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I. INTRODUCTION 

In April and June 1998, the Department of Natural Resources and Environmental Control 
(" DNREC" or " Department") under the authority granted by the Hazardous Substance Cleanup 
Act (" HSCA") (7 Del. C; Ch. 91) reached an agreement with the Riverfront Development 
Corporation (" RDC") and Harbor Associates to oversee environmental investigation, 
remediation activities, and redevelopment activities at the former Dravo Shipyard Site located on 
Madison Street in Wilmington, Delaware (Figures 1 and 2). The former Dravo Naval Shipyard 
is scheduled to be redeveloped into a catalog outlet shopping mall , an exhibition center, and 
related facilities by the Riverfront Development Corporation of Delaware and the Harbor 
Associates, Inc. 

The scope of this Proposed Plan of Remedial Action is the soil and subsoil for the geographic 
area of the Operable Unit II, plus the groundwater media for Operable Unit I, II and III. 

This document is the Department's Proposed Plan of Remedial Action for the Dravo Shipyard 
property as defined in Figure 2. This Proposed Plan is issued under provisions of the HSCA and 
the Regulations Governing Hazardous Substance Cleanup (" Regulations"). It presents the 
Department's assessment of the potential unacceptable health and environmental risks posed by 
the Dravo Shipyard Site and plans for further action. 

The Proposed Plan of Remedial Action also includes a comparison of the remedial alternatives 
with respect to but not limited to : current and potential land use, natural resource use, proximity 
of human populations, use of surrounding properties, specific environmental issues, protection of 
public health, welfare, and the environment, and compliance with applicable laws and 
regulations. 

The Department will provide public notice and opportunity to comment on the Proposed Plan in 
accordance with Section 12 of the Regulations. At the conclusion of the comment period, the 
Department, after review and consideration of the comments received, shall issue a final plan of 
remedial action, which shall designate the selected remedial action. 



II. SITE DESCRIPTION AND HISTORY 

Site Description 

The former Dravo Shipyard consists of approximately 120 acres, and is located southwest of the 
City of Wilmington business district (Figure 1). Approximately 48 acres of the Dravo Shipyard 
encompasses the areas that are under agreement to be investigated under the Voluntary Cleanup 
Agreements between DNREC and RDC, and DNREC and Harbor Associates. The Harbor 
Associates property encompasses approximately 33 acres and is located on the western and 
southern portion of the former Dravo Shipyard Site. The RDC property encompasses 
approximately 14.5 acres and is located on the eastern portion of the former Dravo Shipyard Site. 
Contained within the former Dravo Shipyard Site is an underground utility vault system that runs 
along Madison Street, with arterials to the former naval shipyard buildings. The utility vaults are 
not currently in use. The total area described under this Proposed Plan of Remedial Action for 
the Dravo Shipyard Operable Unit II constitutes approximately 18 acres of land and the 
groundwater media from Operable Units I, II and III (approximately 48 acres) (Figure 1). The 
area of investigation is detailed in Figure 2. 

Site History 

The entire redevelopment area was historically the site of shipbuilding and other heavy industrial 
activities. Much of the area was reclaimed from marshland by filling with slag and other 
industrial waste products. Because of its previous industrial use soil in the area has been 
impacted by environmental contaminants including total petroleum hydrocarbons (TPH) , heavy 
metals (lead, arsenic), polychlorinated biphenyls (PCBs) and polynuclear aromatic hydrocarbons 
(PAHs). 

III. INVESTIGATION RESULTS 

A total of three environmental investigations have been performed on the site project area . In 
July and November 1997, DNREC performed two Brownfield Preliminary Assessment lIs. Soils 
throughout the property were found to contain significant amounts of organic and inorganic 
contaminants from historical operations at levels well above screening benchmarks. Primary 
contaminants of concern were found to be PAHs and Lead . Results indicated that relatively 
widespread PAH contamination of the shallow and deep soils to be present in the project area. 
Toxic Characteristics Leaching Procedures (TCLP) analysis indicated that one surface soil 
sample exceeded the regulatory level for Lead as a hazardous waste. 

During September through December 1998, EA Engineering, under contract with the Riverfront 
Development Corporation and Harbor Associates, performed the Remedial Investigation for the 
Operable Unit II area. Soil samples were collected in a 100 foot grid pattern from the geographic 
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Operable Unit II area and from the location of the Bioretention swale extension in 50 linear foot 
fashion (Figure 3). Soil samples were screened initially by the DNREC - SIRB mobile lab for 
Carcinogenic polynuclear aromatic hydrocarbons (C-PAH) using Ohmicron immunoassay kits 
and for Total metals, including arsenic, cadmium, chromium, lead, and mercury using an X-ray 
fluorescence instrument. Additional volatile and semivolatile screening was performed by 
DNREC-SIRB and the DNREC-Division of Water Resources Environmental Services 
Laboratory (DNREC - ESS) . Groundwater samples were collected from the DNREC installed 
wells and the EA installed wells per HSCA protocol's and analyzed by EA Laboratories in 
Sparks, Maryland (Figure 4). Six (6) groundwater samples were collected from the monitoring 
wells . 

A total of 109 soil samples were collected during the test pitting activities and Bioretention swale 
sampling (Appendix B). As a result of the mobile laboratory screening, a total of27 soil samples 
were submitted to EA Laboratories in Sparks, Maryland, for analysis of select parts of the United 
States Environmental Protection Agency (US EPA) Target Analyte List (Inorganics) and Target 
Compound List (Organics) (TAL/TCL) (Appendix A). Samples were selected by EA and 
DNREC on the basis of moderate or high screening results (Appendix C). 

According to the screening analysis performed at the DNREC mobile laboratory, the only 
contaminants of concern detected were Carcinogenic Polycyclic Aromatic Hydrocarbons (C
PAH). Lead, arsenic and PCBs did not exceed DNREC's unlimited reuse criterion (Table 1). 
The site specific reuse criterion developed for the site categorized soils on the basis of 
contaminant content detected in screening and fixed laboratory analysis. The soils are grouped 
according to level of contaminant, such as metals, semi-volatile and volatile organics, into 
categories of use or reuse. Category A has been determined to be those soils suitable for 
unlimited reuse or residential use . Category B soils are suitable for industrial/commercial reuse 
within the project area. This category of soils requires a minimum of one foot clean fill and 
geote xtile marker fabric of a minimum quality of Amoco ACF 4508 or its equivalent as 
determined by DNREC to be placed over the 'B' soils. Category C soils may be reused on the 
site, but must be covered by building foundations or asphalt/concrete and additional soils. 
Category Z soils must be disposed of off site. Of the 27 samples submitted for confirmatory 
analysis, no samples exceeded DNREC's commercial/industrial reuse criterion (Category 
C)(Appendix D). According to the screening and confirmatory laboratory analysis, no samples 
exceeded the DNREC on site reuse criterion, and nine samples exhibited C-PAH concentrations 
greater than Level B (or commercial/industrial) reuse criterion (Figure 5). 

The analytical results for the groundwater beneath the site revealed uniform contamination of 
iron and manganese in the wells and one exceedence of aluminum in MW-5 (Appendix D). The 
groundwater results also detected concentrations of arsenic above the carcinogenic DNREC 
Uniform Risk-Based Remediation Standards, but all levels were below the non-carcinogenic 
value for arsenic. 
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IV. REMEDIAL ACTION OBJECTIVES 

According to HSCA regulation 8.4(1), during a remedial investigation, remedial action 
objectives must be established. For the Dravo Shipyard Harbor Associates Site, remedial action 
objectives were designed based on the following factors : 

•	 The site is currently zoned as commercial and industrial land. Numerous vacant lots and 
former industrial buildings are also present. 

•	 The future site use is expected to be paved roadway, asphalt parking lots, shopping 
centers and very limited open space. 

•	 The site is adjacent to the Christina River. 

•	 Surrounding land uses are mixed, including warehousing, commercial and residential. 

•	 Soil at the site has been impacted by various chemical constituents. Based on the nature 
and extent of the contaminants, PAHs have been chosen as the primary contaminants of 
concern. 

•	 The groundwater at the site has been impacted with select metal s, including arsenic, 
aluminum, iron and manganese. 

•	 The primary exposure pathways are inhalation, potential ingestion of groundwater from 
the site, direct contact and incidental ingestion with/of impacted soil and erosional 
transport to the Christina River. 

Qualitative Remedial Objectives 

Based on the above factors, the following qualitative remedial action objectives were developed: 

•	 Control potential human contact (dermal, inhalation and ingestion) with contaminated 
soil. 

•	 Control potential human contact (ingestion) with contaminated groundwater. 

•	 Control potential contaminated soil erosion to the Christina River. 

Quantitative Remedial Objectives 

Based on the above qualitative remedial action objective, the following quantitative remedial 
action objectives for the soil and subsoil environmental media were developed : 
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•	 Prevent human contact with soil having an arsenic concentration greater than 3 mglKg. 

•	 Prevent human contact with soil having a lead concentration greater than 400 mg/Kg. 

•	 Prevent human contact with soil having a carcinogenic PAH concentration greater than 1 
mg/Kg. 

•	 Prevent human contact with soil having a poly-chlorinated biphenyls (PCB)
 
concentration greater than 0.5 mglKg.
 

•	 Prevent human contact with soil having a benzene-toluene-ethyl benzene-xylene (BTEX) 
concentration greater than 10 mglKg. 

•	 Prevent human contact with soil having a C5 through C8 Aliphatic Hydrocarbons 
concentration greater than 100 mglKg. 

•	 Prevent human contact with soil having a C9 through C12 Aliphatic Hydrocarbons 
concentration greater than 1000 mg/Kg. 

•	 Prevent human contact with soil having a C9 through C18 Aliphatic Hydrocarbons 
concentration greater than 1000 mg/Kg. 

•	 Prevent human contact with soil having a C19 through C36 Aliphatic Hydrocarbons 
concentration greater than 2500 mglKg. 

•	 Prevent human contact with soil having a C9 through C10 Aromatic Hydrocarbons 
concentration greater than 100 mg/Kg. 

•	 Prevent human ingestion of groundwater at the site containing metal contaminant 
concentrations greater than the DNREC Uniform Risk-Based Remediation Standards. 

•	 Prevent release of contaminated sediment from the second phase of the Bioretention 
swale to the Christina River in exceedence of the DNREC Uniform Risk Based 
Remediation Standards for protection of the environment. 

The quantitative remedial action objectives are based on the DNREC "Final Draft Remediation 
Standards Guidance Under the Delaware Hazardous Substance Cleanup Act" (February 1998). 
These objectives are protective of potential human and environmental receptors. 
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v. PROPOSED REMEDIAL ACTION PLAN 

Potential Remedial Alternatives 

To accomplish the described remedial action objectives, three (3) potential remedial alternatives 
were reviewed for the soil and subsoil environmental media for the project area . These are listed 
below and discussed further in the following section: 

1.	 No further action. Contaminants identified during the Rl/FS investigation are not
 
remediated. Site redevelopment proceeds based upon local zoning requirements.
 

2.	 Containment of affected materials within the redevelopment process in compliance with 
DNREC HSCA Regulation. 

3. Complete removal of materials exceedence the DNREC unlimited reuse criterion. 

Alternative 1: No Further Action. 

The proposed redevelopment project would occur based upon local zoning requirements. Under 
this option no further remediation of contaminants would be required.
 

Alternative 2: Containment of Affected Materials in Compliance with DNREC HSCA Regulations.
 

Under this alternative, soil planned to be excavated for the redevelopment project will be handled
 
in accordance with the DNREC established soil reuse categories which includes: 

A - Unlimited Contractor re-use Outside of Riverfront Redevelopment Area (This soil category 
has little to no concentration of contaminants. These levels are suitable for unrestricted 
residential use). 

B - Construction Re-use within Redevelopment Project (requires a geotextile marker fabric of a 
minimum quality of Amoco ACF 4508 or equivalent as determined by DNREC and a minimum of 
one foot of clean fill or in the stormwater retention basins high density PVC liner). 

C - Re-use Limited to under roadways, concrete or building foundations . 

Z - Off-Site Treatment or Disposal 

In addition to the categories for selective re-use of contaminated soils at the site, the following shall also 
apply: 

•	 Provide deed restrictions for all project involved parcels for non-residential usage, 
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•	 Require notifi cation and approval from DNREC prior to any future intrusive activity in the 
project area and, 

•	 Placement of a Groundwater Management Zone (GMZ) at the site to prevent future use of the 
groundwater beneath the site. 

•	 Development of an Operation and Maintenance Plan (0 & M) to maintain the containment 
system 

Alternative 3: Complete Removal of Affected Materials . 

Under this alternative, approximately 33 percent of soil in the site area , to a depth averaging 8 feet below 
grade, would be excavated and would be transported through Wilmington for off-site disposal and an 
equal amount of clean fill would be transported back for use in this redevelopment project. The 
excavated soil would represent all soils found to exceed the DNREC Unlimited Reuse Criterion (Level 
A) determined through soil screening analysis and confirmatory laboratory analysis. Extensive 
dewatering would occur under this option, as the affected soils extend below present water table levels . 

VI. EVALUATION OF REMEDIAL ALTERNATIVES 

The remedial alternatives were evaluated in accordance with the criteria set forth in the HSCA 
Regulations. The application of these criteria are as follows; 

Protection of human health, welfare, and the environment: Alternative 1 does not protect 
human health or the environment as the site conditions would remain as found during the RI. 
Although, a majority of the soils samples exhibited concentrations equal to residential conditions 
(Level A) , PAHs were detected in select samples requiring restrictive reuse and disposition 
(Levels B & C). As the anticipated future use of site will be a public meeting place , the public 
has the potential to be exposed to the impacted soil. 

Alternative 2 mitigates risk to human health and the environment by eliminating the exposure 
pathways of the affected material to both the public and the environment. The proposed 
containment (concrete, asphalt, building structures, walkway, top soil , and the placement of the 
liner within the second phase of the Bioretention swale), the removal of the exi sting impacted 
storm water management system, and implementation of GMZ for the property would eliminate 
public and environmental exposure to impacted soil, sediment, and ground water. 

Alternative 3 eliminates the source of the risk and is beneficial to the public and the environment. 

Compliance with all applicable local, state, and federal laws and regulations: Alternative I 
does not comply with all applicable laws and regulations. Alternatives 2 and 3, if implemented 
properly, comply with all applicable laws and regulations. 
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Community acceptance: Alternative 1 is not expected to receive community acceptance as the 
potential for continued public and environmental exposure would occur. Alternatives 2 and 3 are 
expected to meet community acceptance, however, more information may be obtained through 
public comment. 

Monitoring required: Alternative 1 would require ongoing monitoring to ensure that the 
impacted soil and ground water are not effecting human health and the environment. 

Alternative 2 will require some monitoring during the construction of the proposed pedestrian 
walkway and the Bioretention swale due to the potential for COC exposure. Alternative 2 will 
also require an operations and maintenance plan for future monitoring of the remedy. The plan 
would include items like a routine inspection of the containment, action items in case of future 
excavations in areas of contaminated material , etc. 

Alternative 3 would not require additional monitoring as the COC would be treated and disposed 
of properly. 

Technical practicability: Alternative I and Alternative 2 are technically practical . Alternative 
two is technically practical because the impermeable cap will contain the PAHs , which were 
detected to a limited extent in the subsurface soil and also tend to adsorb to soil and sediments. 
Most PAHs do not dissolve easily in water and are not volatile, thus PAHs can be contained 
under an impermeable cap. In this case, the impermeable cap will consist of the concrete 
building foundations and asphalt parking lots. 

Alternative 3 technically can be performed, although it is significantly more expensive and 
technically much more difficult than Alternative 2. To remove the full extent of impacted soil 
would require extensive dewatering and excavation (depth to groundwater from 3.80 to 10.02 ft 
bgs) . The unconfined aquifer and river are in hydraulic communication, which would 
necessitate high water pumping rates from excavations for extended periods to accomplish the 
remedial objective. These activities along with the depth to groundwater may cause the potential 
for COC to be detected in groundwater which is likely to be transported to the Christina River. 

Restoration time frame: Alternative 1 would require no time duration. 

Alternative 2 is expected to require more than one year to construct the new buildings, parking 
lots, the walkway, and the second phase of the Bioretention swale. The schedule for Alternative 
2 begins with the construction of a detention pond and Building lOOO and the parking lots from 
October 1999 through 31 May 2000. The Bioretention swale would be developed in March 
2000 . The construction of Buildings 1100 and 1200 is undetermined at this time. 
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Alternative 3 would require a minimum of six months to complete. Activities that would need to 
be completed during this timeframe include: 

•	 Award of the contract, 

•	 Contractor mobilization and demobilization to the site, 

•	 The installation of sheet piling along the excavation to prevent the entrance of
 
groundwater to the excavation area ,
 

•	 The removal and stockpiling of the soil on-site, 

•	 Transportation of the soil to a soil remediation facility . 

After these activities were completed, then the activities described in Alternative 2 could 
commence. 

Cost to Implement: There are no costs associated with the implementation of Alternative 1. 

For Alternative 2, the following costs are estimated : 

•	 The estimated cost of the Bioretention swale is $1,1000,000. 

•	 The estimated cost of Buildings 1000, 1100, and 1200 is $12 ,000 ,000 . 

•	 The estimated cost for the parking lots and other remediation are $7,000,000. 

Alternative 2 most cost effectively meets the qualitative and quantitative remedial goals to ensure 
protection of human health and the environment. 

Alternative 3 includes the removal of soil exceeding Level A conditions. Nearly one-third of the 
soil samples within the interior acreage and nearly 85 percent of the Bioretention swale area 
samples exhibited PAH concentrations at Level B or Level C conditions . This would require 
approximately 5 acres of soil within the interior of the property and nearly all of the proposed 
Bioretention swale (assume 1.5 acres) to be excavated. Assuming the excavation was extended 
to approximately 10ft below the select fill placed within the upper three ft of the au II area , 
more than 105,000 cubic yards of material would require excavation, disposal, and backfill. The 
cost to implement Alternative 3 is estimated at $0.5 M to excavate (at $5.00 per cubic yard) , $3.9 
M to thermally treat soil offsite ($25/ton) , and $1.3 M to backfill and compact ($8.00 per ton). 
This cost estimate does not include the effort required to dewater the excavation area to allow the 
excavation to extend below the water table. 
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Reduction in toxicity, mobility, and volume: Alternative 1 does not reduce the toxicity, 
mobility, or volume of the contaminants detected in the soil thus allowing the COC to remain. 

Alternative 2 eliminates mobility of the detected COC to the public and the environment due to 
the installation of an impermeable cap: asphalt parking lots, concrete walkways, buildings 
constructed on concrete slabs, and the lined Bioretention swale. These paved areas produce a 
containment system that prevents the inflow of water that could help transport these 
contaminants to receptors of concern for both the public and the environment. In addition, 
because the COC are not volatile compounds, there will be no other transport mechanism. 

Alternative 3 eliminates toxicity, mobility, and volume of the detected COC due to the complete 
removal and proper disposal of all material exceeding Level A conditions. 

Long term effectiveness: Alternative 1 does not offer any long term effectiveness. 

Alternative 2 offers long term effectiveness for the life of the redeveloped property and the storm 
water management system. The liner to be installed in the Bioretention swale has a design life of 
approximately 100 years. Future changes (if any) to site conditions as well as general" wear and 
tear" to the containment may alter the effectiveness of this remedy, thus an Operation and 
Maintenance (0 & M) Plan will be developed to periodically inspect the remedy. 

Alternative 3 offers long term effectiveness as the contaminants would be removed. 

Short term effectiveness: Alternative 1 does not offer this protection. Alternatives 2 and 3 are 
both protective of the public health, welfare, and environment in the short term. 

VII. PROPOSED REMEDIAL ACTION PLAN 

Based on the above criteria, Alternative 1 (no further action) is not a viable alternative because it 
will not protect human health or the environment or comply with current laws. Alternatives 2 
and 3 (containment and complete off-site disposal of all soils) are considered viable alternatives. 
Alternative 3 (off-site disposal) may cause short term exposures to the public due to hauling 
large quantities of contaminated soil off-site. Further, there is little to no apparent increased 
protectiveness with Alternative 3 as compared with Alternative 2, but there is a substantial 
increase in cost with Al ternative 3. 

Therefore, the most appropriate remedial action is Alternative 2 (containment of impacted soil). 
Alternative 2 will provide a cost effective means of meeting all the remedial objectives while 
satisfying the evaluation criteria. Alternative 2 will also remove the potential exposure pathway 
of human contact with impacted soil by isolating the source. 
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VIII. PUBLIC PARTICIPATION 

The Department actively solicits public comments or suggestions on the Proposed Plan and 
welcome opportunities to answers questions. Please direct written comments to: 

DNREC Site Investigation and Restoration Branch
 
Attn: Ann L. Breslin
 
391 Lukens Drive
 
New Castle, DE 19720
 

The public hearing will be held on Wednesday, September 15, 1999 at the City/County Building, 
800 N. French Street, Wilmington, at 6:00 p.m. For additional information, contact Ann Breslin 
at (302) 395-2600. 

ALB:hlb 
A lb99047.doc/ALB99066.doc 
DE-1092 II B8 
DE-1096 II B8 
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Scale: 1 inch = 2,000 feet 

Figure 1 Site location map, Harbor Associates Property, Wilmington, DE 
(Source: ADC Street Map book, New Castle County, Delaware, 8th Edition) 
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TABLE 1
 
Soil Re-Use Levels for Interim Action
 

Excavated Material Management, Harbor Associates/ROC Properties, June 1998
 
(Concentrations in mg/Kg)
 

Soil Category A B* C Z ** 

Contaminant 

of Concern 

Unlimited 

Contractor 

Re-Use 

Construction 

Re-Use 

within 

Project Area 

Re-Use Limited to 

Under Asphalt, Concrete or 

Foundations of Buildings 

in Project Area 

Off-Site 

Treatment 

or Disposal 

Oily Soil or 

Free Product none none none Yes 
Petroleum Hydrocarbons 

C5 through C8 Aliphatic Hydrocarbons 

C9 through C12 Aliphatic Hydrocarbons 

C9 through C18 Aliphatic Hydrocarbons 

C19 through C36 Aliphatic Hydrocarbons 

C9 through C10 Aromat ic Hydrocarbons 

100 
1000 
1000 
2500 
100 

500 
2500 
2500 
5000 
500 

500 
2500 
2500 
5000 
500 

** 

BTEX <10 10 to 25 25 to 100 >100 
C PAHs <1 1 to 25 25 to 300 >300 

PCBs <0.5 0.5 to 3 3 to 8 >8 
Arsenic <3 3 to 100 100 to 500 >500 

Lead <400 400 to 1,500 1,500 to 5,000 >5,000 

* Requires a Geotextile Marker Fabric of a minimum quality of Amoco ACF 4508 or equivalent as determined by DNREC and
 
a minimum of one foot of clean fill over contaminated soil.
 
** Above 5,000 ppm for Total TPH in soil.
 

KFK98048.xls 
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TCl VOLATilES 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
1,2-Dichloroethene (total) 
cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 

2-Butanone 
Bromochloromethane 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
Bromoform 
4-Methyl-2-pentanone 

2-Hexanone 
Tetrachloroethene 
1,2-Dibromoethane 
Toluene 
1,1,2,2-Tetrachloroethane 
Chlorobenzene 
Ethylbenzene 
Styrene 
Xylenes (total) 
1,2-Dibromo-3-chloropropane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 

TCl SEMIVOlATllES 
Phenol 
bis(2-Chloroethyl) ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
2-Methylphenol 
2,2'-oxybis(1-Chloropropane) 
4-Methylphenol 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-I\litrophenol 
2,4-Dimethylphenol 
bix(2-Chloroethoxy) methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 

4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronapthalene 
2-Nitroaniline 
Dimethylphthlate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophen 01 
Dibenzofuran 
2,4-Dinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-phenyl ether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 

N-Nitrosodiphenylamine 
4-Bromophenyl-phenyl ether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazole 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3'-Dichlorobenzidine 
Benzo(a)anthracene 
Chrysene 
bis(2-Ethylhexyl)phthalate 
Di-n-octylphthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(1,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g, h,l)perylene 



TCl PESTICIDES / PCBs 
alpha-SHC 
beta-SHC 
delta-SHC 
gamma-SHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor epoxide 
Endosulfan I 
Oieldrin 

4,4'-00E 
Endrin 
Endosulfan II 
4,4'-000 
Endosulfan sulfate 
4,4'-00T 
Methoxychlor 
Endrin ketone 
Endrin aldehyde 

alpha-Chlordane 
gamma-chlordane 
Toxaphene 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

TAL METALS 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 

Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 

Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 
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Table 3-1 
EA Engineering , Science , and Technology, Inc. 20 May 1999 

Subsurface So il Screening - DNREC Laboratory Analytical Results for the aU-II Area
 
PAH Analyses by Immunoassay
 
October 1998 - December 1998
 

~s~~ 
1 58.3 Hi 
2 4.3 

NO 

NO 
ND 

Hi 

NO 

NO 
NO 

NO 
NO 
NO 

NO 
Hi 
NO 
Hi 
Hi 

* 
* 
* 
* 

3 8.3 
4 NO 
5 0.3 
6 NO 
7 0.3 
8 0.2 
9 1.9 
10 110.2 
11 NO 
12 0.0 
13 NO 
14 NO 
15 4.3 
16 NO 
17 2.5 
18 0.0 
19 0.1 
20 NO 
21 2.3 
22 NO 
23 0.5 
24 0.1 
25 0.0 
26 NO 
27 1.0 
28 0.7 
29 6.0 
30 24.8 
31 0.1 
32 229.1 
33 0.0 
34 167.2 
35 97.3 
36 0.5 
37 2.6 
38 4.4 

~;i-.rI~8_
 
39 0.0 NO 
40 1.1
 
41
 52.8 Hi * 
42 0.01 NO 
43 91 .9 Hi * 
44 0.0 NO 
45 2.4
 
46
 22.4 
47 0.4 ND 
48 0.0 NO 
49 0.1 NO 
50 0.0 NO 
51 18.3 * 
52 0.0 NO 
53 42.1 * 
54 0.3 NO 
55 5.7
 
56
 1.4
 
57
 NO
 
58
 0.5
 
59
 0.3 NO 
60 0.0 NO 
61 0.1 NO 
62 NO 
63 

0.4 
*2.0 

64 13.8
 
65
 0.9
 
66
 0.1 NO 
67 NO 
68 

0.1 
5.4
 

69
 6.6
 
70
 4.0
 
71
 1.1 

*72 1.1 
73 77.5 Hi * 
74 

NO 
0.5
 

75
 
~is l.l bmi tted : fo r confirmatotYtana lyses ·TtW?'J·' ) 

0.2 
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Table 3-2 
EA Engineering, Science, and Technology. Inc. 20 May 1999 

Subsurface Soil Screening - DNREC Laboratory Analytical Results for the OU-II Area 
PCB Analyses by Immunoassay
 
October 1998 - December 1998
11_ 

1 NO 
2 NO 
3 NO 
4 NO 
5 NO 
6 NO 
7 NO 
8 NO 
9 NO 
10 NO 
11 NO 
12 NO 
13 0.0 
14 NO 
15 NO 
16 NO 
17 NO 
18 NO 
19 NO 
20 NO 
21 NO 
22 NO 
23 NO 
24 NO 
25 NO 
26 NO 
27 NO 
28 NO 
29 0.02 
30 0.04 
31 NO 
32 0.6 
33 0.7 
34 0.14 
35 0.14 
36 0.0 
37 0.02 
38 0.04 

NO 

* 

NO 
NO 

* 
NO 
NO 
NO 
NO 
NO 

i\i~ 
39 0.04 NO 
40 0.04 NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO * 
NO 
NO 
NO 

NO 
NO 

NO 
NO 
NO 
NO * 
NO 
NO 

NO 

NO 
NO 
NO 

NO 
NO 
NO 

I 

41 NO 
42 0.0 
43 0.02 
44 0.0 
45 0.1 
46 0.06 
47 0.08 
48 0.04 
49 0.02 
50 0.02 
51 0.02 
52 0.06 
53 0.04 
54 0.02 
55 0.04 
56 NO 
57 0.0 
58 0.06 
59 NO 
60 0.06 
61 0.0 
62 0.02 
63 0.02 
64 0.04 
65 0.2 
66 NO 
67 0.0 
68 NO 
69 0.08 
70 0.0 
71 0.0 
72 NO 
73 0.2 
74 0.1 
75 0.0 

.·~·. s u b m i tt e d fo r:· c() n f i rm a t o rvr a n a l v s es · :Wi;' <H#M 
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Table 3-3 
EA Engineering, Science, and Technology, Inc. 20 May 1999 

Subsurface Soil Screening - DNREC Laboratory Analytical Results for the OU-II Area
 
Metals Analyses by XRF
 

October 1998 through December 1998
 

C - - - - - - - -- -- -- - - - - - - - - - -

.. ElementS i 1~TP;1 %lt. i,1;;:TP;i ii 'jf:4TPi3f0) ;J!:i)TP::g,·./'; t'Thtp:s:, .t~; liiiTP;6tiOO ;: ,"tTPi;7i(1;r: ;\fjj1TP;SUi Q ~ m Rg9 ! i; :; J: iTP;10 : ·,····:;fp;111; ~&'tPf1 2·} .. NiL'tP;13 
Calcium 3008 4376 3878 225957 582874 364294 286026 311939 2520 34453 522618 226622 392274 
Vanadium 103 52.2 85.2 190 39.2 177 116 92.6 162 91.0 14.3 174 84.2 
Manganese 774 342 683 752 261 534 1154 403 758 2275 93.1 256 372 
Chromium 65.7 38.1 53.2 118 11.8 117 101 77.5 148 113 47.0 129 89.6 
Iron 36353 30668 39368 43605 15110 29128 46050 34439 67162 39103 15709 34022 30132 
Cobalt NO 6.0 NO 23.8 NO 159 NO NO 10.1 NO 109 65.1 NO 
Nickel 27.1 7.0 13.8 90.2 7.2 135 97.9 37.6 18.4 39.8 72.2 112 34.7 
Copper 28.5 5.7 23.7 106 69.3 150 78.8 72.5 41.9 68.9 68.2 87.2 118 
Arsenic 1.4 8.0 10.0 18.6 NO 18.8 1.6 19.1 9.9 30.1 19.3 31.0 23.1 
Selenium 2.9 0.7 NO NO NO 5.7 1.5 2.9 NO NO 3.4 2.4 2.6 
Zinc 68.8 30.5 52.7 277 91.7 51.7 59.3 104 98.0 500 67.9 110 144 
Lead 20.8 13.7 14.0 403 125 39 46.6 33.7 10.3 213 37.2 31.8 183 
Thallium 2.0 3.4 3.2 18.3 NO NO NO 13.8 0.3 1.1 17.9 11.6 9.9 
Mercury NO 3.5 NO NO NO NO NO 7.7 1.8 5.4 4.3 7.4 NO 
Silver NO 0.5 NO 0.9 4.5 NO 3.1 1.6 NO NO 3.8 0.7 0.6 
Cadmium NO NO 1.6 2.4 NO NO 0.3 1.9 1.2 NO 0.7 2.3 3.5 
Antimony 0.6 0.8 1.2 NO 5.4 3.1 NO NO 1.2 1.0 4.4 1.9 3.8 
Barium 271 418 378 405 302 770 807 755 513 337 305 814 504-
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Table 3-3 
EA Engineering, Science, and Technology, Inc. 20 May 1999 

Subsurface Soil Screening - DNREC Laboratory Analytical Results for the OU-II Area 
Metals Analyses by XRF 

October 1998 through December 1998 

Concentration in ppm 

Elements W; 
Calcium 
Vanadium 
Manganese 
Chrom ium 
Iron 
Cobalt 
Nickel 
Copper 
Arsenic 
Selenium 
Zinc 
Lead 
Thallium 
Mercury 
Silver 
Cadmium 
Antimony 
Barium 

;f'TP444% i&TP;'1Si!0 
550821 380433 

ND ND 
127 546 
ND 516 

25287 73605 
ND ND 
79.1 37.1 
179 118 
18.3 17.0 
1.0 4.6 
97.3 213 
196 315 
21.0 15.1 
ND 7.8 

72.9 29.6 
ND 2.6 
ND ND 
722 287 

;iWTP;16f3 iiikt ai17:tft 
263548 119503 

ND ND 
249 668 
96.0 ND 

43644 40599 
ND 55.8 
55.5 124 
47.3 51.7 
18.3 5.4 
ND 1.8 
151 65.0 
112 31.8 
5.9 ND 
1.8 ND 
41.9 22.9 
10.9 18.7 
ND ND 
919 454 

~"P;1 8 ' 

233848 
939 
342 
110 

29369 
55.7 
120 
61.7 
11.0 
3.2 

99.5 
27.5 
ND 
5.5 
5.5 
ND 
ND 
571 

U ;.TP;l gT) 
23777 

137 
1179 
314 

66887 
190 
28.8 
52.2 
3.5 
ND 
111 
25.7 
1.7 
ND 
7.0 
5.0 
ND 
706 

~fTP ; 2 0?tli 

447675 
103 
467 
ND 

27177 
ND 
43.2 
93.1 
15.9 
ND 
149 
110 
ND 
ND 
20.2 
1.1 
14.5 
ND 

? TP~2 1d ; 

10801 
ND 
362 
185 

29185 
57.8 
13.5 
44.9 
4.8 
ND 
88.5 
76.3 
ND 
7.6 
ND 
ND 
ND 
241 

;'l} : T P ~2 2i:& 

148683 
112 
677 
125 

32010 
194 
37.0 
43.4 
12.2 
ND 

62.3 
24.8 
3.4 
ND 
ND 
2.0 
ND 
551 

;i ! }tR~2 3'J.i-I 

414371 
ND 
281 
183 

27594 
17.7 
40.4 
80.6 
12.6 
9.4 
73.5 
113 
ND 
0.1 

25.8 
23.6 
4.0 
649 

ii);ra#24/k )§,Teii25b i0TP:26, 
10293 359186 6307 

ND ND ND 
207 462 370 
ND ND ND 

24108 32241 36747 
102 105 116 
19.8 110 50.4 
6.5 95.0 45.3 
6.2 22.3 10.4 
ND 3.8 2.1 
54.0 146 88.6 
65.1 177 23.7 
1.9 ND 0.9 
1.2 7.8 ND 
ND 37.6 2.9 
ND ND 2.8 
18.7 22.7 15.9 
297 419 292 

.~i 
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Table 3-3 
EA Engineering, Science, and Technology, Inc. 20 May 1999 

Subsurface Soil Screening - DNREC Laboratory Analytical Results for the OU-II Area 
Metals Analyses by XRF 

October 1998 through December 1998 

Concentration in ppm 

Eh;iments pr {fTP:::27!) ::T P;;28 ?{ · @TP ~2 9 f F ~f; T p: 3 0q W a; ;rp;31·"TbXP;:J2;R DTP;33t0; \TP;34!n: #t~ ~~ :! !,\TP;36;i;Y®fTPA37n! @t p;:JS::f, . ;: TP ~ 3 9 . 

Calcium 225523 380574 4162 15617 4418 57702 391247 192146 3948 99338 3669 2064 27099 
Vanadium 152 84.2 38.6 NO NO 62.9 25.4 210 70.3 115 61.9 2.8 NO 
ManQanese 431 575 284 345 193 737 486 657 369 1417 220 316 229 
Chromium 138 88.1 69.6 47.7 33.4 86.6 76.8 78.5 52.4 110 31.4 53.7 27.6 
Iron 45802 27921 28012 21606 20568 36614 41712 42510 27848 59993 16344 26416 17906 
Cobalt 247 165 148 112 42.9 113 95.5 96.3 54.4 28.5 NO 66.6 105 
Nickel 138 79.8 16.5 NO 24.6 12.9 36.9 96.7 15.5 56.3 NO 26.6 NO 
Copper 121 153 32.9 27.0 9.7 86.0 96.6 109 23.7 137 7.7 49.7 16.7 
Arsenic 20.2 23.1 8.8 13.4 3.1 17.2 22.2 9.9 7 .8 13.0 8.5 24.6 6.9 
Selenium 3.9 7.1 1.2 0.1 NO NO NO 3.1 NO 2.3 1.3 0.1 2.2 
Zinc 109 252 43.9 72.3 20.9 379 445 200 53.7 684 45.6 41.7 24.4 
Lead 90.0 208 31.6 72.9 15.4 306 284 136 38.2 97.0 19.8 337 21.7 
Thallium 10.7 NO 1.2 1.4 0.7 NO 3.1 NO 5.8 NO 3.2 NO NO 
Mercury 16.9 NO 0.8 0.5 2.8 7.7 NO NO 2.1 NO NO NO NO 
Silver NO NO NO 1.2 1.4 NO 1.2 0.1 0 .6 2.7 0.1 1.3 0.1 
Cadmium NO 3.1 0.9 NO NO NO 3.0 0 .8 NO 1.1 NO NO 
Antimony 8.4 3.9 NO NO 3.4 NO NO 0 .1 NO 2.7 4.8 2.1 
Barium 1450 696 446 652 602 665 1068 956 620 988 470 517 536 

,; 

Harbor Associates and Former Amer Properties QU-II RifFS Summary Report 



Project No. 13484.01 
Version: Final 

Table 3-3 
EA Engineering, Science, and Technology, Inc. 20 May 1999 

Subsurface Soil Screening - DNREC Laboratory Analytical Results for the OU-II Area 
Metals Analyses by XRF 

October 1998 through December 1998 

Concentration in ppm 

Elements", : ' ; TP:;40iMit'TP441:s mrTRS42;iii *1IJTR.:43*& J% TP;44/;; %iT P ~5 fi F ';,hTP;46:cil iJLTPdf7Xf) ; .iitTP ~8 !%; %kTRi4$"LiL ;iTP';50:tu;\ ;;'4TR§S1.tt1, >TP+s2j , 
Calcium 138878 8110 12824 49130 2981 4023 30936 2268 220051 3614 474283 5011 268217 
Vanadium 22.4 80.4 69.3 115 7.5 36.2 NO NO 138 76.0 NO 49.1 123 
Manganese 2030 690 366 680 190 277 1206 326 1181 579 279 395 686 
Chromium 41.7 62.1 50.8 127 25.9 21.1 NO 17.6 89.2 45.0 37.5 33.8 105 
Iron 34119 32280 27521 41841 24599 18278 26442 22186 58846 35461 16975 21307 67962 
Cobalt NO 10.4 46.7 21.1 88.1 NO NO 28.5 NO 153 NO 106 143 
Nickel 6.0 16.1 12.4 46.3 24.9 8.5 14.2 7.8 62.9 26.9 46.9 NO 103 
Copper 29.0 28.8 21.9 140 19.0 52.5 25.7 5.8 64.2 12.1 46.3 20.6 92.4 
Arsenic 11.9 3.7 6.6 31.1 0.6 4.4 3.6 0.4 8.3 3.5 9.9 1.5 NO 
Selenium 1.4 2.9 NO 2.0 NO NO 0.1 1.7 NO 0.1 NO NO 7.9 
Zinc 41.9 67.5 45.4 223 46.3 38.7 299 21.2 151 45.1 139 29.8 328 
Lead 40.1 25.0 20.4 249 21.7 62.6 40.8 12.0 39.9 20.6 31.2 19.1 76.7 
Thallium 4.3 NO NO 10.6 NO 2.7 3.5 NO 1.2 NO 15.5 NO NO 
Mercury NO NO NO NO 1.9 0.03 2.1 NO 2.5 NO 34.0 NO NO 
Silver 4.0 NO 0.4 NO 0.3 NO 1.3 1.4 NO NO 1.4 NO NO 
Cadmium 2.7 2.0 1.9 2.1 NO 0.7 0.2 0.2 2 .3 NO NO 2.5 2.9 
Antimonv NO 1.3 NO 5.0 0.8 NO NO 0.2 1.0 NO 6.4 4.5 NO 
Barium 695 703 548 1091 656 796 2672 769 1036 590 371 748 1598 

~ 
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Table 3-3 
EA Engineering, Science, and Technology, Inc. 20 May 1999 

Subsurface Soil Screening - DNREC Laboratory Analytical Results for the aU-II Area 
Metals Analyses by XRF 

October 1998 through December 1998 

Concentration in ppm 

Elements ;\,j; , &ZTP:;S3X; LLT ~~4tgt :j!;TP;;Ss;fi£l e!;'rP):5 sft1fif; J P;S 7~ lA'THii5S%\i !j@;JRi59WFit1TP;601r MiiT:Ftj;$1)ft] tilllr R~i) 2N' ; P;lifpfG3t@ (;irtrRf$4j1\ \j T P;t)S;tH 

Calcium 619664 272654 22226 7175 614785 694745 485558 696603 580729 473391 286539 46255 604007 
Vanadium 15.3 194 63.5 106 NO NO 9.1 0.5 3.8 75.6 46.6 143 44.1 
Manganese 397 924 688 763 216 350 353 223 181 989 1617 1989 180 
Chromium 10.0 88.2 60.2 63.0 NO NO NO 3.3 7.2 43.5 89.6 87.5 38.8 
Iron 13358 44885 30534 48669 11746 3956 5671 6500 9363 28074 57681 52786 10360 
Cobalt 96.0 NO 58.4 NO NO NO 21.4 95.7 20.0 90.7 NO 105 94.9 
Nickel NO 35.9 5.0 NO 2.5 8.4 NO NO 46.8 53.3 41.2 1.3 15.2 
Copper 70.0 93.5 13.5 31.1 69.6 26.9 27.4 5.8 63.9 54.4 91.0 30.0 48.3 
Arsenic NO 21.2 8.7 4.3 28.5 NO 10.9 4.9 ND 10.7 20.2 10.8 4.1 
Selenium 2.4 2.0 0.5 NO NO 1.3 NO NO 4.7 NO NO NO NO 
Zinc 46.9 178 69.9 62.4 288 69.6 64.3 123 33.6 186 429 232 12.7 
Lead 39.9 55.9 42.9 21.9 241 15.0 NO 6.2 34.2 171 132 48.5 14.2 
Thallium NO NO 1.8 NO 21.7 16.7 NO NO NO NO 3.8 3.9 4.4 
Mercury NO NO 0.7 NO 0.8 NO 1.4 NO 7.1 NO NO NO NO 
Silver NO 0.1 1.2 0.1 6.6 4 .1 0.6 0.3 3.4 2.4 0.6 1.6 NO 
Cadmium 1.5 3.5 NO 0.3 4.6 NO 0.7 1.5 4.6 NO NO NO 5.7 
Antimony 1.8 6.4 2.4 2.7 5.5 0.4 1.3 8.8 NO 1.0 2.4 7.7 8.2 
Barium 321 786 685 569 1057 138 20.7 177 327 835 1099 771 219 

iEi 
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Table 3-3 
EA Engineering, Science, and Technology, Inc. 20 May 1999 

Subsurface Soil Screening - DNREC Laboratory Analytical Results for the OU-II Area 
Metals Analyses by XRF 

October 1998 through December 1998 

Concentration in ppm 

Elements :::,'ii! } T P~ 6#; %i'rP;67'L·j J?rp;.6SE' @TP;69 H 1i;rp;.70 'ij f · T P ~71 W1' {fTP;72k ',<iTpA73 U; i::Tpi74 T \Ta;i SJti! 
Calcium 17457 233455 311919 162680 63830 4427 13246 191731 441479 147723 
Vanadium 74.5 118 39.3 108 98.3 78.8 123 237 32.0 48.6 
Manganese 626 218 811 755 377 406 611 1066 506 1111 
Chromium 67.8 61.4 103 54.5 64.9 64.3 70.3 157 54.0 387 
Iron 51987 26710 46356 37271 33503 30582 37302 55017 18778 55629 
Cobalt 45.8 64.7 75.9 48.5 NO NO 103 NO NO 187 
Nickel 23.7 67.8 NO 41.5 5.9 NO 17.8 53.9 1.2 30.4 
Copper 26.1 79.6 88.3 91.5 43.6 32.8 38.9 108 74.1 49.2 
Arsenic NO 20.5 17.6 12.3 16.2 8.0 5.7 9.4 11.4 14.4 
Selenium NO 1.9 NO NO NO NO 0.6 NO NO 0.9 
Zinc 84.9 76.7 180 207 112 31.6 71.0 511 120 205 
Lead 31.7 49.3 87.3 90.4 59.0 12.1 17.5 109 129 57.5 
Thallium 4.8 6.6 NO 2.4 0.9 NO 16.6 NO NO 
Mercury 9.6 NO NO NO NO NO 0.5 7.2 NO NO 
Silver 1.1 NO NO 1.3 NO NO 0.1 NO NO 2.9 
Cadmium 0.2 NO 3.7 2.2 3.8 0.8 NO NO 1.4 0.8 
Antimonv 2.3 2.2 5.8 NO 3.1 0.4 2.1 2.8 1.4 6.1 
Barium 738 591 654 855 621 132 563 1137 701 897 
NO\"';iNQt· ...... ... 
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EA Engineering. Science , and Technology, Inc. 
Table 3-8 

20 May 1999 

Subsurface Soil Characterization for the Proposed Bioswale 
Soil Screening - DNREC Laboratory Analytical Results 

PAH Analyses by Immunoassay 
December 1998 

l~rl• • l~i~_II'!_ 
1s 104.9 Hi .. 
1d 12.5 
2s 109.5 Hi 
2d 1.8 
3s 29.3 
3d 0.9 
4s 9.8 
4d 15.4 
5s 11.4 
5d 0.1 ND 
6s 33.9 
6d 0.4 
7s 70.0 Hi .. 
7d 99.3 Hi .. 
8s 10.9 
8d 16.5 
9s 6.2 
9d 65.1 Hi .. 
1as 17.0 
1ad 1.7 
11s 9.9 
11d 43.8 
12s 11.2 
12d 0.5 
13s 31 .2 
13d 126.6 Hi .. 
14s 70.0 Hi .. 
14d 9.1 
15s 9.4 
15d 86.1 Hi .. 
16s 53.7 Hi 
16d 3.6 
17s 4.5 
17d ND .. 

~~fa:gc~rrIW~s~~~·~.Ts~'f:h~"!;~I.B~'_li li
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Table 3-9 

20 May 1999 

Subsurface Soil Characterization for the Proposed Bioswale 
Soil Screening - DNREC Laboratory Analytical Results 

PCB Analyses by Immunoassay 
December 1998 

~~T'~lj~~~ ::::::::: ~ : : }: . : O~~'9~~1 1'_ 
1s 0.00 NO 
1d 0.44 
2s 0.00 NO 
2d 0.00 NO 
35 0.16 NO 
3d 0.12 NO 
4s 0.02 NO 
4d 0.1a NO 
5s 0.08 NO 
5d 0.08 NO 
6s 0.20 NO 
6d 0.16 NO 
7s 0.42 
7d NO 
8s NO 
8d NO 
9s NO 
9d 0.02 NO 
1Os 0.00 NO 
1ad 0.04 NO 
11s NO 
11d NO 
12s 0.00 NO 
12d NO 
13s NO 
13d NO 
14s NO 
14d NO 
15s NO 
15d 0.00 NO 
16s NO 
16d NO 
175 NO 
17d 0.08 NO 

...~.D;'~~?' iP~ ~;ql~_ 
* s U6mitt ~d , foWcoYl rma o "ana ' ses ... " 

* 

* 

* 
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Table 3-10 
EA Engineering, Science , and Technology, Inc. 20 May 1999 

Subsurface Soil Characterization for the Proposed Bioswale
 
Soil Screening - DNREC Laboratory Analytical Results
 

Metals Analyses by XRF
 
December 1998
 

Concentration in ppm
 

Elements,·' >; 8 5;15(J { Bs ;1d D, ; ;BSf2.s!$; NB5't.2.d @" ' d 8 S ~3 s & tL8 5 ~3aw ¢ B $~i, f. i; SSt.4d i;' *i SSfSs?it ;;1 asi-Sd3L 2\i'BSgS$1@!; ·iTBSS6d?i 

Calcium 11867 19535 59161 77435 20715 48306 2738 3125 7278 9242 2120 4089 
Vanadium 23.2 100 182 146 132 87.2 43.8 70.8 39.6 109 5.6 66.7 
Manganese 263 807 660 528 478 369 187 145 394 540 184 383 
Chromium 33.0 117 78.0 138 128 65.3 19.9 28.0 61.2 71.3 8.9 40.9 
Iron 21577 34483 38855 46914 37920 31017 16767 20303 29930 36250 11321 22103 
Cobalt 49.5 NO NO NO NO NO 54.6 1.5 NO NO 7.3 NO 
Nickel NO 43.8 8.7 36.3 NO NO 0.6 25.5 NO NO NO 16.7 
Copper 20.8 106 43.7 362 87.0 49.6 10.1 18.3 143 11.6 4.2 11.9 
Arsenic 7.4 15.1 11.7 26.0 13.0 NO 4.3 1.1 13.5 9.1 3.3 4.9 
Selenium NO 2.8 NO 2.1 0.9 NO 0.3 NO 0.9 0.6 NO NO 
Zinc 68.5 597 114 223 268 96.4 37.2 62.1 93.2 74.1 15.6 27.3 
Lead 33.3 258 67.4 399 151 50.4 31.1 34.4 257 15.4 10.7 14.4 
Thallium 3.5 8.6 NO 11.1 NO NO 0.9 3.8 5.0 NO 4.8 3.9 
Mercury 0.8 3.9 NO 2.3 NO 10.7 NO 6.5 5.1 14.4 0.7 3.2 
Silver NO NO NO NO NO NO NO NO 0.9 NO 1.1 NO 
Cadmium 0.7 2.3 0.3 2.0 1.2 1.4 0.5 NO 0.6 NO 0.9 NO 
Antimony NO 3.6 1.9 3.0 3.4 0.7 1.8 5.6 3.0 2.2 NO 1.4 
Barium 580 586 566 611 556 263 477 200 567 574 531 715 
Si05 96.5 94.3 90.0 87.3 94.0 92.0 

9_ 
.NOi¥ N dl Qet¢Ct¢ 
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Table 3-10 
EA Engineering, Science, and Technology, Inc. 20 May 1999 

Subsurface Soil Characterization for the Proposed Bioswale
 
Soil Screening - DNREC Laboratory Analytical Results
 

Metals Analyses by XRF
 
December 1998
 

Concentration in ppm
 

Elell1'ents J-tli SH3 S~1sg;; ttssf;iTCi·;r EJ. asf.8s;;;ii f1tss;i8diK@ss;9s?:i;;;;iss·;;S8Hp ;? SS£l··Os l tBsi10d .: ;!SS'f11$.1 :; 1 ;~ B S' f'1 1' a Ii ;; S Sf1;2S1;~i :{8S;12(i; 
Calcium 4512 3608 3672 6157 5559 3436 4381 3593 3207 3667 3419 4935 
Vanadium 49.8 36.4 42.1 158 5.9 132 52.2 82.3 52.9 82.7 28.3 127 
Manqanese 451 188 189 347 220 344 328 186 413 195 232 363 
Chromium 78.0 20.9 16.9 58.6 22.0 56.9 30.4 41.1 94.5 37.7 1.8 106 
Iron 25536 20528 15720 29434 18686 37297 23024 28567 26280 20411 18570 39854 
Cobalt 37.6 83.5 42.7 2.3 NO 2.3 NO NO 44.5 NO 23.7 NO 
Nickel NO NO 20.4 13.5 17.3 14.3 NO 7.1 6.6 NO NO NO 
Copper 177 13.2 7.9 30.7 13.8 16.4 17.2 12.8 272 14.6 25.2 27.2 
Arsenic 17.9 0.8 3.3 7.7 6.6 3.4 11.3 6.7 15.2 6.7 0.8 0.1 
Selenium NO 0.4 2.2 NO 0.4 NO NO NO NO NO NO 2.9 
Zinc 100 39.1 36.3 39.3 67.8 48.7 100 49.4 173 39.8 78.7 58.8 
Lead 299 16.6 13.7 26.3 28.2 10.9 77.1 10.3 365 21.1 27.4 14.2 
Thallium 7.5 NO 3.4 2.6 1.1 3.9 11.7 NO 7.2 NO 0.8 NO 
Mercurv 8.1 NO NO NO NO NO 5.3 NO 9.9 NO 1.3 NO 
Silver 0.9 NO NO NO 0.9 1.6 NO 0.9 NO 0.8 1.8 1.0 
Cadmium 0.2 NO NO 0.6 NO 0.2 0.2 NO 1.3 0.02 NO NO 
Antimony 2.5 2.2 NO NO NO 0.4 NO 3.9 3.2 1.7 NO 1.3 
Barium 588 631 855 497 735 416 676 327 549 700 616 291 
Si05 96.8 97.5 97.9 96.3 97.5 95.8 97.1 96.7 96.9 97.5 97.7 95.4 
ND;-Nbt···Detecl¢· iII 
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Table 3-10 
EA Engineering. Science, and Technology. Inc. 20 May 1999 

Subsurface Soil Characterization for the Proposed Bioswale 
Soil Screening - DNREC Laboratory Analytical Results 

Metals Analyses by XRF 
December 1998 

Concentration in ppm 

Eleim!nts1J" }SSia3s;;;; !; s s'~,1 '3Cm iSSf14'$ ii •• BSi14d1 ;?aSW1'5s; i BS;15d i ;; BS;1 6 s ~ 1tss;1Sil;!, i:as'#j;7$!;: ;;86il 7:d1:; 
Calcium 4177 5854 2235 3103 3139 4180 46079 5206 27732 643988 
Vanadium 9.5 78.8 34.1 19.7 11.8 94.3 104 52.8 33.9 58.8 
Manqanese 249 363 249 392 151 243 276 302 418 367 
Chromium 22.8 43.9 20.2 6.4 22.1 59.5 19.1 6.3 18.7 7.2 
Iron 19259 27501 18270 26018 15886 29780 24070 18757 23200 7158 
Cobalt NO NO 8.3 NO 10.2 NO NO 12.3 NO NO 
Nickel 9.6 NO NO 18.3 19.9 NO NO 3.8 7.3 38.0 
Copper 12.4 3.4 18.8 27.7 12.5 12.8 15.0 13.9 9.4 7.4 
Arsen ic 3.1 5.9 4.7 0.8 0.3 5.5 3.0 1.3 2.8 19.5 
Selenium NO NO NO NO 0.5 0.3 1.2 NO NO 3.4 
Zinc 73.9 46.3 76.2 28.1 28.0 52.8 74.5 15.8 65.2 14.4 
Lead 24.8 18.4 25.9 19.2 22.8 15.6 54.2 21.3 33.8 12.4 
Thallium 5.1 2.9 0.1 NO 4.8 4.8 7.3 1.1 9.8 5.4 
Mercury 7.4 1.1 NO 4.3 5.6 0.8 0.6 6.0 NO 
Silver NO 0.5 NO 0.5 NO 0.8 NO 2.5 3.2 
Cadmium NO 1.8 1.6 0.5 1.8 0.4 0.7 1.3 NO 
Antimony 1.4 NO 1.4 NO 4.6 3.1 0.9 3.3 3.1 
Barium 324 430 525 477 630 864 817 640 140 
Si05 
NDf;NotOete¢lef 

96.6 97.9 97.0 98.0 96.5 92.8 97.5 94.8 34.8 

I 
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TP-27 I 5-9 I x

TP-10 I 0-7 1 x
TP-9 I B-9 1 x

x

x

x

aU-II RifFS Summary Report

x

I 1 x

1 · ···..·· · 1 • ··..• ··· • · 1..· · ·..·· ·..··..·..· ..

TP-38 I 6-7 I x

TP-32 I 1-7 1 x I x

TP-4 I 5.5-11 I x
TP-3 I 3-4.5 I x

TP_1Ll._ _ 1 2-12.5 I x
1 P-1:> r 2-10 x

.!P.~ .~.... ... . . ....... ~... . . . . . . .. . . . . . . .. .. . . . . ·····················1································ .
TP-2 x

Subsurface Soil Characterization for the OU-II Area
October 1998 - December 1998

Sampling & Analyses Lo g

.............!p.:~~ ?:.1.9. x. ..... .. + ... ...... ...... . .. ..+........ ........ ........... ........... .. + ... .... .. . .. ..... . j
TP-29 0-8 x

.:.::: ~:.~T."p..~~i5. ~~: .:..~~.~....~ ~:..:..~.·.·.1·~8.·~.·.~.·.·.·.·:.·::··:.·: ··:.·.·.·.~.·.·~ · ·: ~~~~~::~:..~ :..~ ~~: ~ \ j - t·· · \
TP-31 6-8 x

=~:i~:~_-: ::: ==~-8~-:= - ==_: t : : j :: ~::= :~ :===:t:=:=: :~:::=: :: : j==::= : : : :=I
TP-36 4·12 x
TP-37 6 x

Harbor Associates and Former Amer Properties

TP-24 4-8 x

··.~.·..~:::::~tp.~~·~ ·::::.~.·::: ·: · :.:.~.:.::~.~.8. :.~..~.~:::::...,..:::: :.:··:::: ·~:::·········.. ···: ···~~~:··~······.·1···· ··· ·····1··········..· ·· ··..·t··..· ····· ..·..·· ·..· · ·
TP-26 7-9 x

..... ......TF.':.1.!'l............ . J ,.?:.1.2.......... )( .... . + .. · .+ ..·..· · ..· ·· · ..·.. .. .. · · I ·... ..· ..... · j
TP-17 6-10 x

·:::····::::·~·'*~i~f:::·:·..·:·:::::..::}~\~~:~:::::: ·:::::::·::~:· :::····:: ":t··:::···· ··::·: ·:::·"··:: · l ' + + j

TP-20 4-11.5 x

·:~.·~.·.·~·.·J~.~I1.-~~~~~~~.·.·:.·.·.· I:.·.·.·:~.·~~~~1>~~~~~.\ .·.·.·.·.·.·~~~~~.·~.·.. :.·::.·.·~~.~·:.·~·~.· .: .. ~~. L ·. ~ .:':......~..~:::::~~~~~..~:~~~ :..::::~~. ~ :.J:..~..'::..: :.~..:..~~.:~~~ :~:
TP-13 I 4-10 x

:·-. ·:~·~·:·:·Ji~·:·..:·~:·:.. : ::· I~~..·=·:~~~~~::· :··· · · :r.:..:.:.:~:....:.:.:.:...::~.:.~~:.:.:.:...~:.:...:..:..:..::J:...:..:::.:::..~~:..~: .:.. :. ~:.....:.. :~. :.:....:·:·:::::.. :: : ~::~::· ::·· :··: : : : ·:··: ~l·: : · : ::~· : : : · : :·:.:.:...::..:.::::..:.:.:~..:....:..:.::..:.:......:...J:..::..~. :. : :: .:. :...:...:....~..~. :.:.:....:.:::.:.:J
TP-B 5-10.5 x
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Table 2-2 
EA Engineering, Science, and Technology, Inc. 20 May 1999 

Subsurface Soil Characterization for the OU-II Area
 
October 1998 - December 1998
 

Sampling & Analyses Log
 

I.I'.~.~.~.. .. ........ .. . .. ~ _ ···.. ··· · · ·.. 1 .
 
TP-40 x
 
TP-41 I 4.5-9 I x
 x
 
TP-42 I 5-10 I x
 

n , X x
:.~::::.~:J~~.~. :~:::.:::::.·. I::::::::::~;l~:::~=·J. ::.::::::::: ::::::::.;.:::~: :::: ::::::::.r :: :.:::.:::::::: ····:······:::.·:::.::::::::::::::::::.·:::::::·r ::::::: :::::::::.-:: .-:::.-.-~:~~. :.-.-.-:.-::.-:.-::::.:.-.-.-.·.L.·.·.·.-.-:.-.-.-.-.-.-.-.-.-.-::.-.·.·.·.-.-.-.-:.-.-.-.-::.·.· ....-:.., 

TP-45 t 6-7 1 x
 
TP-46 I 6.5-9 I x
 
TP-47 I 3.5-7 .5 I x
 

I x
 
TP-52 7-10 x
 
TP-51 3-9.5 x 

x x 
n • XTP-53 7-10 v 

TP-57 I 5.5-8.5 I x 

~:·~.··:·.~·:...-~li~t·· ~:..:·......I..:..~:·:·:·~..~..~·:·:·:·:.:.:.:...: :.~..~:.:. ::.:.:.:.:..:::::.:......... .. ;.:::::::.::::
:::::::::....:.:::::::: .... ::: :::::..:::::::.... ::::::::::::
::::::::::::::::::::::::. :: :: :."""".::::::::::::::::::::::::::'.. ::'::::::::::::::::::::::::::::::::::'"'.
 
TP-61 4-6 x 
TP-62 I 3-9 I x 

n , X xTP-63 3-12I v 

f · · · ·..· ·-j- · • · ·+ · · · · 1 

TP-67 I 4-7.5 I x 
TP-68 I 2.5-10 I x 

f..· · · · · ·-J-- --t- ..

·.·.·.·::.-.·.-.-:J:~~·t§:::..:: ···:..·t:..::·:..::]·;~~l::::·~ :l·:::::..:·::::..:::..:::..:):::::::::::..: ::::..::::·1· ·· ····..···.. ·· ···········..··..·.. ·· j · ·
 ·[· ·· 1 

TP-71 6-8 x 
TP-72 I 3-9 I x x
 
TP-73 I 4-9 I x
 x 

·.. · · · · · · · · ··fti~ ..········.. ··~· ..·······2~~:-5 · .. ··· ..···1 :: :............ ..; t..··· · : · · l·· · : :........... .. >[ : :
 \ 

11Total 75 4 6 
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Table 2-4 
EA Engineering, Science, and Technology, Inc. 20 May 1999 

Subsurface Soil Characterization for the Proposed Bioswale 
October 1998 - December 1998 

Sampling & Analyses Log 

1d 7 i x I x ..__.__ '._.~_ _ . 
2s 0-2 ! x
 
2d
 10 x x 
3s 0-2 j x············3d···· ··· ··· ·· ·· · · · ·9·: 5······ · · ·· ··r ·· · · · · · · · · · · · · · ~· ······· · ······ - .. 

4s 0-4 x
 
4d 7 x
 
5s 0-2 : x
 x- - - ..--..--- !--.....:.-=---- ,I- - --- - - - - - - -+-- - - .- - --- +-- - ...:.:....- - I 

...........?.9. ...1..? ~ .. 
6s 0-2 : x 
6d 7 x -.t------ - - --------+-------- - -+-----f 
7s 0-2 x x x x 
7d 7 x x 

............~~ 9.=.? , ~
 1... _ . 
8d 10 i x 
9s 0-2 ' x 
9d 9 ' x x
 
10s 0-2 i x
 

........J..9. .~ ~.:.? ~
 .. 
11s 0-2 i x x 
11d 8 x······ 1·2~ · ·· ··· ·..······..O~2· · · i······· ·····x· ···..·.. ···  . 

12d 8 j x 
......····Ha.......... .. 9.l..· +· ···· ~..· · · ·-..· ;( · · ·..·..· ·1.- . 

......·.. H·~ ..·..· 9.~? · t ·..~· · ~ + .1... 

15s 0-2 i x---- -- - -- -;--- _..- - - - _._ --- ----- - -+-- - -_._----- +--_._- 
15d 11 i x x 
16s 0-2 x I 

.........J.§.9 ~ L ~ . 
17s 0-2 ! x 
17d 8 j x x 

Total 34 7 3 5 
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Table 3-4 
EA Engineering, Science, and Technology, Inc . 20 May 1999 

Subsurface Soil Confirmatory Analytical Results for the aU-II Area
 

SVOC by EPA Method 8270C
 

October 1998 - December 1998
 

Concentration, 1J9/Kg 

: · .Jr;{ . Con·sfltUent; ~;'; ;~: :· : 

<390 <450 <500Phenol <370 <380 <390 
bis(2-Chloroethyl)ether <390 <450 <500 <370 <380 <390 
2-Chlorophenol <390 <450 <500 <370 <380 <390 
1,3-Dichlorobenzene <390 <450 <500 <370 <380 <390 
1-4,Dichlorobenzene <390 <450 <500 <370 <380 <390 
1,2-Dichlorobenzene <390 <450 <500 <370 <380 <390 
2-Methyfphenol <390 <450 <500 <370 <380 <390 
2,2'-oxybis( 1-Chloropropane) <390 <450 <500 <370 <380 <390 
4-Methylphenol <390 <450 <500 <370 <380 <390 
N-Nitrosodi-n-propyJamine <390 <450 <500 <370 <380 <390 
Hexachloroethane <390 <450 <500 <370 <380 <390 
Nitrobenzene <390 <450 <500 <370 <380 <390 
Isophorone <390 <450 <500 <370 <390 
2-Nitrophenol 

<380 
<390 <450 <500 <370 <380 <390 

2,4-Dimethylphenol <390 <450 <500 <370 <380 <390 
bis(2-Chloroethoxy)methane <450 <500<390 <370 <380 <390 
2,4-Dichlorophenol <500<390 <450 <370 <380 <390 
1,2,4-Trichlorobenzene <390 <450 <500 <370 <380 <390 
Naphthalene <390 <450 <500 <370 <380 <390 
4-Chloroaniline <390 
Hexachlorobutadiene 

<390 <450 <500 <370 <380 
<500 <370 <390 

14-Chloro-3-methylphenol 
<390 <450 <380 

<390 
2-Methylnaphthalene 

<450 <500 <370 <380<390 
<450 <500 <370 <380 <390 

IHexachlorocyc!opentadiene 
<390 

<450 <500 <370 <380 <390 
12,4,6-Trichlorophenol 

<390 
<380 <390 

2,4,5-Trichlorophenol 
<390 <450 <500 <370 

<2000 
,2-Chloronaphthalene 

<2300 <2500 <1800 <1900<1900 
<380 <390 

/2-Nitroaniline 
<390 <450 <500 <370 

<2000 
Dimethylphthalate 

<2300 <2500 <1800 <1900<1900 
<390 

2,6-Dinitrotoluene 
<370 <380<450 <500<390 

<390 
IAcenaphthylene 

<370 <380<390 <450 <500 
<390 

'3-Nitroaniline 
<500<390 <450 <370 <380 

<2000 
Acenaphthene 

<2300 <2500 <1800 <1900<1900 
<390 

12,4-Dinitrophenol 
<390 <450 <500 <370 <380 

<2000 
14-Nitrophenol 

<2300 <2500 <1800 <1900<1900 
<2000 

Dibenzofuran 
<2300 <2500 <1800 <1900<1900 

<390 
,2,4-Dinitrotoluene 

<450 <500 <370 <380<390 
<390 

IDiethylphthalate <390 <450 <500 <370 <380 <390 
<370<450 <500 <380<390 
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EA Engineering, Science , and Technology, Inc. 

Subsurface 5011 Confirmatory Analytical Results for the OU-II Area
 

SVOC by EPA Method 8270C
 

October 1998 - December 1998
 

Concentration, 1J9/Kg 

;:rf.'.ilfiil;p!t35r:@g·. tOd~ij'iti enfliiI1~If~rjftN F:;;;' ;~:F'·:;;}f0i1Wm1~i@W~ rli ;@ Te¥32i\tlli :.;;n:trliTRgj$;;;0:%Jt;%)i' meJ~4;~jd'~ 
4-Chlorophenyl phenylether <390 <450 <500 

Fluorene <390 <450 <500 

4-Nitroaniline <1900 <2300 <2500 

4,6-Dinitro-2-methylphenol <1900 <2300 <2500 

N-Nitrosodiphenylamine <390 <450 <500 

4-Bromophenyl phenyl ether <390 <450 <500 

Hexachlorobenzene <390 <450 <500 

Pentachlorophenol <1900 <2300 <2500 
Phenanthrene 790 <450 730 

Anthracene 200 J <450 160 J 

Carbazole <390 <450 <500 

Di-n-butyl phthalate <390 <450 <500 

Fluroanthene 1200 140 J 1100 

Pyrene 1900 130 J 1200 

Butylbenzylphthalate <390 <450 <500 

3,3'-Dichlorobenzidine <390 <450 <500 

Benzo(a)anthracene 860 <450 560 

Bis(2-Ethylhexyl)phthalate 150 J 4500 2600 

Chrysene 1100 120 J 630 

Di-n-cetyl phthalate <390 <450 <500 

Benzo(b )f1uorathene 880 <450 530 

,Benzo(k)f1uoranthene 680 <450 470 J 

I Benzo(a)pyrene 920 <450 510 

Indeno(1,2,3-cd)pyrene 420 <450 260 J 

Dibenz(a,h)anthracene 180 J <450 160 J 

Benzo(g,h,i)perylene 410 <450 250 J 

I TENTATIVELY IDENTIFIED COMPOUNDS 

12-Cyclohexen-1-one 

Unknown, Total 2490 J 400 BJ 570 BJ 

C15H12 Isomer 210 J 

IC17H12 Isomer 1770 J 

C18H12 Isomer 240 J 

C19H14 Isomer 320 J 

IC20H 12 Isomer 840 J 

I 
Total TICs 5,870 J 400 BJ 570 BJ 

I Tota l PAHs (including TICs) 15,410 J 790 BJ 7,130 BJ 

<370 

<370 

<1800 

<1800 

<370 

<370 

<370 

<1800 

<370 

<370 

<370 

<370 

100 J 

85 J 

<370 

<370 

<370 

2000 

<370 

<370 

<370 

<370 

<370 

<370 

<370 

<370 

240 BJ 

240 BJ 

425 BJ 

<380 

<380
 

<1900
 

<1900
 

<380
 

<380
 

<380
 

<1900 

150 J 

<380 

<380 

<380 

140 J 

160 J 

<380 

<380 

<380 

92 J 

97 J 

<380 

<380 

<380 

<380 

<380 

<380 

<380 

180 .IN 

470 BJ 

650 BJN 

1,017 BJN 

Version: Final 

Table 3-4 

20 May 1999 

1i!i :~}~~Ei~tff~~I~i{ 
<390 

<390 

<2000 

<2000 

<390 

<390 

<390 

<2000 

88 J 

<390 

<390 

<390 

320 J 

270 J 

<390 

<390 

180 J 

2800 

220 J 

<390 

260 J 

180 J 

200 J 

220 J 

<390 

230 J 

220 BJ 

220 BJ 

2,388 BJ 

: ;~~l••I_llif.~'~3_
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Table 3-4 
EA Engineering, Science, and Technology, Inc. 20 May 1999 

Subsurface Soil Confirmatory Analytical Results for the OU-II Area
 
SVOC by EPA Method 8270C
 

October 1998 - December 1998
 

Concentration, 1J9/Kg
 

BFtf!Id;PUP [i;;I! iII~ 
<450<390 <410Phenol <410 <410 <780 
<450<390 <410 <410 <410bis(2-Chloroethyl)ether <780 
<450<390 <410 <410 <4102-Chlorophenol <780 

<390 <450 <410 <410 <4101,3-Dichlorobenzene <780 
<450<390 <410 <410 <410 <7801-4,Dichlorobenzene 
<450<390 <410 <410 <780<4101,2-Dichlorobenzene 

<390 <450 <410 <410 <410 <7802-Methylphenol 
<450<390 <410 <410 <410 <7802,2'-oxybis(1-Chloropropane) 
<450 <410<390 <410 <410 <7804-Methylphenol 
<450 <410 <410 <780<410<390N-Nitrosodi-n-propylamine 
<450<390 <410 <410 <780Hexachloroethane <410 
<450<390 <410 <410 <410 <780Nitrobenzene 

<390 <450 <410 <780Isophorone <410 <410 
<390 <450 <410 <410 <7802-Nitrophenol <410 
<390 <450 <410 <410 <410 <7802,4-Dimethylphenol 

<450 <780<390 <410 <410 <410bis(2-Chloroethoxy)methane 
<450<390 <410 <410 <780<4102,4-Dichlorophenol 
<450<390 <410 <410 <780<4101,2,4-Trichlorobenzene 

<390 <780430 J 550 <410 <410Naphthalene 
<450 <410 <780<390 <410 <4104-Chloroaniline 
<450 <410 <780<390 <410 <410Hexachlorobutadiene 
<450 <780<390 <410 <410 <4104-Chloro-3-methylphenol 

<780<390 230 J <410 <4102-Methylnaphthalene 86 J 
<780<450 <410 <410 <410<390Hexachlorocyclopentadiene 

<450 <780<390 <410 <410 <4102,4,6-Trichlorophenol 
<2300 <2000 <3900<1900 <2100 <20002,4,5-Trichlorophenol 

<780<450 <410 <410<390 <4102-Chloronaphthalene 
<3900<1900 <2300 <2100 <2000 <20002-Nitroaniline 
<780<450 <410 <410<390 <410Dimethylphthalate 
<780<450 <410 <410 <410<3902,6-Dinitrotoluene 
<780<450<390 <410 <410 <410Acenaphthylene 

<3900<2300 <2100 <2000 <2000<19003-Nitroaniline 
<780<450 <410 <410 <410<390Acenaphthene 

<3900<2300 <2100 <2000 <2000<19002,4-Dinitrophenol 
<3900<2300 <2000 <2000<1900 <21004-Nitrophenol 
<780<410 <410 <410<390 93 JDibenzofuran 
<780<450 <410 <410<410<3902,4-Dinitrotoluene 
<780<410<450 <410 <410<390Diethylphthalate 
<780<410 <410<450 <410<3904-Chlorophenyl phenylether 
<780<450 <410 <410<410<390Fluorene 

<3900<2000<2100 <2000<2300<19004-Nitroaniline 
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Table 3-4 
EA Engineering, Science, and Technology, Inc. 20 May 1999 

SUbsurface Soli Confirmatory Analytical Results for the OU-II Area
 
SVOC by EPA Method 8270C
 

October 1998 - December 1998
 

Concentration, 1J9fKg
 

4,6-D initro-2-methyl henol 

N-Nitrosodiphenylamine 

4-Bromophenyl phenyl ether 

Hexachlorobenzene 

Pentachlorophenol 

Phenanthrene 

Anthracene 

Carbazole 

Di-n-butyl hthaJate 

Fluroanthene 

Pyrene 

Butylben Iphthalate 

3,3'-Dichlorobenzidine 

Benzo(a)anthracene 

Bis(2-Ethylhexyl)phthalate 

Chrysene 

Di-n-octyl phthalate 

Benzo (b)f1uorathene 

Benzo(k)f1uoranthene 

Benzo(a)p rene 

Indeno(1 ,2,3-cd)pyrene 

Dibenz(a,h)anthracene 

Benzo(g,h, i)pe lene 

TENTATIVELY IDENTIFIED COMPOUNDS 

2-Pentanone, 4-hydroxyJ-4-methyl 

2-Cyclohexen-1-ol 

2-Cyclohexen-1-one 

Cyclotetrasiloxane, octameth 

Dimethylnaphthalene isomer 

C15H12 PAH isomer 

C16H14 isomer 

Unknown, Total 

<1900 

<390 

<390 

<390 

<1900 

95 J 

<390 

<390 

<390 

97 J 

<390 

<390 

<390 

<390 

80 JB 

98 J 

<390 

88 J 

<390 

<390 

<390 

<390 

<390 

390 J 

390 J 

<2300 

<450 

<450 

<450 

<2300 

700 

<450 

<450 

<450 

320 J 

240 J 

<450 

<450 

120 J 

100 JB 

350 J 

<450 

170 J 

150 J 

100 J 

<450 

<450 

<450 

240 AJN 

330 IN 

400 IN 

260 IN 

200 J 

1200 J 

210 J 

3030 J 

5,870 AJN 

7,783 

1070 J 

1,950 AJN 

6,266 

220 J 

220 J 

220 

2390 J 

2,390 J 

2,390 

o OJ 

200 
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Table 3-5 
EA Engineering , Science, and Technology, Inc. 20 May 1999 

Subsurface Soil Confirmatory Analytical Results for the QU-II Area
 
PCB by EPA Method 8080
 

October 1998 - December 1998
 
Concentration, IJg/Kg
 

i!WkTR~3·~t,?i irj!\l;B;SZim1i. I ; Dl1:rR;m31\~t. 

<45 I <62 I <41 
<89 I <120 I <82 
<45 I <62 I <41 
<45 I <62 I <41 
<45 I <62 I <41 
<45 I <62 I <41 

I' -- .--- I _. ! - • ! • - ! <62 I <41 
',: . _ : .',-,;._ -" ...:...~ ,", :':'1 L, :::';" L " -;';" ..::..;.: '... .. ;;:.... .. . r"""IO. ....;.,I..,....:. ...::: '.I. ~:.:.:: :. ·· ···· · : t · : ,· : ~ -· _~ .i. ..c<. .....,o,:o , " __,,.,,_.->~_, ~ , u'~=u ·"~·· ' 
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Table 3-6 
EA Engineering, Science , and Technology, Inc. 20 May 1999 

Subsurface Soil Confirmatory Analytical Results for the OU-II Area
 
TAL Metals
 

October 1998 - December 1998
 

Concentration in mgfkg
 

i Elemehts lk MrnJ"p:..4 i~;/ ··.·;t pH4Wj {ttrPf25@i; •.. FieHi;OUp r !hLTp:aioof tjt·:tP\@3·.·.···.. ii,:rp;S2·b.··
Aluminum 4160 4110 3660 4020 10700 5210 5850 
Antimony 1.0 B 2.6 1.3 B 1.9 1.0 B 0 .65 B 1.2 B 
Arsenic 3.3 7.5 2.8 B 2.4 B 2.4 4.9 2.7 B 
Barium 67.6 115 88.9 67.2 72.3 52.8 49.1 B 
Beryllium 0.26 B 0.32 B 0.11 B 0.23 B 0.50 B 0.37 B 0.30 B 
Cadmium <0.08 <0.11 <0.10 <0.09 <0.07 0 .18 B <0.11 
Calcium 97000 224000 337000 159000 10200 8990 322000 
Chromium 10.1 5.4 3.7 6.4 16.3 9.2 7.5 
Cobalt 5.9 B 5.2 B 2.4 B 3.9 B 5.6 B 9.2 B 3.8 B 
Copper 13.3 81.2 8.1 B 15.4 20 23.5 8.7 B 
Iron 8630 7420 8160 4350 15100 9020 4190 
Lead 130 103 16 29.9 99 61.7 4.4 
Magnesium 1400 3130 7970 1820 1940 947 B 5380 
Manganese 209 73.8 467 67.6 237 139 92.7 
Mercury <0.06 0.2 <0.09 <0.08 0.16 0 .05 B <0.08 
Nickel 8.7 B 8.1 B 4.7 B 6.6 B 11.1 16.7 5.6 B 
Potassium 835 B 376 B 316 B 378 B 642 B 276 B 720 B 
Selenium 1.2 B 2.2 1.7 1.7 1.1 B 2.5 1.4 B 
Silver <0.19 <0.25 <0.24 <0.21 <0.17 0.22 B <0.25 
Sodium 894 B 2580 1300 B 1120 B 297 B 510 B 2510 
Thallium <0.27 <0.37 <0.33 <0.30 <0.24 <0.24 <0.36 
Vanadium 18.6 18.5 8.2 B 13.8 B 24 14.7 15.7 B 
Zinc 59.4 52.3 13.1 29.2 112 72.7 9.6 

1I~~ 
Harbor Associates and Former Amer Properties aU-II RifFS Summary Report 
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Tab le 3- 11 

EA En gineeri ng , Sc ience, and Technology, Inc , 20 May 1999 

Subsurface Soli Characterlzatlon for the Proposed Bloswale 
Conflrmalory Anaiy1lcal Results
 

SVOC by EPA Method 8270
 

December 1998
 

Con centratlon, ~g/Kg 

'Ca n&Utuet"t :;~ ~; ~~:~· :~ ~t: ; ;zr+~;~ :,~:i ~~1) ik·!~: ki! ~( 

Phen ol 

bisl2-Chloroethvl lelher 

2-Ch lorophenol 

1 3-Dichlorobenlene 

1·4 Dichlorobenzene 
1 2-Dich lorobenlene 

2-Methvlphenol 

22'-oxy bIS(1-Ch loro propane) 

4--Methvlonenol 

n-N ttr osod ~n-propvlamin e 

Hexachloroethane 

Ntlrobenzene 

Isophorone 

2-N ~rop he no l 

2 4--Dimethvloh enol 

bisl 2-Ch loroel/loxy)me tha ne 

2 4--Dichlorooh enol 

t 2 4-- Tnc hlorcb enzen e 

Nap hthal ene 

4-C hlo ro30l1lne 

Hexachlorobutadiene 

4--Chloro-3- methvlo henol 

2-Methvlnaphtha lene 

Hexachlorocvclooe ntad iene 

2 4 6-Toc hloro phenot 

2 4 :>-Trichl oro Ohenol 

z-cntcrcnaorunatene 

2·N ltroanihne 
Dimethvlohthalate 

2 6-Dlmtrotoluene 

Acenapntnvlene 

3-Nitroanillne 

Aeenaoht hene 

2 4--Dinnroohen ol 

4--N~rooh enol 

Dibenzofuran 

2 4-Dlnltrotoluene 
Dieth vlohthalale 

4--Chloroo henvl on envtetner 

Fluorene 
4-Nltroanillne 
4 6-Dinnro- 2·methvlo heno l 

N·NltrOS Od;ohenvramine 

~~: .., ;: :'Y: '~ , ::,: 

M:i aso,'llf N ii, :' 
<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 

<1800 

<360 

< 1800 

<360 

<360 

<360 

< 1800 

<360 

< 1800 

< 1800 

<360 

<360 

<360 

<360 

<360 

<1800 

< 1800 

<360 

,:"'. 

SS;7&') , 
<360 

<300 

<360 

<360 

<360 

<360 

<360 

<360 

<360 

<360 

<360 

<360 

<360 

<360 

<360 

<360 

<360 

<360 

530 

<360 

<360 

<360 

230 J 
<360 

<360 

< 1800 

<360 

<1800 

<360 

<360 

140 J 

<1800 

510 

<1800 

<1800 

370 

<360 

<360 

<360 

520 

< 1800 

<1800 

<360 

;j;iiOlitouo< 
<360 

<360 

<360 

<360 

<360 

<360 

<360 

<360 

<360 

<360 

<360 

<300 

<360 

<360 

<360 

<360 

<360 

<360 

1 \0 
<360 

<360 

<360 

<360 

<360 

<360 

< 1800 

<360 

< 1800 

<360 

<360 

77 

< 1800 

370 

< 1800 

< 1800 

520 

<360 

<360 

<360 

920 

<1800 

< 1800 

<360 

J 

J 

"", as:7,f!i#i; 
<780 

<780 

<780 

<780 

<780 

<780 

<780 

<780 

<780 

<780 

<780 

<780 

<780 

<780 

<780 

<780 

<780 

<780 

<780 

<780 

<780 

<780 

550 JD 

<780 

<780 

<3900 

<780 

<3900 

<780 

<780 

<780 

<3900 

2 200 D 

<3900 

<3900 

1600 0 
<780 

<780 

<780 

2700 0 
<3900 

<3900 

<780 

; .~:t BS~d J

<390 

<390 

<390 

<390 

<390 

<390 

<390 

<390 

<390 

<390 

<390 

<390 

<390 

<390 

<390 

<390 

<390 

<390 

<390 

<390 

<390 

<390 

<390 

<390 

<390 

< 1900 

<390 

< 1900 

<390 

<390 

<390 

< 1900 

<390 

<1900 

<1900 

<390 

<390 

<390 

<390 

<390 

< 1900 

< 1900 

<390 

,~ ~;~ hSS;;i3& iW .nBSi1';G/)': 'LLasHsd'} '·::
<400 <36 0 <370 

<400 <360 <370 

<400 <360 <370 

<400 <360 <370 

<400 <360 <370 

<4 00 <360 <370 

<400 <360 <370 

<4 00 <360 <370 

<400 <360 <370 

<400 <360 <370 

<4 00 <360 <370 

< 400 <360 <370 

<400 <360 <370 

<4 00 <360 <370 

<400 <360 <370 

<400 <360 <370 

<400 <360 <370 

< 400 <360 <370 

<400 <360 210 J 
<400 <360 <370 

< 400 <360 <370 

< 400 <360 <370 

<400 <360 <370 

<400 <360 <370 

< 400 <360 <370 

< 2000 < 1800 < 1900 

<400 <360 <370 

< 2000 < 1800 <1900 

<400 <360 <370 

< 400 <360 <37 0 

<40 0 <360 <370 

<2000 < 1800 < 1900 

410 <360 330 J 
< 2000 < 1800 <1900 

< 2000 < 1800 <1900 

270 J <360 220 J 
<400 <360 <370 

<40 0 <360 <370 

<400 <360 <370 

680 <360 <370 

<2000 < 1800 < 1900 

<2Doo < 1800 <1900 

<400 <360 <370 
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Table ~ 1 1 

EA Eng ineering , SCience, and Techno logy, Inc. 20 May 1999 

Subsurface 5011Characterization lor the Proposed Bloswale 

Confirmatory Analytical Results 

SVOC by EPA Method 8270 

December 1998 

Concentration, ~glKg 

c~ii~iiUii'iitr ;;i7;;U8 ;;155;:' GL< ;~;;~· ·1 ;7W:.Bg;;'lli;;I ; ;•• ••···SS;U ···.•••· I .··Fj~d··Dilp%ef· iI;BSNai'} ••··r•••• 8S4J ;··; 1 · ? i\S,;1"3d:.t§ITTBSH~EGE8TBS45lf F 

4-Bromophenvl ohenvtetner I <360 I <360 I <360 I <780 I <390 I <400 I <360 I <370 

Hexactucrcoenzene I <360 I <360 I <360 I <780 I <390 I <400 I <360 I <370 

Pentachlo rophen ol I <1800 I <1800 I <1800 I <3900 I <1900 I <2000 I <1800 I <1900 

Phenanthrene I 540 I 1300 I 3000 I 8500 D I 120 J I 3000 I 200 JI 1400 

Anthracene I 87 J I 290 J I 460 I 870 D I <390 I 400 J I 420 I 200 J 

Carbazole I <360 I 190 J I 230 J I 530 JD I <390 I <400 I 160 JI 160 J 

Di-n-bulVl phthalale I <360 I <360 I <360 I <780 I <390 I <400 I <360 I <370 

Fluroanthene I 860 I 2700 I 3300 I 6900 D I <390 I 4200 I 320 JI 940 

Pvrene I 670 I 2700 I 2200 I 4300 D I 100 J I 3500 I 250 JI 530 

BulVlbenzvlphthalate I <360 I <360 I <360 I <780 I <390 I <400 I <360 I <370 

3.3'-Dichlorobenzidine I <360 I <360 I <360 I <780 I <390 I <400 I <360 I <370 

Benzo(a)anthracene I 380 I 1300 I 900 I 1400 D I <390 I 1300 I 170 JI 170 J 

Bisl2·EthvlheXVl)phthalate I <360 I <360 I <360 I <780 I <390 I <400 I <360 I <370 

cn rvsene I 460 I 1500 I 1000 I 1100 D I <390 I 1300 I 220 JI 160 J 

D~n-oclVl phthalate I <360 I <360 I <360 I <780 I <390 I <400 I <360 I <370 

Benzo(b )liuorathene I 400 I 1700 I 630 I 680 JD I <390 I 950 I 170 JI 94 J 

Benzo(k )t1uoranlhene I 370 I 1300 I 630 I 570 JD I <390 I 980 I 150 JI <370 

Benzo(a)pvrene I 400 I 1200 I 470 I 570 JD I <390 I 750 I 140 JI <370
 

Indeno(l ,2,3<d)pvrene I 240 J I 640 I 280 J I 260 JD
 I <390 I 330 J I 91 JI <370
 

Dibenz(a,h)anthracene I <360 I 270 J
 I 130 J I <780 I <390 I 150 J I <360 I <370
 

BenZo(O.h.lloervlene I 220 J I 580
 I 250 J I 180 JD I <390 I 300 J I 93 JI <370
 

TENTATIVELY IDENnFIED COMPOUNDS
 

Oibenzotnjophene
 210 IN 620 IN 180 IN
 

C20HI 2PAH
 270 J 990 J 780 J 350 J 790 J 

170 IN2-Cvclotlexen-1-one 160 ~ 

Unknown. Total 690 J 800 J 820 J 1310 J 170 350 J I 2840 JI 710 J 
4H-Cvclooentaldenphenanth,ene 310 IN 620 IN 1500 IN 690 I N 190 ~ 

9.1I>-Anthr.lcenedione 210 IN 

ICvciooe-ntaCdeflphenanthrenon 220 IN 

Benzolblnaphthol2,~d~uran 210 IN 190 IN
 

C I 7H12 PAH
 2360 J 1390 J 1170 J 1760 J
 
7H-Ben Z/de Ianthracen-7 -ene
 290 IN
 

C16Hl0S
 300 J 210 J 190 J
 

C18H12PAH
 570 J 260 J
 
l-Methvlnaphtha lene
 140 IN 270 IN
 

C15H12 PAH
 560 J 1260 J 480 J 
2-Phenylnaphthalene 520 IN 250 IN 

Total TICs 
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Table 3-12 
EA Engineering, Science, and Technology, Inc. 20 May 1999 

Subsurface Soil Characterization for the Proposed Bioswale
 
Confirmatory Analytical Results
 

PCB by EPA Method 8080
 
December 1998
 

Concentration, IJg/Kg
 

Harbor Associates and Amer Properties aU-II RifFS Summary Report 
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Table 3-13 
EA Engineering, Science, and Technology, Inc. 20 May 1999 

Subsurface Soil Characterization for the Proposed Bioswale 
Confirmatory Analytical Results 

TAL Metals 
December 1998 

Concentration in mgfkg 

;~EJ emeri ts E¥U tf~3( BS;;1'dt0i 'ttlBS:2di'ffW· ! "!W B S~$s \ifJ·t; lMi B S/Ts~ , a;/ t FI~ l d. · •• pija··, ;jljf,;rgasil ,1sY;41M 
Aluminum 8070 7470 5640 4380 6200 4200 
Antimony 0.25 B 0.93 B <0.21 0.27 B 0.20 B <0.20 
Arsenic 3.9 8.2 1.9 B 2.1 2.2 1.3 B 
Barium 72.1 75.2 42.4 40.9 44.8 36.3 B 
Beryllium 0.47 B 0.58 B 0.43 B 0.38 B 0.34 B 0.26 B 
Cadmium <0.22 <0.28 <0.21 <0.20 <0.20 <0.20 
Calcium 2800 8710 505 471 681 175 B 
Chromium 14 23.2 11.8 12.2 20.9 13.1 
Cobalt 6.8 B 8.4 B 4.2 B 3.9 B 3.4 B 2.9 B 
Copper 18.1 30.7 22.4 51.3 44.4 36.9 
Iron 11600 13600 8720 8370 8750 6100 
Lead 84.5 111 60.1 126 93.4 61.8 
MaQnesium 774 2580 540 444 421 336 
Manganese 162 107 180 123 96 73.2 
Mercury 0.53 0.26 0.26 <0.05 1.3 2.6 
Nickel 12 17.2 7.5 B 6.3 B 6.7 B 3.9 B 
Potassium 257 1110 268 243 210 193 B 
Selenium 0.78 B 1.7 <0.63 <0.60 <0.59 <0.59 
Silver <0.22 <0.28 <0.21 <0.20 <0.20 <0.20 
Sodium 172 B 250 B 92.9 B 82.5 B 87.9 B 89.6 B 
Thallium <0.23 0.33 B <0.20 0.23 B <0.21 <0.21 
Vanadium 15.6 24.2 13.2 13.9 11.8 8.6 B 
Zinc 89.2 81.7 28.6 18.4 37.4 74.7 

~]~~t1~~~~~e~,1~iX;i~~~!~g~~w8~i~i~ 6~f~g;~~~i~~m'~i~~'~~~~~(I~~)lll'f~I~!~ltt!il.\tf '::;~~~l i: l~~ 
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Table 3-16 

EA Engineenng, Science, and Technology. Inc. 20 May 1999 

Ground-Water Characterization 
EA Laboratory Analytical Results 

SVOC by EPA Method 8270C 
January 1999 

Concentration, ~g/L 

-a-rnet 11 ABJN 

6 BJ 

10 ABJN 

4 BJ 

5ABJN 

10 J 
6 J 

5 ABJN 
9 BJ 

5ABJN 
11 BJ 
12 J 

7 ABJN 
34 BJ 
9 J 

5 IN 

Harbor Associates and Former Amer Properties aU·1IRUFSSummary Report 



Project NO.1 3484.01 
Version: Final 

Table 3·16 
EA Engineering, Science, and Technology, Inc. 20 May 1999 

Ground-Water Characterizallon
 
EA Laboratory Analytical Results
 

SVOC by EPA Method 8270C
 
January 1999
 

<10 I <10 
<10 <10 
<10 I <10 
<10 I <10 
<10 I <10 
<10 I <10 

<101 <10 I <10 I <10 I <10 

<10 <10 <101 <10 I <10 I <10 I <10 
<10 <10 <101 <10 I <10 I <10 I <10 
<10 <10 <101 <10 I <10 I <10 I <10 

<50 I <50 I <501 <50 I <50 I <50 I <50 
<10 I <10 I <tal <10 I <10 I <10 I <10 

liRWWliF;soi( ¥% IF\~ln ~50**f l?" yw@<®P#n W?$Q UiM01!hiWiWk5i)NI%mJi#t#M[5PglHif1WiWW~'iWMl 
<10 I <10 I <101 <10 I <10 I <10 I <10 

<10 <10 <101 <10 I <10 I <10 I <10 
<50 <50 <501 <50 I <50 I <50 I <50 
<10 14 <101 <10 <10 I <10 I 10 

<50 <50<50 <50 <50 
<10 <10 <10 I <10 

It;tlU1DfM;;;;;10WMidfX'W tM@;W~tQV%#W lttM m@ja¥¥@tlWMWN~1(t;;iMf : 
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Table 3-17 
EA Engineering, Science, and Technology, Inc. 20 May 1999 

Grou nd-Water Characterization 
EA Laboratory Analytical Results 

TAL Metals 
January 1999 

Concentration, IJg/L 

2.1 
16.1 4.9 

2.3 
188 

r;; ;j a.!), j ~j!!i!M IMfm 24!6;Wit;'i · I'~i;; ;;¥) ~j9~f%I&; 
4 

1.6 
104 

7.8 I <5.0 I <5.0 I 12.5 I 8.3 I 7.4 I 5.3 

<1.0 I <1.0 I <1.0 I <1.0 I <1.0 I <1.0 I <1.0 

<3.0 I <3.0 I <3.0 I <3.0 I <3.0 I <3.0 
<7.0 I <7.0 I <7.0 I <7.0 I 9.5 I <7.0 

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 
<5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 

11200 2880 2110 7600 11200 10400 5740 
4.7 5.1 2.7 5.6 3.4 4.3 2.7 

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 
46300 63700 11400 15800 10900 10500 18400 
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 
<3.0 <3.0 <3.0 <3.0 6.8 <3.0 <3.0 

;Wt?07J&iillE; <12.0 

25900 I 14400 I 7060 I 17400 I 19700 I 19200 I 29800 

<0.60 I <0.60 I <0.60 I <0.60 I <0.60 I <0.60 
<0.20 I <0.20 I <0.20 I <0.20 I <0.20 I <0.20 

68600 I 13400 I 66900 I 157000 I 160000 I 157000 

!0fu: :4~2 &J Ll mf01~2'l'%:@f;l f%lli1 9$litltjmtgi~fi~IIl?}jli@JMiP7fiff.filllj ~~f,miK$Ss.miEt%~ [1'lt1$&2011&% 

1\12~O:Q WIJ H~$7QQf; l!f*~;i1 1 6QON@T:;jg1 ~ 8'Q:~I:l~.ffi~;~.20w.f~i1~1r.1j&222(jjitl1f.ffl*j m~Qo'1i;¥i 
Coooer 

Silver 

Iron 

Nickel 

Calcium 

Mercu 

Thall ium 
Sodium 

Lead 

Barium 

Cobalt 

Arsenic 

Vanadium 

Selenium 

Bervllium 
Cadmium 

Antimon 

Potassium 

Chromium 

Manaanese 
Maanesium 
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Project No. 13484.01 
Version: Final 

Table 3-14 
EA Engineering, Science, and Technology, Inc. 20 May 1999 

Subsurface Soil Characterization for the Proposed Bioswale 
Shallow Soil Classification 
Material to be Excavated 

;kiTt dClitIQri;iii;i} Sann)le~lev~diQriC ';P;A.fs¢riic%:; \W@;:;PAHi>·t i:·' ;;;;;t;j} PCS\;;W:iii ;;SI"$slfiC'aliQ" Yi·' 

8S-1s 0-2 A A 8 A 8 
8S-2s 0-2 A A C A C 
8S-3s 0-2 A A C A C 
8S-4s 0-4 A A 8 A 8 
8S-5s 0-2 A A 8 A 8 
8S-6s 0-2 A A C A C 
8S-7s 0-2 A A 8 A 8 
8S-8s 0-2 A A 8 A 8 
8S-9s 0-2 A A 8 A 8 
8S-10s 0-2 A A 8 A 8 
8S-11s 0-2 A A 8 A 8 
8S-12s 0-2 A A 8 A 8 
8S-13s 0-2 A A C A C 
8S-14s 0-2 A A 8 A 8 
8S-15s 0-2 A A 8 A 8 
8S·16s 0-2 A A C A C 
8S-17s 0-2 A A 8 A 8 

Soil Reuse Classification Criteria 
Ik 

Analvte %7~7%~{ n . ...,. 

Lead <400 400 to 1 500 1 500 to 5000 >5000 
Arsenic <60 60 to 100 100 to 500 >500 
PAH <1.0 1.0t025 25 to 300 >300 
PC8 <0.5 0.5 to 3.0 3.0 to 8.0 >8.0 
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Project No. 13484.01 
Version: Final 

Table 3-14 
EA Engineering, Science, and Technology, Inc. 20 May 1999 

Subsurface Soli Characterization for the Proposed Bioswale 
Deep Soil Classification 

Material to Remain In Place 

; M&ii ~t16h;m:fT ·$amPteEf(;vafk)fl{ iHEm !2ea'd W1W· %i£ " ~r$enI 6 i'(, : ;· l ~Ja$$lffi#itl(jii 

BS-1d 7.0 A A B A B 
BS-2d 10.0 A A B A B 
BS-3d 9.5 A A B A B 
BS-4d 7.0 A A B A B 
BS-5d 12.0 A A A A A 
BS-6d 7.0 A A A A A 
BS-7d 7.0 A A C A C 
BS-8d 10.0 A A B A B 
BS-9d 9.0 A A A A A 

BS-1Od 9.5 A A B A B 
BS-11d 8.0 A A C A C 
BS-12d 8.0 A A A A A 
BS-13d 9.0 A A B A B 
BS-14d 8.0 A A B A B 
BS-15d 11.0 A A B A B 
BS-16d 8.0 A A B A B 
BS-17d 8.0 A A A A A 

Soli Reuse Classification Criteria 

MaIVteM1PSWiliW· :· ~3 F ••• </ 

Lead <400 400 to 1,500 1,500 to 5,000 >5,000 
Arsenic < 60 60 to 100 100 to 500 >500 
PAH <1.0 1.0 to 25 25 to 300 >300 
PCB <0.5 0.5 to 3.0 3.0 to 8.0 >8.0 
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Table 3-7 
20 May 1999 

Subsurface Soil Characterization for the QU-II Area 

TP-1 1-7.5 A A C A C 
TP-2 4-8 A A B A B 
TP-3 3-4.5 A A B A B 
TP-4 5.5-11 A A A A A 
TP-5 2-10 A A A A A 
TP-6 4.5-10 A A A A A 
TP-7 4-10 .5 A A A A A 
TP-8 5-10 .5 A A A A A 
TP-9 8-9 A A B A B 

TP-10 0-7 A A C A C 
TP-11 4.5-11 A A A A A 
TP-12 3-12 A A A 
TP-13 4-10 A A A A A 
TP-14 2-12 .5 A A A A A 
TP-15 2-10 A A B A B 
TP-16 1.5-12 A A A A A 
TP-17 6-10 A A B A B 
TP-18 7-10 A A A A A 

I TP-19 4-11 .5 A A A A A 
i TP-20 4-11 .5 A A A A A 

TP-21 6-11 A A B A B 
TP-22 4-11 A A A A A 
TP-23 3.5-8 A A A A A 
TP-24 4-8 A A A A A 

I TP-25 6-8 .5 A A A A A 
I TP-26 7-9 A A A A A 

TP-27 5-9 A A A A A 
I TP-28 5-10 A A A A A 
I TP-29 0-8 A A B A B 

TP-30 4-8 A A B A B 
TP-31 6-8 A A A A A 

I TP-32 1-7 A A B A I B 
I TP-33 4.5-8 A A A A A 

TP-34 4.5-8 .5 A A B A B 
TP-35 7-9 A A A A A 

I TP-36 4-12 A A A A A 

Soil Reuse Classification Criteria 
mqJkqI

Aiial · :iY<:f Z .3i%1'tik 
I 

ILead 
<\rsenic 
::lAH 

IPCB 

<400 
< 60 
<1.0 
<0.5 

400 to 1 500 
60 to 100 
1.0 to 25 
0.5 to 3.0 

1 500 to 5 000 
100 to 500 
25 to 300 
3.0 to 8.0 

>5000 
>500 
>300 
>8.0 
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EA Engineering, Science, and Technology, Inc. 

Project No. 13484.01 
Version: Final 

Table 3-7 
20 May 1999 

Subsurface Soil Characterization for the QU-II Area 

TP-37 6.0 A A B A B 
TP-38 6-7 A A B A B 
TP-39 3.5-6.5 A A A A A 
TP-40 3-6 A A B A B 
TP-41 4.5-9 A A A A A 
TP-42 5-10 AA A A A 

ATP-43 5-8 A B A B 
TP-44 4-7.5 AA A A A 
TP-45 A6-7 A B A B 
TP-46 6.5-9 A A B A B 
TP-47 3.5-7.5 A A A A A 
TP-48 A A5-9 A A A 
TP-49 A6.5-7.5 A A A A 
TP-50 4-9 A A A A A 
TP-51 3-9.5 A A A A A 
TP-52 7-10 A A A A A 
TP-53 7-10 A A B A B 

I TP-54 7-10 A A A A A 
I TP-55 7-11 A A B A B 

ATP-56 5.5-8.5 A B A B 
A ATP-57 5.5-8.5 A A A 

I TP-58 3.5-6 .5 A A A A A 
TP-59 3.5-6.5 A AA A A1_--=:-::-::---+-_~:-=-:--=------+-------'--:-'---t---'-:'---+---7---+---7---+-_---"':"":-----\ 
TP-60 6-9 A A A A A 

ATP-61 4-6 A A A A 
I TP-62 3-9 A A A AA 
I TP-63 3-12 A A B A B 

TP-64 4.5-8 A A B A B 
I TP-65 4-9 A A A A A 
I TP-66 5-9 A A A A A 

A ATP-67 4-7.5 A A A 
TP-68 2.5-10 A A B A B 

I TP-69 2.5-12 A A A BB 
I TP-70 5.5-9 A A A BB 

TP-71 6-8 A A B A B 
ATP-72 3-9 A A A A 

TP-73 4-9 A A A A A 
TP-74 3-7 A A A A A 
TP-75 A2-5 .5 A A A A 

Soil Reuse Classification Criteria 
mQ/kQ 

IAhdr 

.ead <400 
xrsenic < 60 

IPAH <1.0 
IpCB <0.5 

400 to 1 500 
60 to 100 
1.0 to 25 
0.5 to 3.0 

I'':\ ;P%illr Ci!iMr,yiVi !#WWU:;ZtWUimi 

1 500 to 5 000 
100 to 500 
25 to 300 
3.0 to 8.0 

>5 000 
>500 
>300 
>8.0 
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