. 

? 
_ . ̂  . . . 



TABLE F-4 
COPC REFINEMENT 

SEDIMENT SAMPLES COLLECTED IN 1998-1999 
SITE 12ISWMt.f 10 -JERICHO ISLAND DISPOSAL AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Frequency Range of Location of EPA Maxlmum Average d Samples Range of Retained as 
Anaiyte of Detection Maximum Average Region IV Hazard Hazard Exceeding Detection COPC in 

Detection Minimum 1 Maximum 
Bbzkground 

Concentration Concentration ESV Quotient Quotient ESV Limits Concentration’ Sediment? 
1 For chemicals with at least one detection, the background value shown is twice the average concentration calculated using 112 the detection limit in non-detected samples. If the chemical 

’ was not detected in any background sample, the range of detection limits is shown, except for total PAHs, where ND = not detected in any background sample. 
2 Bis(2-ethyihexyl)phthaiate used as a surrogate. 
3 Range of method detection limits for individual PAHs, uncorrected for sample-specific dilution factors. 
4 Chlordane used es a surrogate. 
a This chemical does not biomagnify in the food chain. 
b No screening values were identified for this chemical. 
c Maximum detected concentration is similar to background concentration and the detection limits in most “non-detect” samples were less than or similar to background concentration, 
d Infrequent detection. 
e Measured concentrations were less than aiternate screening values shown in Table 7-l 9. 
f Potential risk to benthic receptors via direct toxicity. 
g Potential risk to aquatic and semi-aquatic receptors via the food chain. 
h Maximum detected concentration is greater than background concentration. 
i Maximum concentration is less than ESV. 



TABLE F-5 
COPC REFINEMENT . 

SEDIMENT SAMPLES COLLECTED IN 1995 
SITE 12/SWMU 10 -JERICHO ISLAND DISPOSAL AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Concentration EPA Maximum Average # Samples Retained as 
Analyte Sample # Sample # Average Region IV Hazard Hazard Exceeding Background COPC in 

PI-1 2-01 PI-12-02 Concentration ESV Quotient Quotient ESV Concentration’ Sediment? 

Semivolatile Organic Compounds (w/kc_) 
Bis(2-ethylhexyl)phthaiate 10000 780 U 5195 182 54.9 28.5 1 421 Yesa 

Di-n-octyl phthalate 900 620 U 605 182’ 4.9 3.3 1 <400 to <I 200 Yes” 

COPC = Contaminant of potential concern. 
ESV = Ecological screening value 
Hazard quotient = chemical concentration + ESV 

/ 

NA = EPA Region IV ESV not available 
Note: Analytical data for this chemical were rejected in the data validation process. 
1 For chemicals with at feast one detection, the background value shown is twice the average concentration calculated using l/2 the detection limit in non-detect6 

was not detected in any background sample, the range of detection limits is shown. 
2 Bis(2-ethylhexyl)phthaiate used as a surrogate. 
3 ESV for total PCBs . 
a Potential risk to benthic receptors via direct toxicity. 
b Potential risk to aquatic and semi-aquatic receptors via the food chain. 
c Maximum detected concentration is less than background concentration. 
d This chemical does not biomagnify in the food chain. 



TABLE F-6 
COPC REFINEMENT 

SURFACE SOIL - SITE 12ISWMU 10 
JERICHO ISLAND DISPOSAL AREA 

ibfCR0 PARRIS ISLAND, SOUTH CAROLINA 

Analyte 

Frequency Range of 
of. Detection 

Detection Minimum Maximum 

Location of 
Maximum 

Concentration 

EPA Maximum Average # Samples ~~~~~ of Retained as 
Average Region IV Hazard Hazard Exceeding Detection Background COPC in 

Concentration Limits 
ESV Quotient Quotient ESV Concentration’ Surface Soil? 

Semivolatile Organic Compounds (ug/kg) 
Bis(2-ethylhexyl)phthalate( 9/l 6 30 460 PAI-IO-SS-07-01 141.3 loo* 4.80 1.4 1 340 - 440 <340 to <390 Yes” 
Pentachlorophenol l/l6 240 240 PAI-IO-SS-12-01-D 380.6 2 120.0 190.31 1 690-1100 c720 to <2Goo Yes”’ 
Total PAHs 5/l 6 685 4753 PAI-IO-SS-12-01 -D 896 1000 4.8 0.9 2 18-2003 ND Yes” d 
Pesticides/PCBs (@kg) 

14$-DDE 1 l/l6 1 43 : 1 : 43 1 PAI-IO-SS-14-01 1 4.4 1 2.5 1 17.20 1 1.76 1 1 1 3.4-4.5 1 <3.6 to <I6 Yes 1 
lnorganics (mgikg) 
Aluminum 16116 822 5370 PAI-IO-SS-14-01 3399 50 107.4 68.0 16 0 7270 Nag 

I,, 
./, Antimony 1116 8 8 PAI-IO-SS-14-01 1.4 3.5 2.3 0.4 1 0.48 - 2.5 <0.15 to 4.1 Yes” * 

Arsenic 16116 0.24 50.8 PAI-IO-SS-14-01 3.87 IO 5.1 0.4 1 0 1.4 Yes”’ 
Cadmium 2/16 0.06 3.2 PAI- 0-SS-I 4-01 0.29 1.6 2.0 0.2 1 0.19 - 0.26 co.03 IO <0.22 Yes”’ 
Chromium (total) 16/16 1.8 18.1 PAI-IO-SS-14-01 4.2 0.4 4 45.3 10.4 16 0 6.2 Yes”’ 
Copper 8116 0.72 189 PAI-IO-SS-14-01 13.2 40 4.7 0.3 1 0.27 - 1 1.5 Yes* 
Iron 18/16 485 99700 PAC10-SS-14-01 8124 200 498.5 40.6 16 0 3920 Yese 
Lead 16/16 4.4 1100 PAI-IO-SS-14-01 78.6 50 22 1.6 1 0 12.5 Ye@ 
Manganese . lo/l6 10.6 522 PAI-IO-SS-14-01 66.2 100 5.2 0.7 2 3.9 - 9.7 129 Yes” 
Mercury 11116 0.02 0.89 PAI-IO-SS-14-01 o.oi 0.1 8.9 0.9 1 0.02 - 0.09 0.11 Yes”’ 

Vanadium 16ll6 1.7 9.3 PAI-IO-SS:l4-01 4.5 2.0 4.7 2.3 15 0 9.5 Yes” 
Zinc 9/l 6 4.75 1020 PAI-IO-SS-14-01 72.4 50 20.4 1.4 1 1.9 - 6.4 9.7 Yes”’ 

COPC = Contaminant of potential concern. 
ESV = Ecological screening value 
Hazard quotient = chemical concentration + ESV 
NA = EPA Region IV ESV not available 
1 For chemicals with at least one detection in background samples, the background value shown is twice the average concentration calculated using l/2 the detection limit in non-detected background samples. 

If the chemical was not detected in any background sample, the range of detection limits in background samples is shown, except for total PAHs, where ND = not detected in any background sample. 
2 ESV for total phthalates. 
3 Range of method detection limits for individual PAHs, uncorrected for sample-specific dilution factors. 
4 ESV for haxavalent chromium. 
a Infrequent detection. 
b Maximum concentration is less than or similar to background concentration and the detection limits in most “non-detect” samples were less than or similar to background concentration. 
c This chemical does not biomagnify in the food chain. 
d No screening values were identified for this chemical. 
e Potential risk to terrestrial receptors via direct contact. 
f Potential risk to terrestrial receptors via the food chain. 
g Maximum concentration is less than background concentration. 

10/10/01-~- F6 Jericho SS steo 3a 4n.44 ALI 



TABLE F-7 
COPC REFINEMENT 

GROUNDWATER -SITE 12/SWMU 10 
JERICHO ISLAND DISPOSAL AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Frequency Range of Location of EPA Maximum Average # Samples Range of Retained as 

Analyte of Detection Maximum Average Region IV Hazard Hazard Exceeding Detection Background COPC in 

Detection Minimum1 Maximum Concentration Concentration ESV Quotient Quotient ESV Limits Concentration’ Groundwater? 

Volatile Organic Compounds (uglL) 
Acetone 4110 9.3 650 PAI-lo-GW-08-01 159 NA NA NA NA 5 - 50 See Note Noah 

Carbon disulfide 7/t 4 0.2 24 PAI-lo-GW-10-01 2.9 NA NA NA NA I- 10 <l Noah 

Trichloroethene 1114 0.4 0.4 PAI-to-GW-04-01 1.1 NA NA NA NA l-10 cl Noah” 

Semivolatile Organic Compounds @g/L) 
Benzoic acid 1 l/12 I ‘1 I 1 1 PAI-lil-GW-01-01 1 11.6 1 NA 1 NA 1 NA 1 NA 1 25-26 I- ~25 I Noaw 

COPC = Contaminant of potential concern. 
ESV = Ecological screening value for salt surface water (average salinity in groundwater = 20 ppt) 
Hazard quotient = chemical concentration f ESV 
NA = EPA Region IV ESV not available 
Note: Analytical data for this chemical were rejected in the data validation process. 

lnorganics were analyzed in filtered (F) and unfiltered (UF) samples. 
Groundwater samples were not collected from background sites. Background data for this table are from two “upgradient” monitoring wells at Site 2 (PAl2-MWl[S] and PAl2-MW2[S]) and from one 
“upgradient” monitoring well at Site 1 (PAIl-MW4[S]). For chemicals with at least one detection in these three groundwater samples, the background value shown is twice the average concentration. 
calculated using 112 the detection limit in non-detected samples. If the chemical was not detected in any of these three samples; the range of detection limits in the three samples is shown. 
All values in this column are from unfiltered samples. 

This chemical does not biomagnify in the food chain. 
No screening values were identified for this chemical. 
Infrequent detection. 
Maximum detected concentration is less than “background” concentration. 

Potential risk to aquatic organisms via direct toxicity. 
Potential risk to aquatic and semi-aquatic receptors via the food chain. 
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Using PAH data for surface soil and sediment samples collected during the Site 12/SWMU lORFl/Rf, calculate Total PAH and BAP Equiv&ent c()nentrations. 

Assumptions: 

(1) Total PAH concentrations will be used to compare against ecological RGOs to detenine the extent of impacted sediment. 

(2) BAP Equivalent concentrations will be used to compare against the human health RGO to determine the extent of impacted sediment. 

(3) Total PAH #l uses 112 the method detection limit (MDL) for nondetects. Laboratory-provided, sample-specific MDLs are used. If an MDL is 
net available, I/2 the detection limit is used. 

(4) Total PAH #2 assumes a value of zero for nondetects. 

(5) For Total PAHs #1 and #2 = Low Molecular Weight PAHs + High Molecular Weight PAHs. 

(6) Low Molecular Weight PAHs = P-methyfnaphthalene + acenaphthene + acenaphthylene + anthracene + fluorene + naphthalene + phenanthrene. 

(7) High Molecular Weight PAHs = benzo(a)anthracene + benzo(a)pyrene + chyrsene + dibenzo(a,h)anthracene + fluoranthene + pyrene. 

(8) Reference for Total PAHs: MacDonald, D.D. 1994. Approach to the Assessment of Sediment Quality in Florida Coastal Waters. FDEP. 

(9) BAP equivalents = benzo(a)anthracene(O.l) + benzo(a)pyrene(l .O) + benzo(b)fluoranthene(O.l) + benzo(k)fluoranthene(O.Ol) 
+ chyrsene(0.901) + dibenzo(a,h)anthracene(l .O) + indeno(l,2,3cd)pyrene (0.1) 
For nondetects, l/2 the method detection limit (MDL) is used. 

(10) Bolded cells indicate that an RGO has been exceeded. The following RGOs are used 
Human health (soil and sediment) - B(a)P equivalent concentration of 434 @kg (MCRD Parris Island derived RGO) 
Ecological (soil) - Total PAH concentration of 1000 ug/kg (US. EPA Region 4 Screening Value) 
Ecological (sediment) - Total PAH concentration of 1684 ug/kg (U.S. EPA Region 4 Screening Value) 

i”“i 

Calculations: 
PAH 

Chemicals 
P-Methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(l,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

PAH 
Chemicals 

P-Methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(l,2,3cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

Sample PAClO-SS-01-01 

460u 
460 U 
460 U 
460u 
460U 
460U 
460u 
460 U 
460 U 
460u 
460 U 
460u 
460 U 
460u 
460u 
45ou 

SUM 

Sample PAI-lO-BS02-01 
Concentration 

390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 

SUM 

MDL 
160 
170 
150 
160 
160 
210 
190 
170 
170 
150 
209 
150 
190 
150 
22 
190 

MDL 
130 
140 
130 
140 
140 
180 
170 
140 
150 
130 
170 
130 
160 
130 
19 

160 

Total PAH #l Total PAH #2 BAP Equivalent 
80 0 
85 0 
75 0 
80 0 
80 0 8 
105 0 105 
0 0 9.5 
0 0 0.85 

85 0 0.085 
75 0 75 
100 0 
75 0 
0 0 9.5 

75 0 
11 0 

208 

Total PAH tl Total PAH 12 BAP Equivalent 
65 0 
70 0 
65 0 
70 0 
70 0 7 
90 0 90 
0 0 8.5 
0 0 0.7 

75 0 0.075 
65 0 65 
85 0 
65 0 
0 0 8 

65 0 
10 0 
80 0 

875 0 179 
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PAH 
Chemicals 

P-Methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(l,2,3cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

PAH 
Chemicals 

2-Methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(l,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

PAH 
Chemicals 

2-Methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(l,2,3cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

Sample PAI-IO-SS-03-01 
Concentration 

410 u 
410 u 
410 u 
410 u 
410u 
410 u 
41oU 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410u . 

SUM 

Sample PAI-lo-SS-04-01 
Concentration 

370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 

24 J 
SUM 

Sample PAI- 0-SS-05-01 
Concentration 

380 U 
380 U 
380 U 
380 U 
380 u 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380u 
380 u 
3aou 
380 U 
380 U 

SUM 

MDL 
140 
150 
140 
150 
150 
190 
180 
150 
160 
140 
180 
140 
170 
140 
20 
170 

MDL 
130 
130 
130 
130 
130 
170 
160 
130 
140 
130 
170 
130 
160 
120 
18 

160 

MDL 
130 
140 
130 
140 
140 
180 
160 
140 
150 
130 
170 
130 
160 
130 
19 

160 

Total PAH tl 
7Q 
75 
70 
75 
75 
95 
0 
0 

80 
70 
90 
70 
0 

70 
10 
85 

935 

Total PAH #2 BAP Equivalent 
0 
0 
0 
0 
0 7.5 
0 95 
0 9 
0 0.75 
0 0.08 
0 70 
0 
0 
0 8.5 
0 
0 
0 
0 191 

Total PAH #l 
65 
65 
65 
65 
65 
85 
0 
0 

70 
65 
85 
65 
0 

60 
9 
24 

788 

Total PAH #2 BAP Equivalent 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 8 
0 
0 

24 
24 173 

6.5 
85 
8 

0.65 
0.07 
65 

Total PAH #l Total PAH #2 BAP Equivalent 
65 0 
70 0 
65 0 
70 0 
70 0 7 
90 0 90 
0 0 8 
0 0 0.7 

75 0 0.075 
65 0 65 
85 0 
65 0 
0 0 8 

65 0 
10 0 
80 0 
875 0 179 

G -.A 
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PAH 
Chemicals 

P-Methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluorarithene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(l,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

PAH 
Chemicals 

P-Methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoianthene 
Fluorene 
Indeno(l,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

PAH 
Chemicals 

P-Methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(l,2,3cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

Sample PAI-lOSS-08-01 
Concentration 

350u 
350u 
36Ou 
350 u 
49J 
32 J 
33 J 
34J 
47 J 

350 u 
89 J 

350 u 
350 u 
350 u 
69 J 
71 J 

SUM 

Sample PAI-lo-SS-07-01 
Concentration 

370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 

SUM 

Sample PAI-iO-SS-08-01 
Concentration 

3GOU 
360u 
36Ou 

24 J 
140J 
120J 
120 J 
110 J 
160 J 
360 U 
280 J 
360 U 

69 J 
360 U 
140J 
230 J 

SUM 

MDL 
120 
130 
120 
120 
120 
160 
150 
130 
130 
120 
160 
120 
150 
120 
17 

150 

MDL 
130 
140 
130 
130 
130 
170 
160 
140 
140 
130 
170 
130 
160 
120 
18 
160 

MDL 
130 
130 
120 
130 
130 
170 
160 
130 
140 
120 
160 
120 
150 
120 
18 

150 

Total PAH #l 
‘32 
65 
60 
60 
49 
32 
0 
0 

47 
80 
89 
60 
0 

60 
69 
71 

782 

Total PAH #2 BAP Equivalent 
0 
0 . 
0 
0 

49 4.9 
32 32 
0 3.3 
0 0.34 

47 0.047 
0 60 
89 ’ 
0 
0 7.5 
0 

69 
71 

367 108 

Total PAH tl Total PAH #2 
65 0 
70 0 
65 0 
65 0 
65 0 
85 0 
0 0 
0 0 

70 0 
65 0 
85 0 
65 0 
0 0 

60 0 
9 0 
80 0 

849 0 

Total PAH tl 
65 
65 
60 
24 
140 
120 
0 
0 

160 
60 

280 
60 
0 

60 
140 

Total PAH #2 BAP Equivalent 
0 
0 
0 

24 
140 14 
120 120 
0 12 
0 1.1 

160 0.16 
0 60 

280 
0 
0 6.9 
0 

140 

BAP Equivalent 

6.5 
85 
8 

0.7 
0.07 
65 

8 

173 

230 230 
214 

‘G-3 
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PAH 
Chemicals 

2.Methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluorahthene 
Senzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(l,2,3cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

PAH 
Chemicals 

BMethylnaphthatene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fiuoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
fndeno(l,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

PAH 
Chemicals 

2-Methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(l,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

Sample PAI-lo-SEOS-02 
Concentration 

SJ 
30 
32 

350 
3100 
1700 
2900 
1400 
1800 
840J 

4000 
17 J 

1300 
10 J 

1600 
3400 

BUM 

Sample PAI-10-%-09-01 
Concentration 

360u 
360 U 
36Qu 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
36Ou 
360U 
360u 
360u 
360 U 
360 U 
360 U 

SUM 

Sample PAI-lo-SS10-01 
Concentration 

360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360u 
36oU 
38ou 
360 U 
360 U 
360 U 
360 U 
360 U 

SUM 

MDL 
2.51 
5.35 
4.13 
5.05 
38 

6.41 
4.38 
4.44 
3.59 
5.82 
4.3 

3.26 
7.43 
3.75 
4.04 
2.97 

MDL 
130 
130 
120 
130 
130 
170 
160 
130 
140 
120 
160 
120 
150 
120 
18 

150 

MDL 
130 
130 
120 
130 
130 
170 
166 
136 
140 
120 
160 
120 
150 
120 
18 

150 

Total PAH 81 Total PAH 92 BAP Equivalent 
S- 9 

30 30 
32 32 
350 350 

3100 3100 310 
1700 1700 1700 

0 0 290 
0 0 14 

1800 1600 1.8 
840 840 640 

4000 4000 . 
17 17 
0 0 130 
10 10 

1600 1600 
3400 3400 

- : ::* :. 

Total PAH I1 
65 
65 
60 
65 
65 
85 
0 
0 

70 
60 
80 
60 
0 

60 
9 

75 
819 

Total PAH Ul 
65 
65 
60 
65 
85 
85 
0 
0 

70 
60 
80 
60 
0 

60 
9 

75 
819 

Total PAH #2 BAP Equivalent 
0 
0 
0 
0 
0 6.5 
0 85 
0 8 
0 0.65 
0 0.07 f--y 
0 60 
0 
0 
0 7.5 
0 
0 
0 
0 168 

Total PAH #2 BAP Equivalent 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 168 

6.5 
85 
8 

0.65 
0.07 
60 

7.5 



TETRA TECH NUS, INC. CALCULATION SHEET PAGE 5 OF 16 
CLIENT: 

PARRIS ISLAND, SOUTH CAROLINA 
JOB NUMBER: 

7803 - DRAFT RI 

SUBJECT: 
SITE 12ISWMUlO -JERICHO ISLAND DISPOSAL AREA 

BASED ON: 

By: 

Dale: 

PAH Data for Surface Soil and Sediment Samples from 
Site 1ZSWMU 10 RI/RF1 

Ye CHECKED BY: 
0811,101 Date: 

DRAWING NUMBER: 

APPROVED BY: DATE: 

PAH 
Chemicals 

BMethylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
fluoranthene 
Fluorene 
Indeno(l,2,3cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

PAH 
Chemicals 

BMethylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(l,2,3cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

PAH 
Chemicals 

2-Methylnaphthalene 
Acenaphthene 
Acenaphthytene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(l,2,3cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

Sample PAI-lO-SB-11-01 
Concentration 

35Ou 
35Ou 
350 u 
350u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 

350 u 
350 u 
35OlJ 

SUM 

Sample PAI-lo-SS-12-01 
Concentration 

340U 
340U 
340U 
340 u 
340u 
340 u 
340u 
340U 
340u 
340U 
340U 
340u 

340U 
340 u 
34ou 

SUM 

Sample PAI-IO-SS-12-01-D 
Concentration 

600 
440 
580 
340U 
340U 
340U 
340u 
340u 
340U 
34QU 
340U 
220 J 

2700 
340U 
340U 

SUM 

MDL Total PAH Pl Total PAH #2 BAP Equivalent 
. 120 SO; 0 

130 65 0 
120 60 0 
130 65 0 
130 65 0 6.5 
170 85 0 85 
150 0 0 7.5 
130 0 0 0.65 
130 65 0 0.065 
120 60 0 60 
160 80 0 
120 60 0 

17 
150 
24 

9 0 
75 0 
12 0 

761 0 160 

MDL Total PAH tl Total PAH #2 BAP Equivalent 
120 60 0 
130 65 0 
120 60 0 
120 60 0 
120 60 0 6 
160 80 0 80 
150 0 0 7.5 
130 0 0 0.65 
130 65 0 0.065 
120 60 0 60 
160 80 0 
120 60 0 

120 
17 

150 

60 0 
9 0 

75 0 
794 0 154 

MDL Total PAH #l Total PAH t2 BAP Equivalent 
120 600 600 
130 440 440 
120 580 580 
120 60 0 
120 60 0 6 
160 80 0 80 
150 0 0 7.5 
130 0 0 0.65 
130 65 0 0.065 
120 60 0 60 
160 80 0 
120 220 220 

2700 2700 
9 0 

154 



TETRA TECH NUS, INC. CALCULATION SHEET PAGE 6 OF 16 
CLIENT PARR6 ISLAND, SOUTH CAROLINA 

JOS NUMBER: 
7803 - DRAFT RI 

SUBJECT: 

BASED ON: 

BY: 

I 

SITE 126WMUlO -JERICHO ISLAND DISPOSAL AREA 

PAH Data for Surface Soil and Sediment Samples from DRAWING NUMBER: 

Site 12/SWMU IO RI/RF1 
J18 ~cHECKED BY: APPROVED SY: DATE: 

PAH 
Chemicals 

P-Methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Chtysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(l,2,3cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

PAH 
Chemicals 

P-Methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fiuoranthene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(l,2,3cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

PAH 
Chemicals 

P-Methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(l,2,34)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

Sample PAI-lO-SS12-02 
Concentration 

20 u 
20 u 
20 u 
20 u 
33 
33 
53 
15 J 
27 
20 u 
39 
20 u 
22 
20 u 
16 J 
40 

SUM 

Sample PAI- 0-SS-13-01 
Concentration 

350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350u 
35ou 
350 u 
350 u 
350 u 

350 u 
350 u 
350U 

SUM 

Sample PAI-IO-SS-14-01 
Concentretion 

440U 
440U 
440u 
440U 
440U 
440U 
440U 
440U 
44OU 
440U 
440U 
440U 

440U 
440U 
440U 

SUM 

MDL 
. 2.51 

5.35 
4.13 
5.05 
3.8 

6.41 
4.38 
4.44 
3.59 
5.82 
4.3 
3.26 
7.43 
3.75 
4.04 
2.97 

MDL Total PAH #l 
120 60 
130 65 
120 60 
120 60 
120 60 
160 a0 
150 0 
130 0 
130 65 
120 60 
160 a0 
120 60 

120 
I7 

150 

MDL Total PAH if1 
160 60 
160 80 
150 75 
160 80 
160 80 
210 105 
190 0 
160 0 
170 85 
150 .75 
200 100 
150 75 

Total PAH tl 
12 
3 
2 
3 

33 
33 
0 
0 

27 
3 

39 
2 
0 
2 
I6 
40 

203 

Total PAH W2 BAP Equivalent 
0 
0 
0 
0 

33 
33 
0 
0 

27 
0 

39 
0 
0 
0 
16 
40 
I88 

3.3 
33 
5.3 

0.15 
0.027 
2.91 

2.2 

47 

Total PAH X2 BAP Equivalent 
0 
0 
0 
0 

6 
a0 
7.5 

0.65 
0.o65 

60 

60 0 
9 0 

75 0 
794 0 154 

Total PAH #2 BAP Equivalent 
0 
0 
0 
0 
0 8 
0 105 
0 9.5 
0 0.8 
0 0.085 
0 75 
0 
0 

75 
11 

0 
0 

198 



TETRA TECH NUS, INC. 
CLIENT: 

CALCULATION SHEET 

PARRIS ISLAND, SOUTH CAROLINA 

PAGE 7 OF 16 
JOB NUMBER: 

7803 - DRAFT RI 

SUBJECT: 
SITE 1ZSWMUlO -JERICHO ISLAND DISPOSAL AREA 

BASED ON: 

BY: 

Date: 

PAH Data for Surface Soil and Sediment Samples from 
Site 12/SWMU 10 RI/RF1 

.uB CHECKED BY: 
mmm1 Dale: 

DRAWING NUMBER: 

APPROVED BY: OA’TE: 

PAH 
Chemicals 

P-Methylnaphthalene 
Acenaphthene 
Acenaphthytene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(l,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

PAH 
Chemicals 

BMethylnaphthalene 
Acenaphthene 
Acenaphthytene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(l,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

PAH 
Chemicals 

P-Methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Ffuoranthene 
Fluorene 
Indeno(l,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

Sample PAI-10.SS-15-01 
Concentration 

370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
376 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u . 

SUM 

SamDIe PAI-lO-SS15-OlA 

350U 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350U 
35ou 
350 u 

350 u 
350 u 
350 u 

SUM 

Sample PAI-1 04X3-16-01 
Concentration 

380u 
360u 
360 U 
360 U 
360 U 
360u 
360u 
360 U 
360 U 
360 U 
360u 
360u 
360u 
360 U 
360u 
360u 

SUM 

MDL 
130 
130 
120 
130 
130 
170 
160 
130 
140 
120 
160 
120 
150 
120 
ia 

150 

Total PAH WI Total PAH 62 BAP Equivalent 
65 0 
65 0 
60 0 
65 0 
65 0 6.5 
85 0 a5 
0 0 8 
0 0 0.65 

70 0 0.07 
60 0 60 
a0 0 
60 0 
0 0 7.5 

80 0 
9 0 

75 0 
a19 0 168 

MDL Total PAH #l Total PAH #2 BAP Equivalent 
120 60 0 
130 65 0 
120 a0 0 
130 65 0 
130 65 0 6.5 
170 a5 0 85 
150 0 0 7.5 
130 0 0 0.65 
130 65 0 0.065 
120 60 0 60 
160 a0 0 
120 60 0 

120 
17 

150 

60 0 
9 0 

75 0 
809 0 160 

MDL 
130 
130 
120 
130 
130 
170 
160 
130 
140 
120 
160 
120 
150 
120 
ia 
150 

Total PAH Xl Total PAH #2 
65 0 
65 0 
60 0 
65 0 
65 0 
85 0 
0 0 
0 0 

70 0 
60 0 
80 0 
a0 0 
0 0 

60 0 
9 0 

75 0 
819 0 

BAP Equivalent 

6.5 
85 
8 

0.65 
0.07 
60 

7.5 

168 

, 

G-3 



TETRA TECH NUS, INC. CALCULATION SHEET PAGE 8 OF 16 
CLIENT: 

PARRIS ISLAND, SOUTH CAROLINA 
JOB NUMBER: 

7803 - DRAFT RI 

SUSJECT: 

BASED ON: 

BY: 

Date: 

SITE 12KBWMUlO -JERICHO ISLAND DISPOSAL AREA 

PAH Data for Surface Soil and Sediment Samples from DRAWING NUMBER: 

Site 12/SWMU IO RI/RF1 
2.m CHECKED By: APPROVED By: 

WI7101 Dale: 

----%. 

DATE: 

PAH 
Chemicals 

2-Methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(l.2.8cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

PAH 
Chemicals 

P-Methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(l,2,3cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

PAH 
Chemicals 

2-Methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fiuoranthene 
Fluorene 
Indem(l,2,3cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

Sample PAI-lo-SS17-01 
Concentration 

360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360u 
360 U 
360 U 
360u 
360 U 
360u 
360 U 
360 U 
360u ’ 

SUM 

Sample Pl-O12-03(37) 
Concentration 

440U 
440U 
44OU 
440U 

41 J 
53 J 

130 J 
440U 

62 J 
34J 
41 J 

440u 
64J 

440U 
440U 

43 J 
SUM 

Sample PAI-lo-SD-O%OlA 

520u 
120 u 
240 U 

12 u 
12 u 
12 u 
24 U 
12 u 
12 u 
24 u 
24 U 
24 U 
12 u 

120u 
12 u 
12 u 

SUM 

MDL 
130 
130 
120 
130 
130 
170 
160 
130 
140 
120 
160 
120 
150 
120 
ia 

150 

MDL 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

MDL 
NA 
ia 
9 

0.56 
0.99 
0.9 
1.6 
1.5 
1.1 
4.2 
6.3 
1.6 

0.97 
8.3 
1.9 
12 

Total PAH tl Total PAH #2 BAP Equivalent 
65 0 
65 0 
60 0 
65 0 
65 0 6.5 
a5 0 85 
0 0 8 
0 0 0.65 

70 0 0.07 
60 0 60 
a0 0 
60 0 
0 0 7.5 
a0 0 
9 0 

75 0 
al9 0 168 

Total PAH tl Total PAH #2 BAP Equivalent 
220 0 
220 0 
220 0 
220 0 
41 41 4.1 
53 53 53 
0 0 13 
0 0 2.2 

62 62 0.062 
34 34 34 
41 41 
220 0 
64 64 6.4 

220 0 
220 0 

43 
338 113 

Total PAH #l 
260 

9 
4.5 
0.28 

0.495 
0.45 

0 
0 

0.55 
2.1 
3.15 
0.8 
0 

4.15 
0.96 

6 
292 

Total PAH #2 BAP Equivalent 
0 
0 
0 

0.0495 
0.45 
0.06 

0.0075 
0.00055 

2.1 

0.0485 

2.7 



TETRA TECH NUS, INC. 
CLIENT: 

. . CALCULATION SHEET 

PARRIS ISLAND, SOUTH CAROLINA 

PAGE 9 OF 16 
JOB NUMBER: 

7803 - DRAFT RI 

SUBJECT: 
SITE 12/SWMUlO - JERICHO ISLAND DISPOSAL AREA 

BASED ON: 

BY: 

Date: 

PAH Data for Surface SOit and Sediment Samples from 
Site 12/SWMU 10 RI/RF1 

JJB CHECKED By: 
m/,,m Date: 

DRAWING NUMBER: 

APPROVED BY: DATE: 

PAH 
Chemicals 

2-Methyfnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(l,2,3cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

PAH 
Chemicals 

2-Methylnaphthalene 
Acenaphthene 
Acenaphthytene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(l,2,3cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

PAH 
Chemicals 

2-Methylnaphthalene 
Aoenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(l,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

Sample PAI-lOSD-02-OlA 
Concentration 

510 u 
200 u 
380 u 

20 u 
20U 
20 UJ 
38U 
20 u 
20 u 
38 u 
36 u 
38 u 
20 u 

200 u 
20 u 
20 u 

SUM 

Sample PAI-10.SD&&0lA-D 
Concentration 

500 u 
206u 
390 u 

20 u 
20 u 
26 J 
39 u 
20 u 
20 u 
39 u 
39 u 
39 u 
20 u 

200 u 
20 u 
20 u 

SUM 

Sample PAI-lO-SD-03-OlA 
Concentration 

460 u 
96 U 

190u 
9.6 U 
9.6 U 
9.6 U 
19 u 

9.6 U 
9.6 U 
19 u 
19 u 
19 u 

9.6 U 
96 U 

9.6 U 
9.6 U 

SUM 

YDL 
NA 
28 
15 
0.9 
1.6 
1.5 
2.6 
2.5 
1.8 
6.8 
10 
2.7 
1.6 
13 
3.1 
19 

MDL 
NA 
29 
15 

0.91 
1.6 
1.5 
2.7 
2.5 
1.9 
6.9 
10 
2.7 
1.6 
14 
3.2 
20 

MDL 
NA 
14 
7 

0.43 
0.77 
0.7 
1.3 
1.2 

0.88 
3.3 
4.9 
1.3 

0.75 
6.4 
1.5 
9.4 

Total PAH #l 
255 
14 
7.5 

0.45 
0.8 
20 
0 
0 

0.9 
3.4 
5 

1.35 
0 

6.5 
1.55 
9.5 
326 

Total PAH #2 BAP Equivalent 
0 
0 
0 
0 
0 0.08 

20 20 
0 0.13 
0 0.0125 
0 0.0009 
0 3.4 
0 
0 
0 0.08 
0 
0 
0 

20 23.7 

Total PAH tl 
250 
14.5 
7.5 

0.455 
0.8 
26 
0 
0 

0.95 
3.45 

5 
1.35 

0 
7 

1.6 
10 

329 

Total PAH #2 BAP Equivalent 
0 
0 
0 
0 
0 

26 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

26 

0.08 
26 

0.135 
0.0125 

0.00095 
3.45 

0.06 

29.8 

Total PAH #l Total PAH 12 BAP Equivalent 
230 0 

7 0 
3.5 0 

0.215 0 
0.385 0 0.0385 
0.35 0 0.35 

0 0 0.065 
0 0 0.006 

0.44 0 0.00044 
1.65 0 1.65 
2.45 0 
0.65 0 

0 0 0.0375 
3.2 0 

0.75 0 
4.7 0 
255 0 2.1 
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CLIENT: 

PARRIS ISLAND, SOUTH CAROLINA 
?OB NUMBER: 

7603 - DRAFT RI 

SUWECT: 

BASED ON: 

BY: 
Date: 

SITE 12/SWMUlO -JERICHO ISLAND DISPOSAL AREA 

PAH Data for Surface Soil and Sediment Samples from DRAWING NUMBER: 

Site KYSWMU 10 RI/RF1 
YB CHECKED BY: APPROVED BY: 

091,7/01 Date: 

.---y 

DATE: 

PAH 
Chemicals 

2-Methyfnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluorahthene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a.h)anthracene 
Fluoranthene 
Fluorene 
Indeno(l,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

PAH 
Chemicals 

BMethylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Eenzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(l,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

PAH 
Chemicsls 

P-Methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(l,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

Sample PAI-IO-SD-LWOIA 
Concentration 

600U 
100 u 
200 u 

10 u 
10 u 
1ou- 
20U 
10 u 
10 u 
20 u 
20 u 
20 u 
10 u 

1OQu 
10 u 
10 u 

SUM 

Sample PAI-lo-SD-05-OlA 
Concentration 

500u 
97 u 

190 u 
9.7 u 
9.7 u 
9.7 u 
19 u 

9.7 u 
9.7 u 
19 u 
19 u 
19 u 

9.7 u 
97 u 

9.7 u 
9.7 u 

SUM 

Sample PAI-IO-SD-O&OlA 
Concentration 

460 U 
93 u 

180.0 U 
9.3 u 
9.3 u 
9.3 u 
18 U 

9.3 u 
9.3 u 

18.0 u 
16 U 

18.0 U 
9.3 u 

93.0 u 
9.3 u 
9.3 u 

SUM 

MDL 
NA 
14 
7.4 

0.45 
0.61 
0.74 
1.3 
1.3 

0.92 
3.5 
5.2 
1.3 

0.79 
6.8 
1.6 
9.9 

MDL 
NA 
14 
7.1 

0.44 
0.76 
0.71 
1.3 
1.2 

0.89 
3.3 
5 

1.3 
0.77 
6.5 
1.5 
9.5 

MDL 
NA 
13 
6.8 

0.42 
0.75 
0.69 
1.2 
1.2 

0.86 
3.2 
4.8 
1.2 

0.74 
6.3 
1.5 
9.1 

Total PAH #i Total PAH #2 
3osl 0 

7 0 
3.7 0 

0.225 0 
0.405 0 
0.37 0 

0 0 
0 0 

0.46 0 
1.75 0 
2.6 0 . 

0.65 0 
0 0 

3.4 0 
0.8 0 

4.95 0 
326 0 

Total PAH #I 
250 

7 
3.55 
0.22 
0.39 

0.355 
0 
0 

0.445 
1.65 
2.5 

0.65 
0 

3.25 
0.75 
4.75 
276 

Total PAH #2 BAP Equivalent 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Total PAH #I Total PAH M 
230 0 
6.5 0 
3.4 0 
0.21 0 

0.375 0 
0.345 0 

0 0 
0 0 

0.43 0 
1.6 0 
2.4 0 
0.6 0 
0 0 

3.15 0 
0.75 0 
4.55 0 
254 0 

BAP Equivalent 

0.0405 
0.37 

0.065 
0.0065 

0.00046 
1.75 

0.0395 

2.3 

0.039 
0.355 
0.065 
0.006 

0.000445 
1.65 

0.0385 

2.2 

BAP Equivalent 

0.0375 
0.345 
0.06 
0.006 

0.00043 
1.6 

0.037 

2.1 

-; 

-, 



TETRA TECH NUS, INC. 
CLIENT: 

SUBJECT: 

CALCULATlON SHEET 

PARRIS ISLAND, SOUTH CAROLINA 
JOB NUMBER: 

.” 

SITE 12LSWMUlO - JERICHO ISLAND DISPOSAL AREA 

PAGE 11 OF 16 

7803 - DRAFT RI 

BASED ON: 

BY: 

Date: 

PAH Data for Surface Soil and Sediment Samples from 
Site 12/SWMU 10 RI/RF1 

J.Js CHECKED BY: 
W1,/01 Date: 

DRAWlNO NUMBER: 

APPROVED BY: DATE: 

PAH 
Chemicals 

2-Methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Senzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(l,2,3cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

PAH 
Chemicals 

P-Methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(l,2,3cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

PAH 
Chemicals 

2-Methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Pluorene 
Indeno(l,2,3cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

Sample PAI-10.SD-07-OlA 
Concentration 

530 u 
1oou 

200.0 u 
10.0 u 

IO u 
11 
20 u 
10 u 
10 u 
20U 
20U 
20 u 
10 u 

100 u 
10 u 
10 u 

SUM 

Sample PAI- O-SD48-01 A 
Concentration 

2600 U 
270 U 
520 U 

27 U 
27 U 
38 

120 
27 U 
27 U 
52 U 
52 u 
52 U 
27U 

270 U 
27 U 
27 U 

SUM 

Sample PAI-lOSD-O9-OlA 
Concentrstlon 

1100 u 
220u 
420u 

22 u 
22 u 
29J 
42 U 
22U 
22 u 
42 U 
42 U 
42 U 
22U 

22QU 
22U 
22U 

SUM 

MDL 
NA 
15 
7.6 

0.46 
0.82 
0.76 
1.4 
1.3 

0.95 
3.5 
5.3 
1.4 

0.81 
6.9 
1.6 
10 

MDL 
NA 
38 
19 
1.2 
2.1 
1.9 
3.5 
3.3 
2.4 
9.1 
14 
3.5 
2.1 
18 
4.2 
26 

MDL 
NA 
31 
16 

0.96 
1.7 
1.6 
2.9 
2.7 
2 

7.5 
11 
2.9 
1.7 
15 
3.4 
21 

Total PAH tl Total PAH #2 
265 0 
7.5 0 
3.8 0 

0.23 0 
0.41 0 
11 11 
0 0 
0 0 

0.475 0 
1.75 0 
2.65 0 
0.7 0 
0 0 

3.45 0 
0.8 0 
5 0 

303 11 

Total PAH Xl Total PAH #I2 
1300 0 

19 0 
9.5 0 
0.6 0 
1.05 0 
38 38 
0 0 
0 0 

1.2 0 
4.55 0 

7 0 
1.75 0 

0 0 
9 0 

2.1 0 
13 0 

1407 38 

Total PAii AI1 
550 
15.5 

8 
0.49 
0.65 
29 
0 
0 
1 

3.75 
5.5 
1.45 

0 
7.5 
1.7 

10.5 
635 

Total PAH #2 BAP Equivalent 
0 
0 
0 
0 
0 

29 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

29 

G-II 

BAP Equivalent 

0.041 
11 

0.07 
0.0065 

0.000475 
1.75 

0.0405 

12.9 

BAP Equivalent 

0.105 
38 
12 

0.0165 
0.0012 
4.55 

0.105 

64.8 

0.085 
29 

0.145 
0.0135 
0.001 
3.75 

0.085 

33 



TETRA TECH NW, INC. 
CLIENT: 

CALCULATION SHEET 

PARRIS ISLAND, SOUTH CAROLINA 
JOB NUMBER: 

PAGE12OF16 

7003 - DRAFT RI I 

SUBJECT: 

BASED ON: 

BY: 

I 

SITE 12ISWMUlO -JERICHO IStAND DISPOSAL AREA 

PAH Data for Surface Soil and Sediment Samples from DRAWING NUMBER: 

Site 12/SWMU IO RI/RF1 
.!a CHECKED BY. APPROVED BY: 

-.., 

DATE: 

oats?: 0811,101 loate: I I 

PAH 
Chemicals 

2.Methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(l,2,3cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

PAH 
Chemicals 

Z-Methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Senzo(b)Ruoranthene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(l,2,3+pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

PAH 
Chemicals 

P-Methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(l,2,3cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

Sample PAI-IO-SD-lO-OIA 
Concentration 

460U 
110 u 
210 u 

11 u 
11 u 

’ IIU 
21 u 
11 u 
11 u 
21 u 
2lU 
21 u 
11 u 

110 u 
11 u 
II u 

SUM 

Sample PAI-IO-SD-11-OIA 
Concentration 

510 u 
110 u 
210 u 

11 u 
11 u 
11 u 
21 u 
29 R 
11 u 
21 u 
21 u 
21 u 
II u 

110 u 
11 u 
11 u 

SUM 

Sample PAI-IO-SD-12-OIA 
Concentration 

530 u 
110 u 

220.0 u 
11.0 u 

11 u 
11 u 
22 u 
11 u 
11 u 
22U 
22 u 
22 u 
11 u 

110 u 
11 u 
11 u 

SUM 

MDL 
NA 
15 
7.8 

0.48 
0.85 
0.76 
1.4 
1.3 

0:97 
3.6 
5.4 
1.4 

0.03 
7.1 
1.7 
10 

MDL 
NA 
16 
8.1 
0.5 

0.80 
0.81 
1.5 
1.4 
1 

3.6 
5.7 
1.5 

0.87 
7.4 
1.7 
11 

MDL 
NA 
16 
0.2 

0.51 
0.9 

0.82 
1.5 
1.4 
1 

3.8 
5.7 
1.5 

0.88 
7.5 
1.8 
11 

Total PAH #I 
240 
7.5 
3.9 

0.24 
0.425 
0.39 

0 
0 

0.465 
1.6 
2.7 
0.7 
0 

3.56 
0.85 

5 
268 

Total PAH #I 
255 

8 
4.05 
0.25 
0.44 

0.405 
0 
0 

0.5 
1.9 

2.85 
0.75 

0 
3.7 

0.85 
5.5 
264 

Total PAH #l 
265 
8 

4.1 
0.255 
0.45 
0.41 

0 
0 

0.5 
1.9 

2.65 
0.75 

0 
3.75 
0.9 
5.5 
294 

Total PAH #2 EAP Equivalent 
0 
0 
0 
0 
0 0.0425 
0 0.39 
0 0.07 
0 0.0965 
0 0.000465 
0 1 .a 
0 
0 
0 
0 

0.0415 

0 
0 
0 2.4 

Total PAH 12 BAP Equivalent 
0 
0 
0 
0 
0 0.044 
0 0.405 
0 0.075 
0 0.29 
0 0.0005 
0 1.9 
0 

C. 
-, 

0 
0 0.0436 
0 
0 
0 
0 2.8 

Total PAH 92 BAP Equivalent 
0 
0 
0 
0 
0 0.045 
0 0.41 
0 0.075 
0 0.007 
0 0.0005 
0 1.9 
0 
0 
0 0.044 
0 
0 
0 
0 2.5 

,- 



TETRA TECH NUS, INC. 
CLIENT: 

CALCULATION SHEET 
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JOB NUMBER: 

PAGE13OF16 

7803 - DRAFT RI 

SUBJECT: 

BASED ON: 

BY: 

Date: 

SITE 12ISWMUlO -JERICHO ISLAND DISPOSAL AREA 

PAH Data for Surface Soil and Sediment Samples from DRAWING NUMBER: 
Site 12YSWMU 10 RI/RF1 

.lJa CHECKED BY: APPROVED By: 
WV101 Date: 

DATE: 

PAH 
Chemicals 

P-Methyfnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(l,2,3cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

PAH 
Chemicals 

P-Methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
fluoranthene 
Fluorene 
Indeno(l.2,bcd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

PAH 
Chemicals 

P-Methylnaphthalene 
Acenaphthene 
‘Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Eenzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(l,2,3cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

Sample PAI-lO-SD-13-OlA 
Concentration 

610 U 
110 u 

220.0 u 
11.0 u 

18 J 
30 
25 J 
18 
44J 
22 u 
92 
22 u 
11 u 

110 u 
11 u 
89 

SUM 

Sample PAI-IO-SD-1COlA 
Concentration 

880 u 
160 U 

310.0 u 
16.0 U 

16 U 
31 
31 u 
16 U 
16 U 
31 u 
31 u 
31 u 
26 

160 U 
16 U 
16 U 

SUM 

Sample PAI-IO-SD-14-02A 
Concentration 

580u 
16Ou 

310.0 u 
16.0 U 

16 U 
21 
31 u 
16 U 
16 U 
31 u 
31 u 
31 u 
16 U 

160 U 
16 U 
16 U 

SUM 

MDL 
. NA 

16 
8.3 

0.51 
0.91 
0.63 
1.5 
1.4 
1 

3.9 
5.8 
1.5 
0.9 
7.6 
1 .a 
11 

MDL 
NA 
23 
12 

0.72 
1.3 
1.2 
2.1 
2 

1.5 
5.5 
8.1 
2.1 
1.3 
II 
2.5 
16 

NA 
23 
12 

0.72 
1.3 
1.2 
2.1 
2 

1.5 
5.5 
8.2 
2.1 
1.3 
II 
2.5 
16 

G- 13 

Total PAH #l Total PAH #2 BAP Equivalent 
305 0 

6 0 
4.15 0 

0.255 0 
18 18 1.8 
30 30 30 
0 0 2.5 
0 0 0.18 

44 44 0.044 
1.95 0 1.95 
92 92 

0.75 0 
0 0 0.045 

3.8 0 
0.9 0 
89 89 

698 273 37 

Total PAH #I 
440 
11.5 

6 
0.36 
0.65 
31 
0 
0 

0.75 
2.75 
4.05 
I.05 

0 
5.5 
1.25 

8 
513 

Total PAH #l 
290 
11.5 

6 
0.36 
0.65 
21 
0 
0 

0.75 
2.75 
4.1 
1.05 

0 
5.5 
1.25 

8 
353 

Total PAH 12 BAP Equivalent 
0 
0 
0 
0 
0 0.065 

31 
0 
0 
0 
0 
0 
0 
0 2.6 
0 
0 
0 

31 

31 
0.105 
0.01 

0.00075 
2.75 

37 

Total PAH #2 
0 
0 
0 
0 
0 

21 
0 
0 
0 

BAP Equivalent 

0.065 
21 

0.105 
0.01 

oOOo75 
0 2.75 
0 
0 
0 0.065 
0 
0 
0 
21 24 



TETRA TECH NUS, INC. 
CLIENT: 

CALCULATION SHEET 

PARRIS ISLAN’D, SOUTH CAROLINA 

PAGE 14 OF 16 
JOB NUMBER: 

7803 - DRAFT RI I 
I 

SITE 12/SWMUlO -JERICHO ISLAND DISPOSAL AREA 1 

BASED ON: 

BY: 

PAH Data for Surface Soil and Sediment Samples from 
Site 12ISWMU IO RI/RF1 

.uus ]~i-iEo~Eo BY: 

DRAWING NUMBER: ,f--. 

APPROVED BY: DATE: 

PAH 
Chemicals 

2-Methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Chtysene 
Dibenzo(a,h)anthracene 
fluoranthene 
Fluorene 
Indeno(l,2.3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

Sample PAI-l&SD-15-OlA 
Concentration 

570 u 
130 u 

250.0 u 
13.0 u 

13 u 
13 u 
25’U 
13 u 
13 u 
25 U 
25 U 
25 u 
13 u 

130 u 
13 u 
13u . 

SUM 

PAH 
Chemicals 

2-Methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(l,2.3-cdjpyrene 
Naphthalene 
Phenanthrene 
Pyrene 

PAH 
Chemicals 

P-Methylnaphthalene 
Acenaphihene 
Acenaphthylene 
Anihracene 
Benzo(a)anthracene 
Bemo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(l,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

Sample PAI- O-SD-l 6-01 A 
Concentration 

810 U 
170 u 

330.0 u 
17.0 u 

17 u 
22J 
33 u 
17 u 
17 u 
33 u 
33u 
33 u 
17 u 

170 u 
17 u 
17 u 

SUM 

Sample PAI-lo-SD-17-OlA 
Concentration 

1200 u 
110 u 

210.0 u 
11.0 u 

11 u 
12 
21 u 
11 u 
11 u 
21 u 
21 u 
21 u 
11 u 

110 u 
11 u 
11 u 

SUM 

MDL 
NA 
18 
9.2 

0.57 
1 

0.92 
1.7 
1.6 
1.2 
4.3 
6.4 
1.7 

0.99 
8.4 
2 
12 

MDL 
NA 
24 
13 

0.77 
1.4 
1.3 
2.3 
2.1 
1.6 
5.9 
8.8 
2.3 
1.3 
11 
2.7 
17 

MDL 
NA 
16 
8 

0.49 
0.87 
0.8 
I .4 
1.4 
1 

3.7 
5.6 
1.5 

0.86 
7.3 
1.7 
11 

Total PAH ##I Total PAH t2 
28s 0 

9 0 
4.6 0 

0.285 0 
0.5 0 

0.46 0 
0 0 
0 0 

0.6 0 
2.15 0 
3.2 0 

0.85 0 
0 0 

4.2 0 
1 0 
6 0 

318 0 

BAP Equivalent 

0.05 
0.46 
0.085 
0.008 

0.0006 
2.15 

0.0495 

2.8 

Total PAH #I Total PAH 82 
405 0 
12 0 
8.5 0 

0.385 0 
0.7 0 
22 22 
0 0 
0 0 

0.8 0 
2.95 0 
4.4 0 
1.15 0 

0 0 
5.5 0 
1.35 0 
8.5 0 
471 22 

BAP Equivalent 

0.07 
22 

0.115 
0.0105 
0.0008 ,-- -; 

2.95 

0.065 

25 

\ 

Total PAH #l Total PAH #2 BAP Equivalent 
600 0 

8 0 
4 0 

0.245 0 
0.435 0 0.0435 

12 12 12 
0 0 0.07 
0 0 0.007 

0.5 0 0.0005 
1.85 0 1.85 
2.8 0 
0.75 0 

0 0 0.043 
3.65 0 
0.85 0 
5.5 0 
641 12 14 

-, 
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CLIENT: 

SUBJECT: 

PARRIS ISLAND, SOUTH CAROLINA 
JOB NUMBER: 

7803 - DRAFT RI _. 

SITE 1ZSWMUlO -JERICHO ISLAND DISPOSAL AREA 

BABE0 ON: 

BY: 

Date: 

PAH Data for Surface Soil and Sediment Samples from 
Site 1ZSWMU IO RI/RF1 

.!Ja CHECKED BY: 
w17m Date: 

DRAWING NUMBER: 

APPROVED BY: DATE: 

PAH 
Chemicals 

BMefhylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anfhracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranfhene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(l,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

PAH 
. Chemicals 

P-Methylnaphthalene 
Acenaphthene 
Acenaphfhylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranfhene 
Fluorene 
Indeno(i,2,3&)pyrene 
Naphfhalene 
Phenanthrene 
Pyrene 

PAH 
Chemicals 

2-Mefhylnaphthalene 
Acenaphthene 
Acenaphfhyiene 
Anthracene 
Benzo(a)anthraoene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranfhene 
Chtysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
lndeno(l,2,3-cd)pyrene 
Naphthalene 
Phenanfhrene 
Pyrene 

Sample PAI-IO-SD-18-OlA 
Concentration 

IOOOU 
200u 

390.0 u 
20.0 u 

20 u 
38 
39 u 
20 u 
20 u 
39 u 
39 u 
39 u 
20 u 

200u 
20 u 
20 u 

SUM 

Sample PAI-lO-SD-W01 
Concentration 

570 u 
140u 
69 U 

2.8 U 
8.9 U 
6.9 U 
2.8 U 
2.8 U 
8.9 U 
11 u 

6.9 U 
14 u 

8.9 U 
69 U 

5.5 u 
14 u 

SUM 

Sample PAI-W-SD-20-01 
Concentration 

830u 
120u 
IOOU 
4.1 u 
IO u 
IO u 

4.1 u 
4.1 u 
IO u 
16 U 

‘IO 
20 u 
IO u 

IOOU 
8.2 U 
20 u 

SUM 

NA 
29 
15 

0.93 
1.6 
1.5 
2.7 
2.6 
1.9 
7 
11 
2.7 
1.6 
14 
3.2 
20 

240 
16 
33 
1.2 

0.97 
1 

1.8 
0.97 
2.8 
3.6 
6.3 
7.3 
0.84 
21 
2 

7.1 

MDL 
350 
24 
49 
1.8 
1.4 
1.5 
2.7 
1.4 
4.2 
5.4 
9.3 
11 
1.2 
31 
2.9 
IO 

Total PAH #l Tote1 PAH #2 
549 0 
14.5 0 
7.5 0 

0.465 0 
0.8 0 
38 38 
0 0 
0 0 

0.95 0 
3.5 0 
5.5 0 
1.35 0 

0 0 
7 0 

1.6 0 
IO 0 

591 38 

Total PAH #l Total PAH #2 
120 0 
8 0 

16.5 0 
0.6 0 

0.485 0 
0.5 0 
0 0 
0 0 

1.4 0 
1.8 0 

3.15 0 
3.65 0 

0 0 
10.5 0 

1 0 
3.55 0 
171 0 

Total PAH tl 
175 
12 

24.5 
0.9 
0.7 

0.75 
0 
0 

2.1 
2.7 
10 
5.5 
0 

15.5 
1.45 

5 
246 

Total PAH #2 BAP Equivalent 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
IO 
0 
0 0.06 
0 
0 
0 
0 

BAP Equivalent 

0.08 
38 

0.135 
0.013 

o.ooo95 
3.5 

0.08 

42 

BAP Equivalent 

0.0485 
0.5 
0.09 

0.00485 
0.0014 

1.8 

0.042 

2 

0.07 
0.75 

0.135 
0.007 

0.0021 
2.7 

4 
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PAH 
Chemicals 

2-Methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluorarithene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(l,23cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

PAH 
Chemicals 

2Methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fiuoranthene 
Fluorene 
Indeno(l,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

Conclusions 

Sample PI-Ol2-01 (35) 
Concentrstation 

2000 u 
2000 u 
2000 u 
2000 u 
2000 u 
2000 u 
2000 u 
2000 u 
2000 u 
2000 u 
2000 u 
2000 u 
2000 u 
2000 u 
2000 u 
mou 

SUM 

Sample PI-Ol2-02 (36) 
Concentration 

620U 
620 U 
620 U 
620 U 
620 U 
620 U 
620 U 
620 U 
620U 
620 U 
620 U 
620 U 
620U 
620 U 
620 U 
620 U 

SUM 

MDL 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

MDL 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Total PAH #l 
loQ0 
1000 
1000 
1000 
1000 
1000 

0 
0 

1000 
1000 
1000 
1000 

0 
1000 

Total PAH #2 SAP Equivalent 
0 
0 
0 
0 
0 100 
0 1060 
0 100 
0 10 
0 1 
0 1000 
0 . 
0 
0 106 
0 

Total PAH #l Total PAH 12 BAP Equivalent 
310 0 
310 0 
310 0 
310 0 
310 0 31 
310 0 310 
0 0 31 
0 0 3.1 

310 0 0.31 .?---. 
310 0 310 
310 0 
310 0 

0 0 31 
310 0 
310 0 
310 0 

m .o 8 

The following samples exceeded ecological screening criterion 

The following samples exceeded human health screening criterion 

Sample ID Matrix 
PAI-I O-SS-08-02 Soil 

PI-OI2-01 (35) Sediment 

PI-012-02 (36) Sediment 

B(a)P Eq. Cont. Criterion Notes 
3286 434 

PAHs were not detected in sample. Exceedan& due 
2311 434 to elevated detection limits. 

PAHs were not detected in sample. Exceedance due 
716 434 to elevated detection limits. 



ATTACHMENT 1 

SOIL AND SEDIMENT LABORATORY DATA 
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nsample 
PAI- 0-SS-01-01 
PAClO-SS-01-01 
PAI- O-S!+01 -01 
PAI- 0-SS-01-01 
PAI- 0-SS-01-01 
PAI- 0-SS-01-01 
PAI-lo-SS-01-01 
PAI- 0-SS-01-01 
PAI-lo-SS-01-01 
PAI- 0-SS-01-01 
PAI- 0-SS-01-01 
PAI- 0-SS-01-01 
PAI- 0-SS-01-01 
PAI- 0-SS-01-01 
PAI- O-S!%01 -01 
PAI- 0-SS-01-01 
PAI- 0-SS-02-01 
PAI- 0-SS-02-01 
PAI- 0-SS-02-01 
PAI- 0-SS-02-01 
PAI- 0-SS-02-01 
PAI- 0-SS-02-01 
PAI-lo-SS-02-01 
PAI- 0-SS-02-01 
PAI- 0-SS-02-01 
PAI-lo-SS-02-01 
PAI- 0-SS-02-01 
PAI- 0-SS-02-01 
PAI-lo-SS-02-01 
PAI- 0-SS-02-01 
PAI- 0-SS-02-01 
PAI-lo-SS-02-01 
PAI- 0-SS-03-01 
PAI-IO-SS-03-01 
PAI- 0-SS-03-01 
PAI- 0-SS-03-01 
PAI- 0-SS-03-01 
PAI- O-58-03-01 
PAI- 0-SS-03-01 
PAI- 0-SS-03-01 
PAI- 0-SS-03-01 
PAI- 0-SS-03-01 
PAI- 0-SS-03-01 
PAI- 0-SS-03-01 
PAI- 0-SS-03-01 
PAI-10-68-03-01 
PAI- 0-SS-03-01 
PAI- 0-SS-03-01 
PAI- o-ss-04-01 
PAI- 0-SS-04-01 
PAI-lo-SS-04-01 
PAI- 0-SS-04-01 
PAI-lo-SS-04-01 
PAI- 0-SS-04-01 
PAI- 0-SS-04-01 
PAI-lo-SS-04-01 
PAI- 0-SS-04-01 
PAI-lo-SS-04-01 
PAI- 0-SS-04-01 
PAI- 0-SS-04-01 

sample-dat parameter 
7/28/98 2-METHYLNAPHTHALENE 
7/28/98 ACENAPHTHENE 
7/28/98 ACENAPHTHYLENE 
7128198 ANTHRACENE 
7/28/98 BENZO(A)ANTHRACiNE 
7/28/98 BENZO(A)PYRENE 
7/28/98 BENZO(B)FLUORANTHENE 
7/28/98 BENZO(K)FLUORANTHENE 
7/28/98 CHRYSENE 
7/28/98 DlBENZO(A,H)ANTHRACENE 
7/28/98 FLUORANTHENE 
7/28/98 FLUORENE 
7/28/98 INDENO(1,2,3-CD)PYRENE 
7/28/98 NAPHTHALENE 
7/28/98 PHENANTHRENE 
7128198 PYRENE 
7/28/98 2-METHYLNAPHTHALENE 
7/28/98 ACENAPHTHENE 
7/28/98 ACENAPHTHYLENE 
7/28/98 ANTHRACENE 
7/28/98 BENZO(A)ANTHRACENE 
7/28/98 BENZO(A)PYRENE 
7/28/98 BENZO(B)FLUORANTHENE 
7/28/98 BENZO(K)FLUORANTHENE 
7/28/98 CHRYSENE 
7/28/98 DIBENZO(A,H)ANTHRACENE 
7/28/98 FLUORANTHENE 
7/28/98 FLUORENE 
7/28/98 INDENO(1,2,3-CD)PYRENE 
7/28/98 NAPHTHALENE 
7/26/98 PHENANTHRENE 
7128198 PYRENE 
7/28/98 2-METHYLNAPHTHALENE 
7/28/98 ACENAPHTHENE 
7/28/98 ACENAPHTHYLENE 
7/28/98 ANTHRACENE 
7/28/98. BENZO(A)ANTHRACENE 
7/28/98 BENZO(A)PYRENE 
7/28/98 BENZO(B)FLUORANTHENE 
7/28/98 BENZO(K)FLUORANTHENE 
7/28/98 CHRYSENE 
7/28/98 DlBENZO(A,H)ANTHRACENE 
7/28/98 FLUORANTHENE 
7/28/98 FLUORENE 
7/28/98 INDENO(1,2,SCD)PYRENE 
7/28/98 NAPHTHALENE 
7/28/98 PHENANTHRENE 
7/28/98 PYRENE 
7/28/98 P-METHYLNAPHTHALENE 
7/28/98 ACENAPHTHENE 
7/28/98 ACENAPHTHYLENE 
7/28/98 ANTHRACENE 
7/28/98 BENZO(A)ANTHRACENE 
7/28/98 BENZO(A)PYRENE 
7/28/98 BENZO(B)FLUORANTHENE 
7/28/98 BENZO(K)FLUORANTHENE 
7128198 CHRYSENE 
7/28/98 DIBENZO(A,H)ANTHRACENE 
7/28/98 FLUORANTHENE 
7/28/98 FLUORENE 

ourresult units mdl crdl-crql pet-moist dil-factor 
460 U 
460 U 
460 U 
460 U 
460 U 
460 U 
460-’ U 
460 U 
460 U 
460 U 
460 U 
460 U 
460 U 
460 U 
460 U 
460 U 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
41.0 u 
410 u 
410 u 
410 u 
410 u 
410 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UGiKG 
UG/KG 
UG/KG 
UG/KG 
UGIKG 
UG/KG 
UG/KG 
UG/KG 
UG/UG 
UG/KG 
UG/KG 
UG/KG 
UGIKG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UGlKG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UGIKG 
UG/KG 
UG/KG 

160 460 27 
170 460 27 
150 460 27 
160 460 27 
160 460 27 
210 460 27 
190 460 27 
170 460 27 
170 460 27 
150 460 27 
200 460 27 
150 460 27 
190 460 27 
150 460 27 
22 460 27 

190 460 27 
130 390 14 
140 390 14 
130 390 14 
140 390 14 
140 390 14 
180 390 14 
170 390 14 
140 390 14 
150 390 14 
130 390 14 
170 390 14 
130 390 14 
160 390 14 
130 390 14 

19 390 14 
160 390 14 
140 410 19 
150 410 19 
140 410 19 
150 410 19 
150 410 19 
190 410 19 
180 410 19 
150 410 19 
160 410 19 
140 410 19 
180 410 19 
140 410 19 
170 410 19 
140 410 19 

20 410 19 
170 410 19 
130 370 10 
130 370 10 
130 370 10 
130 370 10 
130 370 10 
170 370 10 
160 370 10 
130 370 10 
140 370 10 
130 370 10 
170 370 10 
130 370 10 

1 .--L 

1 

1 

1 

1 
1 

1 

1 
1 :-- 

1 
1 
1 

1 

1 

1 

1 
1 
1 
1 
1 
1 
1 
1 r--y 
1 
1 



nsample sample-dat parameter 
PAI- i-SS-04-01 
PAI- 0-SS-04-01 
PAI- 0-SS-04-01 
PAI- 0-SS-04-01 
PAI- 0-SS-05-01 
PAI-lo-SS-05-01 
PAI-lo-SS-05-01 
PAI-lo-SS-05-01 
PAI-lo-SS-05-01 
PAI-lo-SS-05-01 
PAI- 0-SS-05-01 
PAI- 0-SS-05-01 
PAI- 0-SS-05-01 
PAI- 0-S’S-05-01 
PAI- 0-SS-05-01 
PAI-lo-SS-05-01 
PAI- 0-SS-05-01 
PAI- 0-SS-05-01 
PAI- 0-SS-05-01 
PAI- 0-SS-05-01 
PAI- 0-SS-06-01 
PAI- 0-SS-06-01 
PAI-lo-SS-06-01 
PAI- 0-SS-06-01 
PAI- 0-SS-06-01 
PAI- 0-SS-06-01 
PAI- 0-SS-06-01 
PAI-lo-SS-06-01 
PAI-lo-SS-06-01 
PAI- 0-SS-06-01 
PAI- 0-SS-06-01 
PAI- 0-SS-06-01 
PAI- 0-SS-06-01 
PAI- 0-SS-06-01 
PAI- 0-SS-06-01 
PAI- 0-SS-06-01 
PAI- 0-SS-07-01 
PAI- O-SS-07-01 
PAI- 0-SS-07-01 
PAI- 0-SS-07-01 
PAI- 0-SS-07-01 
PAI- 0-SS-07-01 
PAI-lo-SS-07-01 
PAI- 0-SS-07-01 
PAI- 0-SS-07-01 
PAI- 0-SS-07-01 
PAI- 0-SS-07-01 
PAI- 0-SS-07-01 
PAI- 0-SS-07-01 
PAI- 0-SS-07-01 
PAI- 0-SS-07-01 
PAI- 0-SS-07-01 
PAI- 0-SS-06-01 
PAI-I 0-SS-08-01 
PAI- 0-SS-08-01 
PAI- 0-SS-08-01 
PAI- 0-SS-08-01 
PAI- 0-SS-06-01 
PAI- 0-SS-O&O1 
PAI-lo-SS-08-01 

y/28/98 lNDEN0(1,2,3-CD)PYRENE 
7/28/98 NAPHTHALENE 
7/28/98 PHENANTHRENE 
7128198 PYRENE 
7/28/98 2-METHYLNAPHTHALENE 
7128198 ACENAPHTHENE 
7/28/98 ACENAPHTHYLENE ’ 
7/28/98 ANTHRACENE 
7/28/98 BENZO(A)ANTHRACENE 
7/28/98 BENZO(A)PYRENE 
7/28/98 BENZO(B)FLUORANTHENE 
7/28/98 BENZO(K)FLUORANTHENE 
7128198 CHRYSENE 
7/28/98 DIBENZO(A,H)ANTHRACENE 
7/28/98 FLUORANTHENE 
7/28/98 FLUORENE 
7/28/98 INDENO(1,2,3-CD)PYRENE 
7/28/9a NAPHTHALENE 
7/28/9a PHENANTHRENE 
7/28/98 PYRENE 
7/28/98 P-METHYLNAPHTHALENE 
7/28/98 ACENAPHTHENE 
7128198 ACENAPHTHYLENE 
7/28/98 ANTHRACENE 
7/28/9a BENZO(A)ANTHRACENE 
7/28/98 BENZO(A)PYRENE 
7/28/98 BENZO(B)FLUORANTHENE 
7/28/9a BENZO(K)FLUORANTHENE 
7128198 CHRYSENE 
7/28/98 DlBENZO(A,H)ANTHRACENE 
7/28/98 FLUORANTHENE 
7/28/98 FLUORENE 
7/28/98 INDENO(1,2,3-CD)PYRENE 
7/28/98 NAPHTHALENE 
7/28/98 PHENANTHRENE 
7128198 PYRENE 
7/28/98 PMETHYLNAPHTHALENE 
7/28/98 ACENAPHTHENE 
7/28/98 ACENAPHTHYLENE 
7128198 ANTHRACENE 
7/28/98 BENZO(A)ANTHRACENE 
7/28/98 BENZO(A)PYRENE 
7/28/98 BENZO(B)FLUORANTHENE 
7/28/98 BENZO(K)FLUORANTHENE 
7/28/98 CHRYSENE 
7/28/98 DlBENZO(A,H)ANTHRACENE 
7/28/98 FLUORANTHENE 
7128198 FLUORENE 
7/28/98 INDENO(1,2,3-CD)PYRENE 
7/28/98 NAPHTHALENE 
7/28/98 PHENANTHRENE 
7/28/98 PYRENE 
7/28/98 2-METHYLNAPHTHALENE 
7/28/98 ACENAPHTHENE 
7/28/98 ACENAPHTHYLENE 
7/28/98 ANTHRACENE 
7/28/98 BENZO(A)ANTHRACENi 
7/28/9a BENZO(A)PYRENE 
7/28/98 BENZO(B)FLUORANTHENE 
7/28/98 BENZO(K)FLUORANTHENE 

ourresult units mdl crdl-crql pet-moist dilfactor 
370 u 
370 u 
370 u 
24 J 
380 U 
380 U 
38Ck U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 u 
380 U 
350 u 
350 u 
350 u 
350 u 
49 J 
32 J 
33 J 
34J 
47 J 
350 u 
89 J 
350 u 
350 u 
350 u 
69 J 
71 J 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
360 U 
360 U 
360 U 
24 J 
140 J 
120 J 
120 J 
110 J 

UG/KG 160 
UG/KG 120 
LWKG 18 
UG/KG 160 
UGKG 130 
UG/KG 140 
UG/KG 130 
UG/KG 140 
UG/KG 140 
UG/KG 180 
UG/KG 160 
UG/KG 140 
UG/KG 150 
UG/KG 130 
UG/KG 170 
UG/KG 130 
UG/KG 160 
UG/KG 130 
UG/KG 19 
UG/KG 160 
UG/KG 120 
UG/KG 130 
UG/KG 120 
UG/KG 120 
UG/KG 120 
UG/KG 160 
UG/KG 150 
UG/KG 130 
UG/KG 130 
UG/KG 120 
UG/KG 160 
UG/KG 120 
UG/KG 150 
UG/KG 120 
UG/KG 17 
UG/KG 150 
UG/KG 130 
UG/KG 140 
UG/KG 130 
UG/KG 130 
UG/KG 130 
UG/KG 170 
UG/KG 160 
~GIKG 140 
UGlKG 140 
UG/KG 130 
UG/KG 170 
UG/KG 130 
UG/KG 180 
UGIKG 120 
UG/KG la 
UG/KG 160 
UG/KG 130 
UG/KG 130 
UG/KG 120 
UG/KG 130 
UGlKG 130 
UG/KG 170 
UG/KG 160 
UG/KG 130 

370 
370 
370 
370 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
370 
370 
370 
370 
370 
.370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
360 
360 
360 
360 
360 
360 
360 
360 

10 
10 
10 
10 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
a 
8 
8 
8 
8 
8 
8 
a 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 



nsample 
PAI- 0-SS-08-01 
PAI- o-ss-08-01 
PAI- 0-SS-08-01 
PAI- 0-SS-06-01 
PAI- o-ss-08-01 
PAI-lo-SS-08-01 
PAI- 0-SS-08-01 
PAI- 0-SS-08-01 
PAI- 0-SS-08-02 
PAI- o-ss-08-02 
PAI- 0-SS-08-02 
PAI- 0-SS-08-02 
PAI- 0-SS-08-02 
PAI- o-ss-08-02 
PAI- 0-SS-08-02 
PAI- 0-SS-08-02 
PAI- 0-SS-08-02 
PAI- 0-SS-08-02 
PAI- o-ss-08-02 
PAI- 0-SS-08-02 
PAI- 0-SS-08-02 
PAI- 0-SS-08-02 
PAI- 0-SS-08-02 
PAI- 0-SS-08-02 
PAI- 0-SS-08-02 
PAI- 0-SS-09-01 
PAI- 0-SS-09-01 
PAI- 0-SS-09-01 
PAI- 0-SS-09-01 
PAI- 0-SS-09-01 
PAI- 0-SS-09-01 
PAI- 0-SS-09-01 
PAI- 0-SS-09-01 
PAI- 0-SS-09-01 
PAI- 0-SS-09-01 
PAI- 0-SS-09-01 
PAI-lo-SS-09-01 
PAI-lo-SS-09-01 
PAI- 0-SS-09-01 
PAI- 0-SS-09-01 
.PAI-lo-SS-09-01 
PAI- 0-SS-lo-01 
PAI- 0-SS-1 O-01 
PAI- 0-SS-1 O-01 
PAI-lo-SS-lo-01 
PAI-lo-SS-1 O-01 
PAI-lo-SS-1 O-01 
PAI- 0-SS-1 O-01 
PAI- 0-SS-1 O-01 
PAI- 0-SS-1 O-01 
PAI-lo-SS-1 O-01 
PAI- 0-SS-lo-01 
PAI- 0-SS-1 O-01 
PAI-lo-SS-10-01 
PAI- 0-SS-1 O-01 
PAI- 0-SS-1 O-01 
PAI- 0-SS-1 O-01 
PAI- 0-SS-1 l-01 
PAI- O-SS-1 l-01 
PAI-lo-SS-11-01 

sampie-dat parameter 
7/28/98 CHRYSENE 
7/‘28/98 DIBENZO(A,H)ANTHRACENE 
7/28/98 FLUORANTHENE 
7/28/98 FLUORENE 
7128198 INDENO(1,2,3-CD)PYRENE 
7/28/98 NAPHTHALENE 
7/28/98 PHENANTHRENE . 
7/2a/98 PYRENE 
4126101 l-METHYLNAPHTHALENE 
4/26/01 P-METHYLNAPHTHALENE 
4/26/01 ACENAPHTHENE 
4/26/01 ACENAPHTHYLENE 
4/26/01 ANTHRACENE 
4/26/01 BENZO(A)ANTHRACENE 
4/26/01 BENZO(A)PYRENE 
4/26/01 BENZO(B)FLUORANTHENE 
4/26/01 BENZO(K)FLUORANTHENE 
4/26/01 CHRYSENE 
4/26/01 DlBENZO(A,H)ANTHRACENE 
4/26/01 FLUORANTHENE 
4/26/01 FLUORENE 
4/26/01 INDENO(1,2,3-CD)PYRENE 
4/26/01 NAPHTHALENE 
4/26/01 PHENANTHRENE 
4/26/01 PYRENE 
7/28/98 2-METHYLNAPHTHALENE 
7/28/98 ACENAPHTHENE 
7/28/98 ACENAPHTHYLENE 
7128198 ANTHRACENE 
7128198 BENZO(A)ANTHRACENE 
7128198 BENZO(A)PYRENE 
7/28/9a BENZO(B)FLUORANTHENE 
7/28/98 BENZO(K)FLUORANTHENE 
7/28/9a CHRYSENE 
7128198 DlBENZO(A,H)ANTHRACENE 
7/28/98 FLUORANTHENE 
7/28/98 FLUORENE 
7/28/98 INDENO(l,2,SCD)PYRENE 
7/28/9a NAPHTHALENE 
7/28/98 PHENANTHRENE 
7128198 PYRENE 
7128198 2-METHYLNAPHTHALENE 
7/28/98 ACENAPHTHENE 
7/28/98 ACENAPHTHYLENE 
7128198 ANTHRACENE 
7/28/98 BENZO(A)ANTHRACENE- 
7/28/98 BENZO(A)PYRENE 
7/28/98 BENZO(B)FLUORANTHENE 
7/28/98 BENZO(K)FLUORANTHENE 
7/28/98 CHRYSENE 
7/28/98 DlBENZO(A,H)ANTHRACENE 
7/28/98 FLUORANTHENE 
7/28/98 FLUORENE 
7/28/98 INDENO(1,2,3-CD)PYRENE 
7/28/98 NAPHTHALENE 
7/28/98 PHENANTHRENE 
7128198 PYRENE 

816198 2-METHYLNAPHTHALENE 
8/6/98 ACENAPHTHENE 
8/6/98 ACENAPHTHYLENE 

ourresult units mdl crdl-cyqi pet-moist dil-factor 
160 J UG/KG 140 
360 U UG/KG 120 
280 J UG/KG 160 
360 U UG/KG 120 
69 J UG/KG 150 
360 U UG/KG 120 
14V J UG/KG 18 
230 J UG/KG 150 
12 J UG/KG 10 
9J UG/KG 2.51 
30 UGIKG 5.35 
32 UG/KG 4.13 
350 J UG/KG 5.05 
3100 UG/KG 3.8 
1700 UG/KG 6.41 
2900 UGMG 4.38 
1400 UG/KG 4.44 
1800 UG/KG 3.59 
840 J UGIKG ‘5.82 
4000 UG/KG 4.3 
17 J UGIKG 3.26 
1300 UGIKG 7.43 
10 J UG/KG 3.75 
1600 UG/KG 4.04 
3400 UG/KG 2.97 
360 U UGIKG 130 
360 U UG/KG 1.30 
360 U UG/KG 120 
360 U UG/KG 130 
360 U UGIKG 130 
360 U UG/KG 170 
360 U UG/KG 160 
360 U UG/KG 130 
360 U UG/KG 140 
360 U UG/KG 120 
360 U UGIKG 160 
360 U UG/KG 120 
360 U UG/KG 150 
360. U UG/KG 120 
360 U UGIKG 18 
360 U UGIKG 150 
360 U UG/KG 130 
360 U UG/KG 130 
360 U UGIKG 120 
360 u ~JGIKG 130 
360 U UGIKG 130 
360 U UG/KG 170 
360 U UG/KG 160 
360 U W/KG 130 
360 U UG/KG 140 
360 U UG/KG 120 
360 U UG/KG 160 
360 U UG/KG 120 
360 U UGIKG 150 
360 U UG/KG 120 
360 U UG/KG 18 
360 U UGIKG 150 
350 u UG/KG 120 
350 u UG/KG 130 
350 u UG/KG 120 

360 
360 
360 
360 
360 
360 
360 
360 

20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
380 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
350 
350 
350 

,,--. 
‘\ 8 1 

8 1 
8 1 
8 1 
8 1 
a 1 
8 1 
a 1 
2 1 
2 1 
2 1 
2 1 
2 1 
2 1 
2 1 
2 1 
2 1 
2 1 
2 1 
2 1 
2 1 
2 1 
2 1 
2 1 
2 1 
a 1 
a 1 
8 1 
8 1 
8 1 .-- ‘, 
8 1 
a 1 
8 1 
8 1 
8 1 
8 1 
8 1 
8 1 
a 1 
a 1 
8 1 
8 1 
8 1 
8 1 
8 1 
8 1 
8 1 
a 1 
8 1 
a 1 
8 1 
8 1 
a 1 
8 1 
a 1 
8 1 
8 1 
1 6 
1 6 

:----. 

1 6 



nsample 
PAI- 0-SS-1 l-01 

sample-dat parameter 

PAI- 0-SS-1 l-01 
PAI- 0-SS-1 l-01 
PAI- 0-SS-1 l-01 
PAI-lo-SS-1 l-01 
PAI-lo-SS-1 l-01 
PAI-lo-SS-11-01 
PAI- 0-SS-1 l-01 
PAI- 0-SS-1 l-01 
PAI- 0-SS-1 l-01 
PAI-IO-SS-1 l,-01 
PAI-lo-SS-1 l-01 
PAI-lo-SS-12-01 
PAI-lo-SS-12-01 
PAI-1 0-SS-12-01 
PAI- 0-SS-12-01 
PAI- 0-SS-12-01 
PAI- &SS-12-01 
PAI- 0-SS-12-01 
PAI- 0-SS-12-01 
PAI-lo-SS-12-01 
PAI-lo-SS-12-01 
PAIrlO-SS-12-01 
PAI-lo-SS-12-01 
PAI- 0-SS-12-01 
PAI- 0-SS-12-01 
PAI- 0-SS-12-01 
PAI- 0-SS-12-01 -D 

I+----. 
PAI- 0-SS-12-01 -D 
PAI- 0-SS-12-01 -D 
PAI- 0-SS-12-01 -D 
PAI- 0-SS-12-01 -D 
PAI- 0-SS-12-01 -D 
PAI-lo-SS-12-01 -D 
PAI-lo-SS-12-01-D 
PAI- 0-SS-12-01 -D 
PAI- 0-SS-12-01 -D 

* PAI- 0-SS-12-01-D 
PAI-lo-SS-12-01-D 
PAI-lo-SS-12-01-D 
PAI-lo-SS-12-01-D 
PAI-lo-SS-12-01 -D 
PAI- 0-SS-12-02 
PAI- 0-SS-12-02 
PAI- 0-SS-12-02 
PAI- 0-SS-12-02 
PAI- 0-SS-12-02 
PAI- 0-SS-12-02 
PAI- 0-SS-12-02 
PAI-lo-SS-12-02 
PAI-lo-SS-12-02 
PAI- 0-SS-12-02 
PAI- 0-SS-12-02 
PAI- 0-SS-12-02 
PAI- 0-SS-12-02 
PAI- 0-SS-12-02 
PAI- 0-SS-12-02 
PAI-lo-SS-12-02 
PAI- 0-SS-12-02 
PAI-lo-SS-13-01 

8/6/98 ANTHRACENE 
8/W98 BENZO(A)ANTHRACENE 
8/W98 BENZO(A)PYRENE 
8/6/98 BENZO(B)FLUORANTHENE 
8/6/98 BENZO(K)FLUORANTHENE 
816198 CHRYSENE 
8/6/98 DIBENZO(A,H)ANTHRACENE 
8/6/96 FLUORANTHENE 
818198 FLUORENE 
a/6/98 NAPHTHALENE 
8/6/98 PHENANTHRENE 
816198 PYRENE 
8/6/98 2-METHYLNAPHTHALENE 
8/6/98 ACENAPHTHENE 
6/6/98 ACENAPHTHYLENE 
8/6/98 ANTHRACENE 
a/6/98 BENZO(A)ANTHRACENE 
8lW98 BENZO(A)PYRENE 
816198 BENZO(B)FLUORANTHENE 
8/8/98 BENZO(K)FLUORANTHENE 
8/W98 CHRYSENE 
8/6/98 DlBENZO(A,H)ANTHRACENE 
8/W98 FLUORANTHENE 
8/6/98 FLUORENE 
818198 NAPHTHALENE 
8/6/98 PHENANTHRENE 
8/6/98 PYRENE 
816198 BMETHYLNAPHTHALENE 
8/6/98 ACENAPHTHENE 
8/W98 ACENAPHTHYLENE 
816198 ANTHRACENE 
8lW98 BENZO(A)ANTHRACiNE 
8/6/98 BENZO(A)PYRENE 
6/6/98 BENZO(B)FLUORANTHENE 
8/6/98 BENZO(K)FLUORANTHENE 
8/6/98 CHRYSENE 
8lW98 DlBENZO(A,H)ANTHRACENE 
8/W98 FLUORANTHENE 
8fW98 FLUORENE 
8lW98 NAPHTHALENE 
8/6/98 PHENANTHRENE 
816198 PYRENE 

4/26/01 l-METHYLNAPHTHALENE 
4/26/01 2-METHYLNAPHTHALENE 
4126101 ACENAPHTHENE 
4/2WOl ACENAPHTHYLENE 
4/26/01 ANTHRACENE 
4/2WOl BENZO(A)ANTHRACENE 
4/2WOl BENZO(A)PYRENE 
4/2WOl BENZO(B)FLUORANTHENE 
4/26/01 BENZO(K)FLUORANTHENE 
4126101 CHRYSENE 
4/26/01 DlBENZO(A,H)ANTHRACENE 
4/26/01 FLUORANTHENE 
4/2WOl FLUORENE * 
4/28/01 INDENO(1,2,3-CD)PYRENE 
4/2WOl NAPHTHALENE 
4/2WOl PHENANTHRENE 
4126101 PYRENE 

8/W98 P-METHYLNAPHTHALENE 

c-a I 

ourresult units mdl crdl-crql pet-moist dilfactor 
350 1 6 350 u UG/KG 130 

350 u UG/KG 130 
350 u UG/KG 170 
350 u UG/KG 150 
350 ,u UG/KG 130 
350 u UG/KG 130 
350 u UGIKG 120 
350 u UGIKG 160 
350 u UG/KG 120 
350 u UGIKG 120 
350 u UG/KG 17 
350 u UG/KG 150 
340 u UG/KG 120 
340 u UGIKG 130 
340 u UG/KG 120 
340 u UG/KG 120 
340 u UG/KG 120 
340 u UG/KG 160 
340 u UG/KG 150 
340 u UG/KG 130 
340 u UGIKG 130 
340 u UG/KG 120 
340 u UG/KG 160 
340 u UG/KG 120 
340 u UGIKG 120 
340 u UG/KG 17 
340 u UG/KG 150 
600 UG/KG 120 
440 UG/KG 130 
580 UGIKG 120 
340 u UG/KG 120 
340 u UG/KG 120 
340 u UG/KG 160 
340 u UGIKG 150 
340 u UG/KG 130 
340 u UG/KG 130 
340 u UGIKG 120 
340 u UGIKG 160 
220 J UGIKG 120 
2700 UGIKG 120 
340 u UGKG 17 
340 u UG/KG 150 
20 u UG/KG 10 
20 u UG/KG 2.51 
20 u UG/KG 5.35 
20 u UG/KG 4.13 
20 u UG/KG 5.05 
33 UG/KG 3.8 
33 UG/KG 8.41 
53 UG/KG 4.38 
15 J UGIKG 4.44 
27 UGIKG 3.59 
20 u UG/KG 5.82 
39 UG/KG 4.3 
20 u UG/KG 3.26 
22 UG/KG 7.43 
20 u UGIKG 3.75 
16 J UGKG 4.04 
40 UG/KG 2.97 
350 u UG/KG 120 

350 1 6 
350 1 6 
350 1 6 
350 1 6 
350 1 6 
350 1 6 
350 1 6 
350 1 6 
350 1 6 
350 1 6 
350 1 6 
340 1 3 
340 1 3 
340 1 3 
340 1 3 
340 1 3 
340 1 3 
340 1 3 
340 1 3 
340 1 3 
340 1 3 
340 1 3 
340 1 3 
340 1 3 
340 1 3 
340 1 3 
340 1 3 
340 1 3 
340 1 3 
340 1 3 
340 1 3 
340 1 3 
340 1 3 
340 1 3 
340 1 3 
340 1 3 
340 1 3 
340 1 3 
340 1 3 
340 1 3 
340 1 3 

20 3 1 
20 3 1 
20 3 1 
20 3 1 
20 3 1 
20 3 1 
20 3 1 
20 3 1 
20 3 1 
20 3 1 
20 3 1 
20 3 1 
20 3 1 
20 3 1 
20 3 1 
20 3 1 
20 3 1 

350 1 4 



nsamDle sample-dat parameter ourresult unlts mdl crdl-crql pet,moist dilfactor 
PAI-l&SS-13-01 
PAI- 0-SS-13-01 
PAI-lo-SS-13-01 
PAI- 0-SS-13-01 
PAI-lo-SS-13-01 
PAI-lo-SS-13-01 
PAI- 0-SS-13-01 
PAI-lo-SS-13-01 
PAI- 0-SS-13-01 
PAI-IO-SS-13-01 
PAI- 0-SS-1 q-01 
PAI- 0-SS-13-01 
PAI- 0-SS-13-01 
PAI-lo-SS-13-01 
PAI- 0-SS-14-01 
PAI-lo-SS-14-01 
PAI-lo-SS-14-01 
PAI- o:SS-14-01 
PAI- 0-SS-14-01 
PAI- 0-SS-14-01 
PAI- 0-SS-14-01 
PAI- 0-SS-14-01 
PAI: 0-SS-14-01 
PAI- 0-SS-14-01 
PAI-lo-SS-14-01 
PAI-lo-SS-14-01 
PAI- 0-SS-14-01 
PAI- 0-SS-14-01 
PAI- 0-SS-14-01 
PAI- 0-SS-15-01 
PAI- 0-SS-15-01 
PAI-lo-SS-15-01 
PAI-lo-SS-15-01 
PAI- 0-SS-15-01 
PAI-lo-SS-15-01 
PAI-lo-SS-15-01 
PAI-lo-SS-15-01 
PAI- 0-SS-15-01 
PAI- 0-SS-15-01 
PAI-lo-SS-15-01 
PAI- 0-SS-15-01 
PAI- 0-SS-15-01 
PAI- 0-SS-15-01 
PAI- 0-SS-15-01 
PAI- 0-SS-15-01 
PAI- 0-SS-15-01 A 
PAI- 0-SS- 15-01 A 
PAI-lo-SS-15-OlA 
PAI-lo-SS-15-OlA 
PAI-lo-SS-15-OlA 
PAI- 0-SS-15-01 A 
PAI- 0-SS-15-01 A 
PAI- 0-SS-15-01 A 
PAI- 0-SS-15-Ol A 
PAI- 0-SS-15-01 A 
PAI-lo-SS-15-OlA 
PAI-lo-SS-15-OlA 
PAI- 0-SS-15-01 A 
PAI- 0-SS-15-01 A 
PAI- 0-SS-15-01 A 

8/w98 ACENAPHTHENE 
a/6/98 ACENAPHTHYLENE 
8/6/98 ANTHRACENE 
8/6/98 BENZO(A)ANTHRAbENE 
8/6/98 BENZO(A)PYRENE 
a/6/98 BENZO(B)FLUORANTHENE 
8/6/98 BENZO(K)FLUORANTHENE 
8/w98 CHRYSENE 
8/W98 DlBENZO(A,H)ANTHRACENE 
8/6/98 FLUORANTHENE 
8/6/98 FLUORENE 
8/6/98 NAPHTHALENE 
816198 PHENANTHRENE 
816198 PYRENE 
816198 2-METHYLNAPHTHALENE 
8/W98 ACENAPHTHENE 
a/W98 ACENAPHTHYLENE 
8/W98 ANTHRACENE 
8/6/98 BENZO(A)ANTHRACENE 
8/6/98 BENZO(A)PYRENE 
a/6/98 BENZO(B)FLUORANTHENE 
8/6/98 BENZO(K)FLUORANTHENE 
816198 CHRYSENE 
816198 DlBENZO(A,H)ANTHRACENE 
8/6/98 FLUORANTHENE 
8/6/98 FLUORENE 
8/6/98 NAPHTHALENE 
8/6/98 PHENANTHRENE 
816198 PYRiNE 
g/9/98 2-METHYLNAPHTHALENE 
919198 ACENAPHTHENE 
919198 ACENAPHTHYLENE 
919/98 ANTHRACENE 
g/9/98 BENZO(A)ANTHRACENE 
919198 BENZO(A)PYRENE 
g/9/98 BENZO(B)FLUORANTHENE 
919198 BENZO(K)FLUORANTHENE 
9/9/98 CHRYSENE 
919198 DlBENZO(A,H)ANTHRACENE 
g/9/98 FLUORANTHENE 
919198 FLUORENE 
919198 INDENO(1,2,3-CD)PYRENE 
919198 NAPHTHALENE 
919198 PHENANTHRENE 
919198 PYRENE 
816198 2-METHYLNAPHTHALENk 
8/w98 ACENAPHTHENE 
8lW98 ACENAPHTHYLENE 
a/W98 ANTHRACENE 
8/W98 BENZO(A)ANTHRACENE 
8/W98 BENZO(A)PYRENE 
8/W98 BENZO(B)FLUORANTHENE 
8/8/98 BENZO(K)FLUORANTHENE 
8/6/96 CHRYSENE 
8/6/98 DlBENZO(A,H)ANTHRACENE 
816198 FLUORANTHENE 
816198 FLUORENE 
8/6/98 NAPHTHALENE 
8/W98 PHENANTHRENE 
8/6/98 PYRENE 

350 u UG/KG 130 
350 u UG/KG 120 
350 u UG/KG 120 
350 u UG/KG 120 
350 u UG/KG 160 
350 u UG/KG 150 
35v u UGIKG 130 
350 u UGIKG 130 
350 u UG/KG 120 
350 u UGlKG 160 
350,u UGIKG 120 
350 u UG/KG 120 
350 u UG/KG 17 
350 u UG/KG 150 
440 u UGIKG 160 
440 u UG/KG 160 
440 u UG/KG 150 
440 u UG/KG 160 
440 u UGIKG 160 
440 u UG/KG 210 
440 u UG/KG 190 
440 u UG/KG 160 
440 u UG/KG 170 
440 u UG/KG 150 
440 u UG/KG 200 
440 u UG/KG 150 
440 u UGlKG 150 
440 u UGIKG 22 
440 u UG/KG 190 
370 u UGIKG 130 
370 u UG/KG 130 
370 u UG/KG 120 
370 u UG/KG 130 
370 u UGIKG 130 
370 u UG/KG 170 
370 u UGIKG 160 
370 u UG/KG 130 
370 u UGIKG 140 
370 u UGIKG 120 
370 u UG/KG 160 
370 u UG/KG 120 
370 u UG/KG 150 
370 u UG/KG 120 
370 u UG/KG 18 
370 u UG/KG 150 
350 u UG/KG 120 
350 u UG/KG 130 
350 u UG/KG 120 
350 u UG/KG 130 
350, u UG/KG 130 
350 u UG/KG ’ 170 
350 u UG/KG 150 
350 u UGIKG 130 
350 u UG/KG 130 
350 u UGIKG 120 
350 u UGIKG 160 
350 u UG/KG 120 
350 u UG/KG 120 
350 u UG/KG 17 
350 u UG/KG 150 

350 1 4 i-"4 
350 1 4 
350 1 4 
350 1 4 
350 1 4 
350 1 4 
350 1 4 
350 1 4 
350 1 4 
350 1 4 
350 1 4 
350 1 4 
350 1 4 
350 1 4 
440 1 25 
440 1 25 
440 1 25 
440 1 25 
440 1 25 
440 1 25 
440 1 25 
440 1 25 
440 1 25 
440 1 25 
440 1 25 
440 1 25 
440 1 25 
440 1 25 
440 1 25 
370 1 g ~ .f-+-~ 

370 1 9 
370 1 9 
370 1 9 
370 1 9 
370 1 9 
370 1 9 
370 1 9 
370 1 9 
370 1 9 
370 1 9 
370 1 9 
370 1 9 
370 1 9 
370 1 9 
370 1 9 
350 1 5 
350 1 5 
350 1 5 
350 1 5 
350 1 5 
350 1 5 
350 1 5 
350 1 5 
350 1 5 
350 1 5 
350 1 5 
350 1 5 
350 1 5 
350 1 5 y---x 

350 1 5 



nsample 
PAI- 0-SS-18-01 
PAI- 0-SS-16-01 
PAI- 0-SS-16-01 
PAI-lo-SS-16-01 
PAI- 0-SS-16-01 
PAI- O-s-1 6-01 
PAI- O-SS-16-01, 
PAI- 0-SS-16-01 
PAI- 0-SS-16-01 
PAI- 0-SS-16-01 
PAI- O-S&l 6-01 
PAI- 0-SS-16-01 
PAI-lo-SS-16-01 
PAI-lo-SS-16-01 
PAI- 0-SS-16-01 
PAI- o-ss-16-01 
PAI- 0-SS-17-01 
PAI-lo-SS-17-01 
PAI-lo-SS-17-01 
PAI-lo-SS-17-01 
PAI-lo-SS-17-01 
PAI-IO-SS-17-01 
PAI-lo-SS-17-01 
PAI-IO-SS-17-01 
PAI- 0-SS-17-01 
PAI- 0-SS-17-01 
PAI- 0-SS-17-01 
PAI- 0-SS-17-01 
PAI-lo-SS-17-01 
PAI- 0-SS-17-01 
PAI-lo-SS-17-01 
PAI- O&S-l 7-01 

sample-dat parameter 
g/9/98 2-METHYLNAPHTHALENE 
g/9/98 ACENAPHTHENE 
g/9/98 ACENAPHTHYLENE 
g/9/98 ANTHRACENE 
g/9/98 BENZO(A)ANTHRACiNE 
919198 BENZO(A)PYRENE 
919198 BENZO(B)FLUORANPHENE 
919198 BENZO(K)FLUORANTHENE 
9/9/98 CHRYSENE 
919198 DlBENZO(A,H)ANTHRACENE 
919198 FLUORANTHENE 
g/9/98 FLUORENE 
g/9/98 INDENO(1,2,3-CD)PYRENE, 
919198 NAPHTHALENE 
919196 PHENANTHRENE 
919198 PYRENE 
g/9/98 2-METHYLNAPHTHALENE 
g/9/98 ACENAPHTHENE 
919198’ACENAPHTHYLENE 
919198 ANTHRACENE 
g/9/98 BENZO(A)ANTHRACENE 
919198 BENZO(A)PYRENE 
919198 BENZO(B)FLUORANTHENE 
919198 BENZO(K)FLUORANTHENE 
919198 CHRYSENE 
g/9/98 DlBENZO(A,H)ANTHRACENE 
g/9/98 FLUORANTHENE 
919198 FLUORENE 
919198 INDENO(1,2,3-CD)PYRENE 
919198 NAPHTHALENE 
919198 PHENANTHRENE 
9/9/98 PYRENE 

G-23 

ourresult units mdl crdl-crql p&moist dilfactor 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
,360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 u 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 

UG/KG 130 
UG/KG 130 
UG/KG 120 
UG/KG 130 
UG/KG 130 
UGIKG 170 
UGIKG 160 
%/KG 130 
UG/KG 140 
UG/KG 120 
UGIKG 180 
UG/KG 120 
UGlKG 150 
UG/KG 120 
UGIKG 18 
UG/KG 150 
UGIKG 130 
UG/KG 130 
UG/KG 120 
UGIKG 130 
UG/KG 130 
UGIKG 170 
UG/KG 160 
UGIKG 130 
UG/KG 140 
UG/KG 120 
UG/KG 160 
UG/KG 120 
UG/KG 150 
UGIKG 120 
UGIKG 18 
UGIKG 150 

360 
360 
360 
380 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
380 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

8 
8 
8 
8 
a 
a 
8 
8 
8. 
8 
8 
8 
8 
8 
8 
8 
8 
8 
a 
8 
a 
a 
8 
8 
8 
8 
8 
a 
8 
8 
8 
8 



nsample 
PAI- &SD-001-01 A AcENAPHTHENE 120 u 
PAI-lo-SD-OOl-OlA ACENAPHTHYLENE 240 U 
PAI-IO-SD-OOl-OlA ANTHRACENE 12 u 
PAI-IO-SD-OOl-OlA BENZO(A)ANTHRACENE . 12 u 
PAI- O-SD-001 -01 A BENZO(A)PYRENE 12 u 
PAI-lo-SD-001 -01 A BENZO(B)FLUORANTHENE 24 U 
PAI-lo-SD-OOl-OlA BENZO(K)FLUORANTHENE . 12 u 
PAI-lo-SD-001.OlA CHRYSENE 12 u 
PAI-lo-SD-001 -01 A DlBENZO(A,H)ANTHRACEilE 24 U 
PAI-lo-SD-OOl-OlA FLUORANTHENE 24 U 
PAI-lo-SD-OOl-OlA FLUORENE 24 U 
PAI- O-SD-001-01 A INDENO(1,2,3-CD)PYRENE 12 ,u 
PAI-IO-SD-OOl-OlA NAPHTHALENE 120 u 
PAI- O-SD-001 -01 A PHENANTHRENE 12 u 
PAI-lo-SD-OOl-OlA PYRENE 12 u 
PAI- O-SD-002-01 A ACENAPHTHENE 200 u 
PAI-lo-SD-OQ2-OlA ACENAPHTHYLENE 380 U 
PAI-lo-SD-002-OlA ANTHRACENE 20 u 
PAI-lo-SD-002-01 A BENZO(A)ANTHRACENE 20 u 
PAI-lo-SD-002-OlA BENZO(A)PYRENE 20 UJ 
PAI- O-SD-002-01 A BENZO(B)FLUORANTHENE 38 U 
PAI- O-SD-002-01 A BENZO(K)FLUORANTHENE 20 u 
PAI- O-SD-002-01 A CHRYSENE 20 u 
PAI- O-SD-002-01 A DlBENZO(A,H)ANTHRACENE 38 U 
PAI- O-SD-002-01 A FLUORANTHENE 38 U 
PAI-lo-SD-002-OlA FLUORENE 38 U 
PAI- O-SD-002-Ol A INDENO(l,2,3CD)PYRENE 20 u 
PAI-lo-SD-002-01A NAPHTHALENE 200 u 
PAI- O-SD-002-01 A PHENANTHRENE 20 u 
PAI-IO-SD-002-OlA PYRENE 20 u 
PAI-lo-SD-002-OlA-D ACENAPHTHENE 200 u 
PAI-lo-SD-O02-OlA-D ACENAPHTHYLENE 390 u 
PAI- O-SD-002-01 A-D ANTHRACENE 20 u 
PAI-IO-SD-002-OlA-D BENZO(A)ANTHRACENE 20 u 
PAI-lo-SD-002-OlA-D BENZO(A)PYRENE 26 J 
PAI-lo-SD-002-OlA-D BENZO(B)FLUORANTHENE 39 u 
PAI-lo-SD-002-OlA-D BENZO(K)FLUORANTHENE 20 u 
PAI-lo-SD-002-OlA-D CHRYSENE 20 u 
PAI-lo-SD-002-OlA-D DlBENZO(A,H)ANTHRACENE 39 u 
PAI- O-SD-002-01 A-D FLUORANTHENE 39 u 
PAI- O-SD-002-01 A-D FLUORENE 39 u 
PAI-lo-SD-002-Ol A-D INDENO(l,2,3-CD)PYRENE 20 u 
PAI- O-SD-002-01 A-D NAPHTHALENE 200 u 
PAI- O-SD-002-01 A-D PHENANTHRENE 20 u 
PAI- O-SD-002-01 A-D PYRENE 20 u 
PAI-IO-SD-003-OlA ACENAPHTHENE 96 U 
PAI-IO-SD-003-OlA ACENAPHTHYLENE 190 u 
PAI-10.SD-003-OlA ANTHRACENE 9.6 U 
PAI-lo-SD-003-OlA BENZO(A)ANTHFfACENE 9.6 U 
PAI-lo-SD-003-OlA BENZO(A)PYRENE 9.6 U 
PAl-1 O-SD-003-OlA BENZO(B)FLUORANTHENE 19 u 
PAI- O-SD-003-01 A BENZO(K)FLUORANTHENE 9.6 U 
PAI-IO-SD-003-OlA CHRYSENE 9.6 U 
PAI-lo-SD-003-OlA DlBENZO(A,H)ANTHRACENE 19 u 
PAI-lo-SD-003-OlA FLUORANTHENE 19 u 
PAI-lo-SD-003-OlA FLUORENE 19 u 
PAI- O-SD-003-01 A INDENO(1,2$CD)PYRENE 9.6 U 

parameter ourresult units mdl crdl-crql pet-moist dil. factor 
UG/KG 18 
UG/KG 9 
UG/KG 0.56 
UGIKG 0.99 
UGIKG 0.9 
UG/KG 1.6 
U’G/KG 1.5 
UGIKG 1.1 
U.G/KG 4.2 
UGIKG 6.3 
UG/KG 1.6 
UG/KG 0.97 
UG/KG 8.3 
UGIKG 1.9 
UG/KG 12 
UGIKG 28 
W/KG 15 
UG/KG 0.9 
UGIKG 1.6 
UG/KG 1.5 
UGIKG 2.6 
UG/KG 2.5 
UGIKG 1.8 
UG/KG 6.8 
UG/KG 10 
UGfKG 2.7 
UG/KG 1.6 
UG/KG 13 
UGIKG 3.1 
UG/KG 19 
UGIKG 29 
UGiKG 15 
UGIKG 0.91 
UG/KG 1.6 
UGIKG 1.5 
UGIKG 2.7 
UGIKG 2.5 
UG/KG 1.9 
UGIKG 6.9 
UGIKG 10 
UG/&G 2.7 
UGIKG 1.6 
UGIKG 14 
UG/KG 3.2 
UG/KG 20 
UGIKG 14 
UG/KG 7 
UGIKG 0.43 
UG/KG 0.77 
UGIKG 0.7 
UG/KG 1.3 
UG/KG 1.2 
UGIKG 0.88 
UG/KG 3.3 
UGIKG 4.9 
UGIKG 1.3 
UGIKG 0.75 

120 46 
240 46 

12 46 
12 46 
12 46 
24 46 
12 46 
12 46 
24 46 
24 46 
24 46 
12 46 

120 46 
12 46 
12 46 

200 66 
380 66 
‘20 66 
20 66 
20 66 
38 66 
20 66 
20 66 
38 66 
38 66 
38 66 
20 66 

200 66 
20 66 
20 66 

200 67 
390 67 

20 67 
20 67 
20 67 
39 67 
20 67 
20 67 
39 67 
39 67 
39 67 
20 67 

200 67 
20 67 
20 67 
96 30 

190 30 
9.6 30 
9.6 30 
9.6 30 
19 30 

9.6 30 
9.6 30 
19 30 
19 ,30 

,19 30 
9.6 30 

1 K---x 

1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 T---q. 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 

1 ,T”“z. 

1 



nsample 
PAI-lo-SD-003-01A 
PAI- 0-SD-003-01 A 
PAI- O-SD-003-01 A 
PAI- O-SD-004-01 A 
PAI- O-SD-004-01 A 
PAI- 0-SD-004-01x 
PAI-lo-SD-004-OlA 
PAI-lo-SD-004-OlA 
PAI-lo-SD-004-OlA 
PAI- O-SD-004-01 A 
PAI- O-SD-004-01 A 
PAI-lo-SD-004-OlA 
PAI-lo-SD-004-OlA 
PAI-lo-SD-004-01 A 
PAI-lo-SD-004-OlA 
PAI- O-SD-004-01 A 
PAI- O-SD-004-Ol A 
PAI-IO-SD-004-OlA 
PAI- O-SD-00501 A 
PAI- O-SD-00501 A 
PAI-lo-SD-005OlA 
PAI- O-SD-00501 A 
PAI-lo-SD-005OlA 
PAI- 1 O-SD-0050 1 A 
PAI- O-SD-005-.Ol A 
PAI-lo-SD-005-OlA 
PAI-lo-SD-005-OlA 
PAI-lo-SD-005-OlA 
PAI- O-SD-005-01 A 
PAI- O-SD-00501 A 
PAI-lo-SD-005-OlA 
PAI-lo-SD-005-OlA 
PAI- O-SD-005-01 A 
PAI-lo-SD-006-OlA 
PAI- O-SD-006-01 A 
PAI- O-SD-006-01 A 
PAI-lo-SD-006-OlA 
PAI-lo-SD-006-OlA 
PAI-lo-SD-006-OlA 
PAI-lo-SD-006-OlA 
PAI- O-SD-006-01 A 
PAI-lo-SD-006-OlA 
PAI-lo-SD-006-01A 
PAI-lo-SD-006-OlA 
PAI-lo-SD-006-OlA 
PAI- O-SD-006-01 A 
PAI- O-SD-006-01 A 
PAI-lo-SD-006-OlA 
PAI- O-SD-007-01 A 
PAI-lo-SD-007-OlA 
PAI- O-SD-007-01 A 
PAI- O-SD-007-01 A 
PAI-1 O-SD-007-01 A 
PAI- O-SD-007-01 A 
PAI- O-SD-007-01 A 
PAI- O-SD-007-01 A 
PAI-lo-SD-007-01A 

parameter ourresult units 
NAPHTHALENE 96 U 
PHENANTHRENE 9.6 U 
PYRENE 9.6 U 
ACENAPHTHENE 100 u 
ACENAPHTHYLENE 200 u 
ANTHRACENE 10 u 
BENZO(A)ANTHRACENE . 10 u 
BENZO(A)PYRENE 10 u 
BENZO(B)FLUORANTHENE 20 u 
BENZO(K)FLUORANTHENE 10 u 
CHRYSENE 10 u 
DIBENZO(A,H)ANTHRACENE 20 U 
FLUORANTHENE 20 u 
FLUORENE 20 u 
INDENO(1,2,3-CD)PYRENE 10 u 
NAPHTHALENE 100 .u 
PHENANTHRENE 10 u 
PYRENE . 10 u 
ACENAPHTHENE 97 u 
ACENAPHTHYLENE 190 u 
ANTHRACENE 9.7 u 
BENZO(A)ANTHRACENE 9.7 u 
BENZO(A)PYRENE 9.7 u 
BENZO(B)FLUORANTHENE 19 u 
BENZO(K)FLUORANTHENE 9.7 u 
CHRYSENE 9.7 u 
DlBENZO(A,H)ANTHRACENE 19 U 
FLUORANTHENE 19 u 
FLUORENE 19 u 
INDENO(l,2,3CD)PYRENE 9.7 u 
NAPHTHALENE 97 u 
PHENANTHRENE 9.7 u 
PYRENE 9.7 u 
ACENAPHTHENE 93 u 
ACENAPHTHYLENE 180 U 
ANTHRACENE 9.3 u 
BENZO(A)ANTHRACENE 9.3 u 
BENZO(A)PYRENE 9.3 u 
BENZO(B)FLUORANTHENi 18 U 
BENZO(K)FLUORANTHENE 9.3 u 
CHRYSENE 9.3 u 
DlBENZO(A,H)ANTHRACENE 18 U 
FLUORANTHENE 18 U 
FLUORENE 18 U 
INDENO(1,2,SCD)PYRENE 9.3 u 
NAPHTHALENE 93 u 
PHENANTHRENE 9.3 u 
PY RENE 9.3 u 
ACENAPHTHENE 100 u 
ACENAPHTHYLENE 200 u 
ANTHRACENE 10 u 
BENZO(A)ANTHRACENE 10 u 
BENZO(A)PYRENE 11 
BENZO(B)FLUORANTHENE 20 u 
BENZO(K)FLUORANTHENE 10 u 
CHRYSENE 10 u 
DlBENZO(A,H)ANTHRACENE 20 U. 

mdl crdl-crql pet-moist dilfactor 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

UG/KG 6.4 
UG/KG 1.5 
UG/KG 9.4 
UGIKG 14 
UG/KG 7.4 
UG/KG 0.45 
UG/KG 0.81 
UG/KG 0.74 
UG/KG 1.3 
UG/KG 1.3 
UG/KG 0.92 
UG/KG 3.5 
UG/KG 5.2 
UG/KG 1.3 
UG/KG 0.79 
UG/KG 6.8 
UG/KG 1.6 
UG/KG 9.9 
UG/KG 14 
UG/KG 7.1 
UG/KG 0.44 
UG/KG 0.78 
UG/KG 0.71 
UG/KG 1.3 
UG/KG 1.2 
UG/KG 0.89 
UG/KG 3.3 
UG/KG 5 
UG/KG 1.3 
UG/KG 0.77 
UG/KG 6.5 
UG/KG 1.5 
UG/KG 9.5 
UG/KG 13 
UG/KG 6.8 
UGlKG 0.42 
UG/KG 0.75 
UG/KG 0.69 
UG/KG 1.2 
UG/KG 1.2 
UG/KG 0.86 
UG/KG 3.2 
UG/KG 4.8 
UG/KG 1.2 
UG/KG 0.74 
UGIKG 6.3 
UG/KG 1.5 
UG/KG 9.1 
UG/KG 15 
UG/KG 7.6 
UG/KG 0.46 
UG/KG 0.82 
UG/KG 0.76 
UG/KG 1.4 
W/KG 1.3 
UG/KG 0.95 
UGIKG 3.5 

96 
9.6 
9.6 
100 
200 

10 
10 
10 
20 
10 

lo I 
20 
20 
20 
10 

100 
10 
10 
97 

190 
9.7 
9.7 
9.7 
19 

9.7 
9.7 
19 
19 
19 

9.7 
97 

9.7 
9.7 
93 

180 
9.3 
9.3, 
9.3 
18 

9.3 
9.3 
18 
18 
18 

9.3 
93 

9.3 
9.3 
100 
200 

10 
10 
10 
20 
10 
10 
20 

30 
30 
30 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
35 
35 
35 
35 
35 
35 
35 
35 
35 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 



nsample 
PAI-IO-SD-007-OlA 
PAI- O-SD-007-01 A 
PAI- O-SD-007-01 A 
PAI- O-SD-007-01 A 
PAI- O-SD-007-01 A 
PAI-lo-SD-007-01A 
PAI- O-SD-008-01 A 
PAI-lo-SD-008-OlA 
PAI-IO-SD-008-OlA 
PAI- O-SD-008-01 A 
PAI- O-SD-008-01 A 
PAI- O-SD-008-01 A 
PA&lo-SD-008-OlA 
PAI- O-SD-008-01 A 
PAI-IO-SD-008-OlA 
PAI- O-SD-008-01 A 
PAI- O-SD-008-01 A 
PAI- O-SD-008-01 A 
PAI-lo-SD-008-OlA 
PAI-lo-SD-008-OlA 
PAI- O-SD-008-01 A 
PAI-IO-SD-009-OlA 
PAI- O-SD-009-01 A 
PAI-lo-SD-009-OlA 
PAI- O-SD-009-01 A 
PAI-IO-SD-009-OlA 
PAI- O-SD-009-Ol A 
PAI- O-SD-009-01 A 
PAI- O-SD-009-01 A 
PAI-lo-SD-009-OlA 
PAI-lo-SD-009-OlA 
PAI- O-SD-009-01 A 
PAI- O-SD-009-01 A 
PAI- O-SD-009-01 A 
PAI- O-SD-009-01 A 
PAI- O-SD-009-01 A 
PAI-10.SD-OlO-OlA 
PAI-10.SD-OlO-OlA 
PAI-lo-SD-OlO-OlA 
PAI-lo-SD-OlO-OlA 
PAI- O-SD-01 O-01 A 
PAI-lo-SD-OlO-OlA 
PAI-lo-SD-OlO-OlA 
PAI- O-SD-01 O-01 A 
PAI-lo-SD-OlO-OlA 
PAI-lo-SD-01 O-01 A 
PAI-10.SD-OlO-OlA 
PAI- O-SD-01 O-01 A 
PAI-lo-SD-OlO-OlA 
PAI- O-SD-01 O-01 A 
PAI- O-SD-01 O-01 A 
PAI-IO-SD-01 l-OlA 
PAI- O-SD-01 l-01 A 
PAI-lo-SD-Oil-OlA 
PAI- O-SD-01 l-01 A 
PAI-lo-SD-01 l-OlA 
PAI- 0-SD-OI l-01 A 

parameter ourresult units 
FLUORANTHENE 20 u 
FLUORENE 20 u 
INDENO(1,2,3XD)PYRENE 10 u 
NAPHTHALENE 100 u 
PHENANTHRENE 10 u 
PYRENE 10 u 
ACENAPHTHENE ’ 270 U 
ACENAPHTHYLENE 520 U 
ANTHRACENE 27 U 
BENZO(A)ANTHRACENE 27 U 
BEvO(A)PYRENE 38 
BENZO(B)FLUORANTHENE 120 
BENZO(K)FLUORANTHENE 27 U 
CHRYSENE 27 U 
DIBENZO(A,H)ANTHRACENE 52 U 
FLUORANTHENE 52 U 
FLUORENE 52 U 
INDENO(1,2,3CD)PYRENE 27 U 
NAPHTHALENE 270 U 
PHENANTHRENE 27 U 
PYRENE 27 U 
ACENAPHTHENE 220 u 
ACENAPHTHYLENE 420 U 
ANTHRACENE 22U 
BENZO(A)ANTHRACENE 22 u 
BENZO(A)PYRENE 29 J 
BENZO(B)FLUORANTHENE 42 U 
BENZO(K)FLUORANTHENE 22 u 
CHRYSENE 22 u 
DlBENZO(A,H)ANTHRACENE 42 U 
FLUORANTHENE 42 U 
FLUORENE 42 U 
INDENO(1,2,3-CD)PYRENE 22 U 
NAPHTHALENE 220 u 
PHENANTHRENE 22 u 
PYRENE 22 u 
ACENAPHTHENE 110 u 
ACENAPHTHYLENE 210 u 
ANTHRACENE 11 u 
BENZO(A)ANTHRACENE 11 u 
BENZO(A)PYRENE 11 u 
BENZO(B)FLUORANTHENE 21 u 
BENZO(K)FLUORANTHENE 11 u 
CHRYSENE 11 u 
DlBENZO(A,H)ANTHRACENE 21 U 
FLUORANTHENE 21 u 
FLUORENE 21 u 
INDENO(1,2,3-CD)PYRENE 11 u 
NAPHTHALENE 110 u 
PHENANTHRENE 11 u 
PYRENE 11 u 
ACENAPHTHENE 110 u 
ACENAPHTHYLENE 210 u 
ANTHRACENE 11 u 
BENZO(A)ANTHRACENE 11 u 
BENZO(A)PYRENE 11 u 
BENZO(B)FLUORANTHENE 21 U, . UG/KG 1.5 

mdl 
UG/KG 5.3 
UG/KG 1.4 
UG/KG 0.81 
UG/KG 6.9 
UG/KG 1.6 
UG/KG 10 
UG/KG 38 
UG/KG 19 
UG/KG 1.2 
UG/KG 2.1 
UGIKG 1.9 
UGIKG 3.5 
UG/KG 3.3 
UG/KG 2.4 
UG/KG 9.1 
UGlKG 14 
UG/KG 3.5 
W/KG 2.1 
UG/KG 18 
UG/KG 4.2 
UG/KG 26 
UG/KG 31 
UG/KG 16 
UG/KG 0.98 
UG/KG 1.7 
UG/KG 1.6 
UGIKG 2.9 
UG/KG 2.7 
UG/KG 2 
UG/KG 7.5 
UG/KG 11 
UG/KG 2.9 
UG/KG 1.7 
UG/KG 15 
UG/KG 3.4 
UG/KG 21 
UGIKG, 15 
UG/KG 7.8 
UG/KG 0.48 
UG/KG 0.85 
UG/KG 0.78 
UG/KG 1.4 
UG/KG 1.3 
UG/KG 0.97 
UG/KG 3.6 
UG/KG 5.4 
UG/KG 1.4 
UG/KG 0.83 
UG/KG 7.1 
UG/KG 1.7 
UG/KG 10 
UG/KG 16 
UG/KG 8-.1 
UGIKG 0.5 
UG/KG 0.88 
UG/KG .0.81 

crdl-crql pet-moist dilfactor 
.20 35 

20 35 
10 35 

100 35 
10 35 
10 35 

270 75 
520 75 

27 75 
27 75 
27 75 
52 75 
27 75 
27 75 
52 75 
52 75 
52 75 
27 75 

270 75 
27 75 
27 75 

220 69 
420 69 

22 69 
22 69 
22, 69 
42 69 
22 69 
22 69 
42 69 
42 69 
42 69 
22 69 

220 69 
22 69 
22 69 

110 37 
210 37 

11 . 37 
11 37 
11 37 
21 37 
11 37 
11 37 
21 37 
21 37 
21 37 
11 37 

110 37 
11 37 
11 37 

110 39 
210 39 

11 39 
11 39 
11 39 
21 39 

1 -> 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

. 1 
1 
1 
1 
1 
1 * ,R 
1 

*, 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 ; --. 

1 



nsample 
PAI-lo-SD-01 l-01 A 
PAI-lo-SD-01 l-OlA 
PAI- O-SD-01 l-01 A 
PAI-lo-SD-01 l-OlA 
PAI-lo-SD-Oil-OlA 
PAI-lo-SD-Oil-OlA 
PAI-lo-SD-01 l-OlA 
PAI-lo-SD-01 l-OlA 
PAI-lo-SD-01 l-OlA 
PAI-lO-SD-012-OlA 
PAI- O-SD-01 2-01 A 
PAI-I O-SD-01 2-01 A 
PAI-10.SD-012-OlA 
PAI-lo-SD-012-OlA 
PAI- 0-SD-012-01 A 
PAI-lo-SD-012-OlA 
PAI-lo-SD-012-OlA 
PAI-10.SD-012-OlA 
PAI-lo-SD-012-OlA 
PAI-lo-SD-012-OlA 
PAI-lo-SD-012-OlA 
PAI-lo-SD-012-OlA 
PAI-lo-SD-012-OlA 
PAI-lo-SD-01 2-01 A 
PAI- O-SD-01 3-01 A 
PAI- O-SD-01 3-01 A 
PAI-lo-SD-013-OlA 
PAI-lo-SD-013-OlA 
PAI-lo-SD-013-OlA 
PAI-lo-SD-013-OlA 
PAI-10:SD-013-OlA 
PAI-lo-SD-01 3-01 A 
PAI-lo-SD-013-OlA 
PAI-lo-SD-013-OlA 
PAI- O-SD-01 3-01 A 
PAI- O-SD-01 3-01 A 
PAI-IO-SD-013-OlA 
PAI-lo-SD-013-OlA 
PAI-lo-SD-01 3-01 A 
PAI- O-SD-01 4-01 A 
PAI-lo-SD-01 4-01 A 
PAI-IO-SD-014-OlA 
PAI-lo-SD-014-OlA 
PAI-lo-SD-014-OlA 
PAI-lo-SD-014-OlA 
PAI-IO-SD-014-OlA 
PAI-IO-SD-014-OlA 
PAI- O-SD-01 4-01 A 
PAI- O-SD-01 4-01 A 
PAI-10.SD-014-OlA 
PAI-lo-SD-014-OlA 
PAI-lo-SD-014-OlA 
PAI-lo-SD-014-OlA 
PAI-lo-SD-014-OlA 
PAI- 0-SD-014-02A 
PAI-lo-SD-014-02A 
PAI-lo-SD-014-02A 

Darameter ourresult units 
~~ENZO(K)FLUORANTHENE 29 R 
CHRYSENE 11 u 
DlBENZO(A,H)ANTHRACENE 21 U 
FLUORANTHENE 21 u 
FLUORENE 21 u 
INDENO( 1,2,3-CD)PYRENE 11 u 
NAPHTHALENE 110 u 
PHENANTHRENE 11 u 
PYRENE 11, u 
ACENAPHTHENE 110 u 
ACENAPHTHYLENE 220 u 
ANTHRACENE 11 u 
BENZO(A)ANTHRACENE 11 u 
BENZO(A)PYRENE 11 u 
BENZO(B)FLUORANTHENE 22 u 
BENZO(K)FLUORANTHENE 11 U’ 
CHRYSENE 11 u 
DlBENZO(A,H)ANTHRACENE 22 U 
FLUORANTHENE 22 u 
FLUORENE 22 u 
INDENO(1,2,3-CD)PYRENE 11 u 
NAPHTHALENE 110 u 
PHENANTHRENE 11 u 
PYRENE 11 u 
ACENAPHTHENE 110 u 
ACENAPHTHYLENE 220 u 
ANTHRACENE 11 u 
BENZO(A)ANTHRACENE 18 J 
BENZO(A)PYRENE 30 
BENZO(B)FLUORANTHENE 25 J 
BENZO(K)FLUORANTHENE 18 
CHRYSENE 44J 
DlBENZO(A,H)ANTHRACENE 22 U 
FLUORANTHENE 92 
FLUORENE 22 u 
INDENO(1,2,3-CD)PYRENE 11 u 
NAPHTHALENE 110 u 
PHENANTHRENE 11 u 
PYRENE 89 
ACENAPHTHENE 160 U 
ACENAPHTHYLENE 310 u 
ANTHRACENE 16 U 
BENZO(A)ANTHRACENE 16 U 
BENZO(A)PYRENE 31 
BENZO(B)FLUORANTHENE 31 u 
BENZO(K)FLUORANTHENE 16 U 
CHRY’sENE 16 U 
DlBENZO(A,H)ANTHRACENE 31 U 
FLUORANTHENE 31 u 
FLUORENE 31 u 
INDENO(1,2,3CD)PYRENE 26 
NAPHTHALENE 160 U 
PHENANTHRENE 16 U 
PYRENE 16 U 
ACENAPHTHENE 160 U 
ACENAPHTHYLENE 310 u 
ANTHRACENE 16 U 

mdl crdl-crql pet-moist dil-factor 
UG/KG 1.4 11 
UG/KG 1 11 
&/KG 3.8 21 
UG/KG 5.7 21 
UG/KG 1.5 21 
UG/KG 0.87 11 
UGIKG 7.4 110 
UG/KG 1.7 11 
UG/KG 11 11 
UG/KG 16 110 
UG/KG 8.2 220 
UG/KG 0.51 11 
UG/KG 0.9 11 
UG/KG 0.82 .l 1 
UG/KG 1.5 22 
UG/KG 1.4 11 
UG/KG 1 11 
UG/KG 3.8 22 
W/KG 5.7 22 
UG/KG 1.5 22 
UG/KG 0.88 11 
UG/KG 7.5 110 
UGfKG 1.8 11 
UG/KG 11 11 
UG/KG 16 110 
UG/KG 8.3 220 
UG/KG 0.51 11 
UG/KG 0.91 11 
UG/KG 0.83 11 
UG/KG 1.5 22 
UG/KG 1.4 11 
UG/KG 1 11 
UG/KG 3.9 22 
UG/KG 5.8 22 
UG/KG 1.5 22 
UG/KG 0.9 11 
UG/KG 7.6 110 
UG/KG 1.8 11 
UG/KG 11 11 
W/KG 23 160 
UG/KG 12 310 
UGIKG 0.72 16 
UG/KG 1.3 16 
UG/KG 1.2 16 
&/KG 2.1 31 
UG/KG 2 16 
UG/KG 1.5 16 
UG/KG 5.5 31 
UGIKG 8.1 31 
UG/KG 2.1 31 
%/KG 1.3 16 
UG/KG 11 160 
UG/KG 2.5 16 
UG/KG 16 16 
UG/KG 23 160 
UG/KG 12 310 
UG/KG 0.72 16 

39 
39 
39 
39 
39 
39 
39 
39 
39 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
41 
41 
41 
41 
41 
41 
41 
41 
41 
41 
41 
41 
41 
41 
41 
58 
58 
58 
58 
58 
58 
58 
58 
58 
58 
58 
58 
58 
58 
58 
58 
58 
58 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 



nsample parameter ourresult units mdl crdl-crql p&moist dil-factor 
PAI-lo-SD-014-02A BENZO(A)ANTHRACENE’ 16 U UG/KG 1.3 16 58 1 ;*-. 

PAI-lo-SD-014-02A BENZO(A)PYRENE 21 UG/KG 1.2 16 58 1 
PAI-IO-SD-014-02A BENZO(B)FLUORANTHENE 31 u UG/KG 2.1 31 58 1 
PAI-lo-SD-014-02A BENZO(K)FLUORANTHENE 16 U UG/KG 2 16 58 1 
PAI-lo-SD-014-02A CHRYSENE 18 U UG/KG 1.5 16 58 1 
PAI-lo-SD-014-02A DIBENZO(A,H)ANTHRACENE 31 U UG/KG 5.5 31 58 1 

FLUORANTHENE 31 u UG/KG 8.2 31 . PAI- 0-SD-014-02A 58 1 
PAI- O-SD-01 4-02A FLUORENE 31 u UG/KG 2.1 31 58 1 
PAI- 0-SD-014-02A INDENO(1,2,SCD)PYRENE 16 U UG/KG 1.3 16 58 1 
PAI- 0-SD-014-02A NAPHTHALENE 160’ U UG/KG 11 160 58 1 
PAI-lo-SD-014-02A PHENANTHRENE 16 U UG/KG 2.5 16 58 1 
PAI-lo-SD-014-02A PYRENE 16 U UG/KG 16 16 58 1 
PAI-lo-SD-015-OlA ACENAPHTHENE 130 u UG/KG 18 130 47 1 
PAI- O-SD-01 5-01 A ACENAPHTHYLENE 250 U UG/KG 9.2 250 47 1 
PAI-lo-SD-015-OlA ANTHRACENE 13 u UG/KG 0.57 13 47 .l 
PAI-lo-SD-015-OlA BENZO(A)ANTHRACENE 13 u UG/KG 1 13 47 1 
PAI- O-SD-01 5-01 A BENZO(A)PYRENE 13 u UG/KG 0.92 13 47 1 . 
PAI-lo-SD-015-OlA BENZO(B)FLUORANTHENE 25 U UG/KG 1.7 25 47 1 
PAI-lo-SD-015-OlA BENZO(K)FLUORANTHENE 13 u UGIKG 1.6 13 47 1 
PAI- O-SD-01 5-01 A CHRYSENE 13 u UG/KG 1.2 13 47 1 
PAI- O-SD-01 5-Ol A DlBENZO(A,H)ANTHRACENE 25 U UG/KG 4.3 25 47 1 
PAI-JO-SD-01 5-OlA FLUORANTHENE 25 U UGIKG 8.4 25 47 1 
PAI-lo-SD-015-OlA FLUORENE 25 U UG/KG 1.7 25. ;:.; 47 1 
PAI-lo-SD-01 5-01 A INDENO( 1,2,3-CD)PYRENE 13 u LWKG 0.99 13 O’ 47 1 
PAI-lo-SD-015-OlA NAPHTHALENE 130 u UGIKG 8.4 130 .,. 47 1 
PAI- O-SD-01 5-01 A PHENANTHRENE 13 u UG/KG 2 13 ,, 47 1 
PAI-lo-SD-015-OlA PYRENE 13 u UG/KG 12 13 47 1 

PAI- 0-SD-016-01 A ACENAPHTHENE 170 u UGlKG 24 170 61 1 .------ 
PAI-lo-SD-016-OlA ACENAPHTHYLENE 330 u UG/KG 13 330 61 1 
PAI-lo-SD-016-OlA ANTHRACENE 17u UG/KG 0.77 17 61 1 
PAI-lo-SD-016-OlA BENZO(A)ANTHRACENE 17 u UG/KG 1.4 17 61 1 
PAI-IO-SD-016-OlA BENZO(A)PYRENE 22 J UG/KG 1.3 17 61 1 
PAI-lo-SD-016-OlA BENZO(B)FLUORANTHENE 33 u UG/KG 2.3 33 61 1 
PAI-lo-SD-016-OlA BENZO(K)FLUORANTHENE 17 u UG/KG 2.1 17 61 1 
PAI- O-SD-01 6-01 A CHRYSENE 17 u UG/KG 1.6 17 61 1 
PAI-lo-SD-016-OlA DlBENZO(A,H)ANTHRACENE 33 U UG/KG 5.9 33 61 1 
PAI-lo-SD-016-OlA FLUORANTHENE 33 u UG/KG 8.8 33 61 1 
PAI-lo-SD-016-OlA FLUORENE 33 u UG/KG 2.3 33 61 1 
PAI-lo-SD-016-OlA INDENO(l,2,3-CD)PYRENE 17 u UG/KG 1.3 17 61 1 
PAI-lo-SD-016-OlA NAPHTHALENE 170 u UG/KG 11 170 61 1 
PAI-lo-SD-01 6-01 A PHENANTHRENE 17 u UG/KG 2.7 17 61 1 
PAI-lo-SD-016-OlA PYRENE 17 u UG/KG 17 17 61 1 
PAI-IO-SD-017-OlA ACENAPHTHENE 1.10 u UG/KG 16 110 38 1 
PAI-lo-SD-017-OlA ACENAPHTHYLENE 210 u UG/KG 8 210 38 1 
PAI- O-SD-01 7-01 A ANTHRACENE 11 u UG/KG 0.49 11 38 1 
PAI-lo-SD-017-OlA BENZO(A)ANTHRACENE 11 u UG/KG 0.87 11 38 1 
PAI- O-SD-01 7-01 A BENZO(A)PYRENE 12 W/KG 0.8 11 38 1 
PAI-IO-SD-017-OlA BENZO(B)FLUORANTHENE 21 u UG/KG 1.4 21 38 1 
PAI-lo-SD-01 7-OlA BENZO(K)FLUORANTHENE 11 u UG/KG 1.4 11 38 1 
PAI-lo-SD-017-OlA CHRYSENE 11 u UG/KG 1 11 38 1 
PAI-IO-SD-017-OlA DlBENZO(A,H)ANTHRACENE 21 U UG/KG 3.7 21 38 1 
PAI-lo-SD-017-OlA FLUORANTHENE 21 u UG/KG 5.6 21 38 1 
PAI-lo-SD-01 7-Ol A FLUORENE 21 u UG/KG 1.5 21 38 1 
PAI-lo-SD-017-OlA INDENO(1,2,3-CD)PYRENE 11 u UG/KG 0.86 11 38 1 
PAI- O-SD-01 7-01 A NAPHTHALENE 110 u UG/KG 7.3 110 38 1 
PAI- O-SD-01 7-01 A PHENANTHRENE 11 u UG/KG 1.7 11 38 1 ,A---. 
PAI-lo-SD-017-OlA PYRENE 11 u UG/KG 11 1.1 38 1 

’ G-ail 
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nsample 
PAI- O-SD-01 801 A 
PAI-lo-SD-018-01A 
PAI-lo-SD-018-OlA 
PAI-lo-SD-018-OlA 
PAI- O-SD-01 8-01 A 
PAI- O-SD-01 8-OlA 
PAI- O-SD-01 8-01 A 
PAI-lo-SD-01 S-Oi A 
PAI-lo-SD-018-OlA 
PAI-IO-SD-018-OlA 
PAI- O-SD-01 8-OlA 
PAI-l.O-SD-018-01A 
PAI- O-SD-01 8-Ol A 
PAI-lo-SD-018-OlA 
PAI- O-SD-01 8-01 A 
PA’I-IO-SD-19-01 
PAI- O-SD-l 9-01 
PAI- O-SD-1 9-01 
PAI-lo-SD-19-01 
PAI-lo-SD-19-01 
PAI-lo-SD-19-01 
PAI- O-SD-l 9-01 
PAI- O-SD-1 9-01 
PAI-lo-SD-19-01 
PAI-lo-SD-19-01 
PAI-IO-SD-19-01 
PAI-lo-SD-19-01 
PAI-lo-SD-19-01 
PAI- O-SD-l 9-01 
PAI-lo-SD-19-01 
PAI-lo-SD-19-01 
PAI-IO-SD-20-01 
PAI- O-SD-20-01 
PAI- O-SD-20-01 
PAI-lo-SD-20-01 
PAI-lo-SD-20-01 
PAI- O-SD-20-01 
PAI- O-SD-20-01 
PAI-lo-SD-20-01 
PAI-lo-SD-20-01 
PAI-lo-SD-20-01 
PAI- O-SD-20-01 
PAI- O-SD-20-01 
PAI-lo-SD-20-01 
PAI-lo-SD-20-01 
PAI- O-SD-20-01 
FfAI-lo-SD-20-01 

parameter 
AcENAPHTHENE 
ACENAPHTHYLENE 
ANTHRACENE 
BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
CHRYSENE 
DIBENZO(A,H)ANTHRACENE 
FLUORANTHENE 
FLUORENE 
INDENO(1,2,3-CD)PYRENE 
NAPHTHALENE 
PHENANTHRENE 
PYRENE 
2-METHYLNAPHTHALENE 
ACENAPHTHENE 
ACENAPHTHYLENE 
ANTHRACENE 
BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
CHRYSENE 
DlBENZO(A,H)ANTHRACENE 
FLUORANTHENE 
FLUORENE 
lNDENO(l,2,3-CD)PYRENE 
NAPHTHALENE 
PHENANTHRENE 
PYRENE 
2-METHYLNAPHTHALENE 
ACENAPHTHENE 
ACENAPHTHYLENE 
ANTHRACENE 
BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
CHRYSENE 
DlBENZO(A,H)ANTHRACENE 
FLUORANTHENE 
FLUORENE 
INDENO(l,2,3-CD)PYRENE 
NAPHTHALENE 
PHENANTHRENE 
PYRENE 

ourresult units 
200 u 
390 u 
20 u 
20 u 
38 
39 u 
20 u 
20 u 
39 u 
39 u 
39 u 
20 u 
200 u 
20 u 
20 u 
570 u 
140 u 
69 U 
2.8 U 
6.9 U 
6.9 U 
2.8 U 
2.8 U 
6.9 U 
11 u 
6.9 U 
14 u 
6.9 U 
69 U 
5.5 u 
14 u 
830 U 
120 J 
100 u 
4.1 u 
10 u 
10 u 
4.1 u 
4.1 u 
10 u 
16 U 
10 
20 u 
10 u 
100 u 
8.2 U 
20 u 

mdl 
W/KG 29 
UG/KG 15 
UG/KG 0.93 
UG/KG 1.6 
UG/KG 1.5 
UG/KG 2.7 
UG/KG 2.6 
UG/KG 1.9 
UG/KG 7 
UGIKG 11 
UG/KG 2.7 
UG/KG 1.6 
UG/KG 14 
UG/KG 3.2 
W/KG 20 
UG/KG 240 
UG/KG 16 
UG/KG 33 
UG/KG 1.2 
UG/KG 6.97 
UG/KG 1 
UG/KG 1.8 
UG/KG 0.97 
UGIKG 2.8 
UGIKG 3.6 
UG/KG 6.3 
UG/KG 7.3 
UG/KG 0.84 
UG/KG 21 
UG/KG 2 
UGlKG 7.1 
UG/KG 350 
UG/KG 24 
UG/KG 49 
UG/KG 1.8 
UG/KG 1.4 
UG/KG 1.5 
UGiKG 2.7 
UG/KG 1.4 
UG/KG 4.2 
UGIKG 5.4 
UGIKG 9.3 
UG/KG 11 
UG/KG 1.2 
UGlKG 31 
LWKG 2.9 
UG/KG 10 

crdl-crql pet-moist dil-factor 
200 
390 

20 
20 
20 
39 
20 
20 
39 
39 
39 
20 

200 
20 
20 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

67 
67 
67 
67 
67 
67 
67 
67 
67 
67 
67 
87 
67 
67 
67 

41.4 
41.4 
41.4 
41.4 
41.4 
41.4 
41.4 
41.4 
41.4 
41.4 
41.4 
41.4 
41.4 
41.4 
41.4 
41.4 
60.4 
60.4 
60.4 
60.4 
60.4 
60.4 
60.4 
60.4 
60.4 
60.4 
60.4 
60.4 
60.4 
60.4 
60.4 
60.4 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
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