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REMEDIAL ACTION COMPLETION REPORT 

HERCULES ROAD PROPERTY (GREENVILLE OVERLOOK) 

WILMINGTON, DELAWARE 

1.0 INTRODUCTION 

BrightFields, Inc. (BrightFields) was retained by Toll Brothers, Inc. (Toll Brothers) to perform  
environmental oversight of remedial and intrusive construction activities f or the development of 
the Hercules Road Property, currently known as  Greenville Overlook. This Rem edial Action 
Completion Report (RACR) summarizes and documents all remedial action activities performed 
on the Site. 

1.1 Site Description 

The Hercules Road Property (Greenville Overl ook), situated on the form er Hercules Golf 
Course, is located at 400 Hercules Road, appr oximately 2,000 feet west of Newport Gap Pike 
(State Route 41) and south of Lancaster Pike (S tate Route 48) in W ilmington, Delaware (Figure 
1).  The site is com posed of two tax parcels.  The northern parcel has been used as a nine-hole 
golf course since 1947 and covers an area of approximately 101 acres (tax parcel ID# 08-026.00-
052 [Lot 5]).  The southern par cel is unoccupied and wooded and is approxim ately 61 acres (tax 
parcel ID# 08-033.00-001 [Lot 10]).  Hercules Road  borders the property to the north, Red Clay 
Creek to the east, and residential properties to the south and west.  The surrounding land is 
generally residential.  The Ashland Hercules Research Center, form erly the Hercules Research 
Center, is located adjacent to the site, occupying approximately 45 acres.   

1.2 Site History 

The majority of the property was developed by the Hercules Chemical Company into a nine-hole 
golf course around 1947. Historical logbook records document regular application of various 
types of pesticides to the turf since 1947.  Toll Brothers is currently in negotiations with the 
current owner, Chaps 901, LLC, to purchase the prope rty for residential developm ent.  The site 
is to be redeveloped as 160 single family residential units with accompanying common areas. 
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2.0 ENVIRONMENTAL INVESTIGATION RESULTS 

The following sections sum marize the environm ental investigations perform ed on the Hercules 
Road Property. 

2.1 TriState Investigations (TriState, 2003)  

In March, April, May, and July of 2003, TriState Environm ental Managem ent Services Inc. 
(TriState) conducted initial and follow-up soil sam pling investigations across the golf course.  
TriState drilled approxim ately 79 borings throughout the property and collected 143 soil 
samples.  Samples were collected at six-inch intervals from the ground surface to 1.5 feet below 
ground surface (bgs).  These sam ples were anal yzed for arsenic, lead, and organochlorine 
pesticides.  Elevated concentrations of arse nic and other com pounds were detected in soil 
samples taken from some of the greens and tees , and from one fairway.  The sam pling locations 
and soil sam pling results f rom this investiga tion were incorporated into the Rem edial 
Investigation/Feasibility Study (RI/FS) discussed in section 2.3. 

2.2 BrightFields Green Investigation (BrightFields, 2003)  

On October 17, 2003, BrightFields personnel collected  a total of four soil samples from 0 to 6 
inches bgs from Practice Green 3 and from  Green 4.  The two greens were selected because soil 
samples from  Practice Green 3 had the highest c oncentrations of arsenic detected during the 
TriState investigation (greater than 1,000 m g/kg) and soil sam ples from Green 4 had m oderate 
concentrations of arsenic (260 to 360 m g/kg) and the concentrations increased with depth.  The 
samples were analyzed for RCRA m etals and organochlorine pesticides.  The sam ples were also 
subjected to the toxicity characteristic l eaching procedure (TCLP) for the purpose of 
characterizing the soil to evaluate rem edial action options. The sam ples were analyzed at GLA 
Laboratories in King of Prussia, Pennsylvania.  El evated concentrations of pesticides, arsenic, 
cadmium, m ercury and lead were detected in the sam ples collected from  both greens.  The 
sampling locations and soil sam pling results f rom this investigation were incorporated into the 
Remedial Investigation/Feasibility Study (RI/FS) discussed in section 2.3. 

2.3 Remedial Investigation/Feasibility Study (BrightFields, 2004)  

A Remedial Investigation/Feasibility Study (RI/FS) that included soil, groundwater and sediment 
sampling conducted by BrightFields in October 2004 and integrates previous data, reports the 
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presence of  residual m etals and pesticide concentrations in the soil at shallow depths.  The 
following were conclusions from the RI/FS report: 

Soil – Remediation Areas 

 Based on the results of the TriState investiga tion, elevated concentrations (greater than 
37 mg/kg of arsenic plus lead and pesticides ar e present in site soil associated with 7 of 9 
greens, 2 practice greens, 2 of 9 tees, and one fairway, to a depth of at least 2 feet bgs.   

 Low to m oderate arsenic exceedances (11 to 37 m g/kg) of the Delaware default 
background standard of 11 mg/kg are associated with 4 of 9 tees, 5 of 8 fairways, and two 
additional areas and appear to be present in the top 0 to 6 inches of surface soil.   

 Total and TCLP results from  the BrightFiel ds Supplemental Investigation confirm  that 
elevated levels of m etals and pesticides are present in golf course greens; however they 
are not present at hazardous concentrations. 

 Based on the results of  the TriState and Bri ghtFields investigations, arsenic had a high 
degree of correlation to elevated levels of pe sticides associated with golf course greens 
and tees; therefore, by using arsenic as the indicator of contamination during remediation, 
pesticide contamination will be addressed. 

Soil – Non Remediation Areas 

 Soil samples collected from  depths ranging from  0 to 12 feet bgs across the golf course 
property indicate that alum inum, barium, iron, manganese, and vanadium, are present in 
site soil above the unrestricted use URS.  Ar senic was not detected above the Delaware 
default background standard of 11 mg/kg (DNREC 2004). 

 The cumulative risk calculations indicate that exposure to the site soil should not pose an 
unacceptable carcinogenic risk, but m ay pose a non-carcinogenic risk under the 
unrestricted use scenario.  However, the m ajority of  the m etals that contributed to the 
non-carcinogenic risk were detected in the background soil sam ples at a higher 
concentration than in the soil sam ples coll ected from  the golf course.  Given this 
background condition and the influence the naturally occurring substances have on the 
risk calculation, the non-carcinogenic risk is c onsidered to be acceptable.  Therefore, no 
further action is necessary for soil not associated with greens, tees, or fairways. 

Sediment: 

 Arsenic, barium , lead, m ercury, nickel , zinc, phenanthrene, fluoranthene, 
benzo(a)anthracene, benzo(a)pyrene, DDT, DDE, DDD, and alpha and gam ma chlordane 
were detected above the URS in at least one sediment samples.   
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Groundwater: 

 Iron, manganese, and chloroform were the onl y compounds detected in site groundwater 
above the URS.  Based on the fact that groundw ater from the site will not be used as 
drinking water, the presence of contam inants in the groundwater does not pose a risk for 
current or anticipated site uses.   

Because there is no inform ation that indicates that pesticides were im properly applied, the 
Delaware Department of Natural Resources and Environmental Control, Site Investigation and 
Restoration Branch (DNREC-SIRB)  has indicated the property is not considered a Delaware 
Hazardous Substance Cleanup Act (HSCA) site. 

Because it is not a HSCA site, DNREC-SIRB does not hold jurisdiction over earth m oving 
activities on the property.  Toll Brothers, recognizing the im portance of environm ental health 
and safety, is voluntarily implementing HSCA policies and procedures during the redevelopment 
of the property as they would apply if the site was a HSCA-regulated cleanup site. 

The remedial approach involves the excavation a nd disposal of a portion of the site soil and a 
soil blending remedial effort being performed on other portions of the site.  Extensive testing of 
post rem ediation site conditions and the deve lopment of  a record of  soil conditions will 
document that the site conditions are suitable for future residential development.  

Analytical data from the RI investigations and other borings were used to identify potential areas 
of concern.  This inform ation was used to plan  the soil m anagement and disposal approach for 
construction.   

2.3 Supplemental Soil Investigation (BrightFields, 2006)  

A supplemental soil investigation was conducted by Br ightFields of the southern parcel and the 
golf course in February and March of 2008.  The southern parcel is an unoccupied wooded lot 
and is approximately 61 acres.   

Soil investigations on the wooded lot were perf ormed to assess whether golf course operations 
on the adjacent lot have impacted this area where future residential lots are planned.  Soil sample 
locations chosen for the wooded lot correspond to  the location of the proposed housing unit lots 
on the property. Twenty-one hand auger locations , each having sam ples obtained at three depth 
intervals below ground surface (0-0.5 ft, 0.5-1 ft, and 1-1.5 ft), were advanced on the wooded lot.  
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Soil investigations on the golf course were  perform ed to confirm  that additional 
pesticide/herbicide compounds (2,4-D, Glyphosate, Oxadiazon, and Chlorpyrifos), not analyzed 
previously, have the sam e vertical distribution with arsenic as the currently known pesticides 
documented in BrightFields’ Remedial Investigation/Feasibility Study (BrightFields, 2004). Six 
hand auger locations, with sam ples obtained at  three different depth intervals below ground 
surface (0-0.5 ft, 0.5-1 ft, and 1-1.5 ft), were advanced on the golf course.  

A com posite sam ple was also collected from  the golf course and analyzed for waste 
characterization parameters to determ ine whether a disposal f acility will accept the m aterial for 
off-site disposal. 

The lab results f or the golf  course sam ples established that the additional pesticides/ herbicide 
compounds analyzed (2,4-D, Glyphosate, Oxadiazon, and Chlorpyrifos) were not at levels above 
the URS f or residential use. This conf irmed that  no m odifications needed to be m ade to the 
conclusions or remedial action objectives of the BrightFields’ Remedial Investigation/Feasibility 
Study, August 2004.  

According to the lab analytical data, the so il com pounds analyzed in the wooded lot were 
considered to be at safe levels for residential use by the State’s URS. The soil that was tested did 
not appear to be im pacted by the application of  pesticides and herbicides on the adjacent golf 
course and therefore the area of concern will not need to expand.  

Based on the results of the soil waste characteri zation analysis, the m aterial expected to be 
removed off-site for remediation purposes should be classified as non-hazardous. 
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3.0 REMEDIAL ACTION GUIDANCE DOCUMENTS 

The following section describes the guidance docum ents that were used during the rem edial 
action activities that occurred on the Hercules Road Property. 

3.1 Remedial Action Work Plan 

In December 2007, on behalf of Toll Brothers, Bri ghtFields prepared a revised Remedial Action 
Work Plan (RAWP) to outline the approach f or remediation at the Site.  The RAW P provides a 
narrative of how environm ental conditions associated  with the historic use of the property as a 
golf course will be remediated. The following actions were outlined in the RAWP: 
 

 A construction entrance and separate truck wa shing area will be installed on site by the 
contractor as part of the required site stab ilization depicted on the erosion and sedim ent 
control plan. Soil on vehicle tires will be washed of f bef ore leaving the property to 
prevent material from being tracked off site in accordance with the E&S Plan. 
 

 Irrigation piping known to contain asbestos c ontaining materials (ACM) will be removed 
from the subsurface by a licensed asbestos ab atement contractor.  BrightFields personnel 
licensed by the State of Delaware to perform Project Monitoring services will oversee the 
contractor during the removal to document compliance with applicable regulations and to 
monitor ambient conditions.  The rem oved pipe will be wrapped and transported of fsite 
for proper disposal.  Af ter the pipes are re moved and trenches backf illed, the disturbed 
soil will be stabilized in accordance with Delaware Sedim ent and Storm water 
Regulations.   
 

 The rem ediation activities will begin with th e excavation of  the areas which have the 
highest concentrations of arsenic on the s ite, as identif ied in the RAW P, and include 
mostly f ormer greens and tees. Soil blendi ng activities will occur in additional areas, 
mostly fairways, which are identifie d in the RAW P, and will be conducted 
simultaneously with the excavation activities.   The soil rem ediation activities will occur 
on the property in f our phases as outlin ed in the E&S plan. Following the soil 
remediation activities, the site work required for construction will take place.  
 

 Environmental oversight during the rem edial activities will include m onitoring ambient 
air conditions for the presence of volatile organic com pounds using a photo-ionization 
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detector and also m onitor dust conditions us ing hand-held m onitors at the point of 
remediation.  In addition, fixed air m onitoring devices will be set at the perim eter of the 
work zone and a weather station will be placed  on site to record wind direction and other 
climatic conditions.   
 

 Soil identif ied during the Rem edial Investig ation containing arsenic concentrations 
greater than 37 m g/kg will be excavated and load ed directly into trucks licensed to haul 
this material, and transported of f site f or disposal.  Based on the sam pling data reported 
in the RI/FS, the estim ated depth of excavati on in these areas is 1.5 feet bgs to rem ove 
soil containing an arsenic concentration above  37 mg/kg.  BrightFields will perform  post 
excavation confirm atory sam pling usi ng x-ray fluorescence spectroscopy (XRF) 
technology to verify that rem aining soils ha ve arsenic concentrations below 37 m g/kg. 
Material removed from the site for disposal will go to a licensed facility. 
 

 Fifty-nine conf irmatory soil sam ples will be  collected f rom the excavated areas f or 
laboratory analysis at TestAm erica (a HSCA  certified laboratory) for RCRA m etals and 
target pesticides and herbicides.  A m inimum of  5 sam ples will be obtained f rom each 
individual excavation area. Four sam ples w ill be rem oved f rom the sidewalls of  the 
excavations, one each from  the north, east, s outh, and west directions; and one sam ple 
will be obtained from the base of the excavation. Two additional sidewall samples will be 
collected from the excavations at Green 8 and Practice Green 3 due to their larger area.  
 

 Soil identif ied during the Rem edial Investig ation containing arsenic concentrations 
between 11 m g/kg and 37 m g/kg will be m echanically blended with spading equipm ent 
resulting in lower overall concentrations of  residual contam inants.  Soil with arsenic 
concentrations above 11 mg/kg have been identified in the upper 12-inches of soil in the 
above locations.  The blending operation is de signed to m ix shallow im pacted soil with 
deeper un-im pacted soil.  The depth at wh ich the equipm ent operates can be adjusted 
from 0 to 40 inches and will be adjusted  as necessary throughout the operation, and 
multiple passes can be m ade to m ix soil in various depth com binations.  Post-blending 
Arsenic concentrations will be field screened by BrightFields using XRF technology.   
 

 Eighty confirmatory soil samples will be coll ected from the blended areas f or laboratory 
analysis at TestAm erica for RCRA m etals and target pesticides and herbicides. The 
number of samples was determined using the Singer and Wickman algorithm formula and 
to accommodate several sample grid layouts and increase coverage in targeted areas.   
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 The RI/FS indicates that there are approxim ately 120 cubic yards of sedim ent materials 

with elevated pesticide concentrations in  an existing drainage depression.  Based on 
concentrations of  contaminants identif ied in the RI/FS the sedim ent will be transported 
off site for disposal as non-hazardous m aterial as defined by Resource Conservation & 
Recovery Act (RCRA).  Disposal characteri zation analysis will be perform ed prior to 
disposal.  Sedim ent removal will be perf ormed separate f rom the other rem edial action 
tasks discussed in this RAW P.  The sedim ents will be addressed in conjunction with the 
proposed stream stabilization work during the final stages of the redevelopm ent project 
under the jurisdiction and permit from DNREC Sediment and Stormwater Branch.   
 

 The rem ediation will be considered  com plete upon DNREC-SIRB’s written 
determination that the soil conditions m eet the Remedial Action Objectives stated in the 
Final Rem edial Action Plan. Upon com pletion of the rem ediation BrightFields will 
prepare and subm it to DNREC-SIRB a Rem ediation Completion Report that docum ents 
attainment of  the Rem edial Action Ob jectives.  DNREC-SIRB will review the 
completion report as soon as the work and the report are com pleted and will provide 
documentation stating that the site is cl eaned up to the technical and substantive 
standards of HSCA.  The Remediation Completion Report will provide tabulations of off-
site disposal activities with appropriate docum entation, and a com pilation of 
confirmatory sampling data from all post rem edial sampling.  This will be in addition to 
the air m onitoring reports com piled daily dur ing the rem ediation.  BrightFields will 
provide the air m onitoring reports to DNR EC-SIRB during rem ediation activities and 
DNREC-SIRB will make the summary reports available to the public.   
 

 Once building perm its have been issued by New Castle County Land Use, building lots 
have been surveyed and staked, and foundation work completed, BrightFields will collect 
samples of the surface soil from  each individua l lot for laboratory analysis to docum ent 
that these soils achieve the Rem edial Action Objectives stated in the July 2007 Final 
Remedial Action Plan.  The individual lot sa mples will be collected as a f ive-point 
composite.  The five points will be distributed in the front, side and back yards of the lots 
with an additional location in the larger of  the f ront or back yard.  Sam ples will be 
analyzed for arsenic, cadmium, lead, mercury, chlordane, heptachlor epoxide, aldrin, and 
dieldrin.   Additional removal and/or blending of contaminated soils will be performed as 
needed if analysis indicates concentrations  exceeding the Rem edial Action Objectives.  
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Upon receipt of the confirmatory sample results for individual building lots, BrightFields 
will issue a “statement of compliance” letter to DNREC-SIRB and a copy to New Castle 
County stating that the sam pling and analysis  for the individual lot com plies with the 
technical and substantive requirem ents of HSCA  and that the sam ple results f or the lot 
meet the Remedial Action Objectives stated in the Final Remedial Action Plan.   

3.2 Contaminated Material and Water Management Work Plan 

The site-specific Contam inated Material and W ater Managem ent W ork Plan for Construction 
Activities Associated with the Hercules Ro ad Property (BrightFields, 2007) (CMW MWP) 
outlines the management approach for m aterials, such as soil, wood, and groundwater, that m ay 
be encountered on the site during rem edial ac tivities.  The CMW MWP describes the types of 
environmentally impacted soil that could be enc ountered on the site and how those soils will be 
managed and, if necessary, properl y disposed.  This plan was followed throughout all stages of 
the remediation.   

3.3 Health and Safety Plan 

The site-specif ic Health and Saf ety Plan f or Remedial Activities Associated with the Hercules 
Road Property (BrightFields, 2007) (HASP) de scribes the potential physical and chem ical 
hazards that m ay be encountered during construc tion, and the m ethods to safely m anage these 
risks and to protect construction worker s and people on surrounding properties from  
environmental exposures. The HASP describe s the proper precautionary m easures for 
minimizing carcinogenic and non-carcinogenic risk.  The HASP also outlines the requirem ents 
for air monitoring during intrusive activities and th e air monitoring action levels that require the 
implementation of engineering controls and/or an upgrade in the level of personal protective 
equipment (PPE).   
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4.0 REMEDIAL ACTION ACTIVITIES 

The following DNREC-approved Remedial Actions were performed with DNREC oversight and 
in accordance with the DNREC-approved site specific RAW P, CMWMWP, and HASP. A letter 
outlining BrightFields m ethods for clean-up goal attainm ent was also approved by DNREC 
(Appendix A).  BrightFields perf ormed oversight of all soil excavation and provided technical 
oversight during all phases of  the Rem edial Ac tion activities com pleted to date.  Rem edial 
activities were docum ented by BrightFields’ staf f with daily f ield reports that were posted on 
DNREC’s website on a daily basis.  The daily field reports included a summary of site activities, 
hand-held dust m eter data, perim eter dust m eter data, and wind direction data from  the on-site 
weather station. The daily status reports are included in Appendix B.  As each individual 
remediation area was com pleted, a letter docum enting attainment of cleanup goals was sent to 
DNREC for review (Appendix C). Each letter contained a rem ediation sum mary, a figure 
displaying the sam ple locations, XRF screening sam ple analysis results, and final confirm atory 
analysis results from the TestAmerica laboratory. Complete laboratory confirmation sample data 
is included in Appendix D.   

4.1 Asbestos Containing Material Pipe 

From April 21, 2009 until May 1, 2009, BrightFiel ds provided an EPA certified Asbestos 
Abatement Building Inspector to m onitor the ab atement of an estim ated 4,875 linear feet of 
underground transite irrigation asbestos cem entitious pipe. No visible em issions were noted 
during the rem ediation activities.  Air sam ples were collected daily and sent to EMSL 
Analytical, Inc., laboratories in W estmont New Jersey to be analyzed for fiber count using 
Phase-Contrast Microscopy (PCM).   All asbestos containing m aterial (ACM) was properly 
sealed and disposed per federal, state and local  regulations. The ACM pipe was transported to 
the Tullytown Resource Recovery Facility Landf ill in Tullytown, Pennsylvania f or disposal.  
The Final Visual Inspection for Property Redevel opment Report with sample data is included as 
Appendix E. Tare sheets docum enting the ACM pipe disposal at the Cherry Island Landf ill are 
included in Appendix F.   

4.2 Soil 

Soil remediation began on Septem ber 14, 2009 a nd continued until Novem ber 6, 2009. The soil 
remediation areas and sample locations are identified on Figure 2.  As stated in section 4.0, after 
each individual soil rem ediation area was com pleted, a letter docum enting attainm ent of the 
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cleanup goals was sent to DNREC for review (A ppendix C). Each letter contains a rem ediation 
summary, a figure displaying the sam ple locations, XRF screening sam ple analysis results, and 
final conf irmatory analysis results f rom th e TestAm erica laboratory.  Table 1 provides a 
summary of each rem ediation area, what confir mation samples were required, when they were 
collected, when the data was received, and when cleanup goal attainm ent letters were sent to 
DNREC.  Table 2 lists the conf irmation samples collected by sample identification number and 
the corresponding laboratory batch number.  

After the attainment of cleanup goals for each re mediation area were confirm ed with laboratory 
data, Lewis Environmental stabilized the excavated and blended areas by hydroseeding them. 

4.2.1 Offsite removal  

All remedial areas with arsenic concentrations in soil above 37 m g/kg, mostly tees and greens, 
were excavated down to 1.5 feet bgs or deeper, until screening sam ple results showed arsenic 
concentration levels were below 37 m g/kg. The excavated soil was loaded on to trucks and 
disposed of  at either the Conestoga Landf ill (Conestoga) in Morgantown, Pennsylvania, or 
Stags Leap Ranch Development Facility (Stags Leap) in Mullica Hill, New Jersey, depending on 
the contam inant concentration levels in th e soil. On April 19, 2007, Lewis Environm ental 
collected sam ples f rom the site rem ediation areas and had them  analyzed for disposal 
characterization parameters at TestAm erica Laboratory in King of Prussia, Pennsylvania to be 
used for the Stags Leap facility. On Sept ember 1, 2009, Lewis Environm ental collected 
additional sam ples f rom the site rem ediation areas and had them  analyzed for disposal 
characterization parameters at Analytical Labs in Middletown, Pennsylvania to be used for the 
Conestoga Landfill.  Laboratory results are in cluded in Appendix G.1 and G.2. Based on the 
disposal characterization data the m ajority of the site soil that required of f site removal was sent 
to the Stag’s Leap facility which requires soil to have lead lim its below 1,000 ppm  and arsenic 
concentrations below 100 ppm .  A total of 6,098.53 t ons of soil was disposed at the Stags Leap 
facility. Tare sheets documenting the soil disposal at Stag’s Leap are included in Appendix G.3.  
Soil f rom remedial areas A1, B5, B8, and D1 we re sent to the Conestoga f acility because the 
contaminant concentrations were above the allowed lim its of Stags Leap. A total of 3,344.36 
tons of  soil was disposed at Conestoga Landf ill. Tare sheets docum enting the soil disposal at 
Conestoga are included in Appendix G.4.   
 
BrightFields performed post excavation screening sampling using an XRF analyzer to verify that 
the remaining soil had arsenic concentrations be low 37 mg/kg. Confirmatory samples were sent 
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to TestAmerica to be analyzed for site contaminants of concern which include arsenic, cadmium, 
lead, m ercury, chlordane, heptachlor epoxide, al drin, and dieldrin. Letter reports docum enting 
the attainment of cleanup goals for each individua l soil remediation area with sample results are 
included in Appendix C.  

4.2.2 Blending  

The m ajority of rem edial areas with arseni c concentrations between 11 m g/kg and 37 m g/kg 
were blended using an Im ants Revolution 70 Series  rotary spader for the first pass (typically 30 
inches in depth). In areas such as Area B6 and a portion of area B10, where the soil was too 
rocky for the blending equipment, the blending was conducted using an excavator bucket for the 
first pass. Sam ple areas that did not m eet th e cleanup goal for arsenic were re-blended either 
with the blender, blending down to 40 inches, or blended using an excavator bucket.  
 
BrightFields performed post ble nding screening sam pling using an XRF analyzer to verify that 
the remaining soil had arsenic concentrations be low 11 mg/kg. Confirmatory samples were sent 
to TestAmerica to be analyzed for site contaminants of concern which include arsenic, cadmium, 
lead, mercury, chlordane, heptachlor epoxide, al drin, and dieldrin.  Letter reports docum enting 
the attainment of cleanup goals for each individua l soil remediation area with sample results are 
included in Appendix C. 

4.3 Groundwater 

Groundwater discharge was not required during th e rem edial activities; therefore wastewater 
treatment was not necessary. 

4.3 Sediment 

Four temporary sediment basins were construc ted on the property to collect storm  water runoff 
from the rem ediation areas. On Novem ber 5, and November 6, 2009, following the end of site 
remediation activities, BrightFields collected one sedim ent sam ple from  each basin and one 
sediment sample from the base of the truck wa sh, below the stone and on top of the geofabric. 
All sedim ent sam ples were sent to TestAm erica and analyzed for the site contam inants of 
concern which include arsenic, cadm ium, lead, mercury, chlordane, heptachlor epoxide, aldrin, 
and dieldrin.  The laboratory confirmatory data from the sediment samples collected in the basins 
and the truck wash are displayed on Table 3. 
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4.3 Air 

To prevent worker and public inhalation of possi ble arsenic contam inated airborne dust, a dust 
suppression program was im plemented for all site  activities that create sustained airborne dust 
concentration in the breathing zone that exceed the action levels outlined in the Health and 
Safety Plan.  

A miniram hand-held dust monitor device was used by BrightFields staff to measure the levels of 
air borne dust particles during rem edial activities.  Airborne dust did not exceed the site worker 
action level during the rem ediation process. The logged handheld dust m onitor results are 
included in the daily reports located in Appendix B. 

Perimeter air monitoring devices were utilized by Br ightFields to measure respirable particulate 
matter (PM10) along the edges of the property in areas near residencies or where pedestrians 
could come in contact with site dust.  The pe rimeter dust action level was set at the National 
Ambient Air Quality Standard (NAAQS) for PM10 in  the breathing zone.  Airborne dust did not 
exceed the perimeter dust action level during the remediation process. The logged perimeter dust 
monitor results are included in the daily reports located in Appendix B. 

4.3 Deviations from the Remedial Action Work Plan 

 
With approval from  DNREC, changes were m ade to the RAWP. The changes to the RAWP are listed 
below: 
 

 In some cases, BrightFields used the 95% upper confidence limit of the m ean procedure 
as described in Section 6.2 of the DNREC Remediation Standards Guidance Docum ent 
(December 1999) to dem onstrate attainment of cleanup goals for excavated and blended 
areas where more than four sample results were available.  If the 95% UCL exceeded the 
maximum detected value, the maximum was used.  This procedure was docum ented in a 
letter to DNREC which is included as Appendix A. 

 Section 3.1 of the RAW P identif ied specific rem ediation areas of the site with arsenic 
levels above 37 m g/kg that would be excavat ed down to 1.5 feet bgs and transported off 
site for disposal.  The RAW P did not clearly  identify that subsequent to the initial soil 
excavation and removal, any areas that still contained arsenic concentrations between 11 
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mg/kg and 37 mg/kg would require soil blending until arsenic concentrations were below 
background levels (11 m g/kg).  Rather than  using laboratory confirm ation sam ples to 
confirm that 37 mg/kg was achieved, the XRF was used to document that excavation was 
performed to 37 mg/kg or less.  Laboratory confirmation samples were used to document 
that excavation areas and blending areas achieved the cleanup goals. 

 BrightFields conducted field screening with the XRF to delineate the perim eter of every 
remedial area. Sam ple points were coll ected along the edges of the staked out 
remediation areas. When arsenic readings were identified above the arsenic cleanup goal, 
sampling was stepped out 10 to 15 f eet un til a sam ple point resulting in arsenic 
concentrations below the cleanup goal was ach ieved.  The perimeter of each remediation 
area would be expanded to encom pass all point s with arsenic concentrations above the 
cleanup goal.    
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5.0 SUMMARY 

All rem edial action activities were conducted in accordance with the site-specific Rem edial 
Action Work Plan, Contam inated Material and Water Management Work Plan, and Health and 
Safety Plan.  A dust m onitoring and suppression program was implemented during remedial site 
activities to protect site workers and the public by preventing airborne dust in the breathing zone 
from exceeding action levels outlined in the Health and Safety Plan.  

From April 21, 2009 until May 1, 2009, an estim ated 4,875 linear feet of underground transite 
irrigation asbestos cem entitious pipe was abated from the site and transported to the Cherry 
Island Landfill in Wilmington, Delaware for disposal. 

Soil remediation began on September 14, 2009 and continued until November 6, 2009. Remedial 
activites in areas established by the RAW P for offsite disposal produced a total of 6,098.53 tons 
of contam inated soil that was transported to the Stags Leap Ranch Developm ent Facility in 
Mullica Hill for disposal. An additional 3,344.36 tons of soil was disposed at Conestoga Landfill 
in Morgantown, Pennsylvania. Disposal loca tions were selected based on contam inant 
concentrations in the specific remediation areas on the site and the disposal facility criteria. 

Remedial activites in areas established by the RAWP as blending locations were rem ediated 
using a rotary spader for the first pass (typically 30 inches in depth). Sam ple areas that did not 
meet the cleanup goal for arsenic were re-blended either with the blender, blending down to 40 
inches, or blended using an excavator bucket.  

XRF technology was used to collect screening sam ple analysis results during remedial activities.  
The attainment of cleanup goals for each rem ediation area was confirm ed with laboratory data.  
Once attainm ent was confirm ed, the excavated  and blended areas were stabilized with 
hydroseed. 

On Novem ber 5, 2009, following the end of site remediation activities, the four tem porary 
sediment basins constructed on the property to collect storm water runoff from  the rem ediation 
areas were sam pled.  The truck wash area was sam pled on Novem ber 6, 2009.  All of the 
samples were below the uniform risk based standards for the site contaminants of concern.  

As of November 12, 2009, all remedial activities for the greens, tees, and fairways of the form er 
golf course have been completed in accordance with the Remedial Action Work Plan. 
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