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1.0 INTRODUCTION 

 

Environmental Resources Management (ERM) has prepared this Remedial 

Investigation (RI) Report on behalf of Hawthorne Village, LLC to fulfill 

the requirement to investigate the 220 Water Street site located in 

Brooklyn, New York (the Site) in accordance with the Brownfield Site 

Cleanup Agreement (BCA) between the New York State Department of 

Environmental Conservation (NYSDEC) and Hawthorne Village, LLC 

(W2-1042-05-01).  The Site, approximately one acre in size, is comprised of 

Block 41, Lot 17 as shown on the New York City tax maps.  A location 

map showing the Site and the surrounding area is presented as Figure 1-1.    

 

This RI Report presents a summary of previous environmental 

investigative activities conducted at the Site along with the results of 

additional investigative work conducted.  The additional work was based 

on the September 2005 Remedial Investigation Work Plan (RIWP) (ERM, 

2005) and the NYSDEC comment letter dated 3 July 2006 (NYSDEC, 2006).  

 

Based on the previous investigations conducted at the Site, two potential 

lead-impacted soil areas of concern were identified at the Site.  These two 

areas were beneath the sidewalk along Water Street (in the vicinity of SB-

6) and beneath the boiler room (in the vicinity of sample location SB 3-5).  

Thus, additional soil sampling was conducted to confirm and complete 

the horizontal and vertical delineation of lead-impacted soil at the Site.  

Additionally, groundwater and soil gas sampling was conducted at the 

request of NYSDEC to assess potential environmental concerns associated 

with these media. 

 

1.1 BACKGROUND AND HISTORY 

  

Based on a review of available historical Sanborn Fire Insurance Maps, the 

Site has been used for industrial purposes since at least 1887.  In that year, 
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the eastern portion of the Site was occupied by a two-story industrial 

building housing the Union White Lead Works, which reportedly burned 

down in the late 1800s.  The current eastern wood building was then 

constructed in 1905.  The eastern building then housed the Hanan & Sons 

Shoe Factory, whose operations ceased between 1915 and 1938.  In 1952, 

the concrete building was constructed on the western side of the wood 

building in 1952.  The buildings were then used by a number of 

manufacturers and commercial distributors, such as Gotham Furniture 

and Frame Company, Starlite Lampshade Company, Saw Television 

Company, Star Fastner Company, Modern Box Company, Dance Togs 

Company, Crown Set Curtains Company, Snocap Outerwear Company, 

Melcon Design, Embassy Archives, A.J. Cutting, Manhattan Fruitier, and 

DLX Industries, Inc.  (KTR Newmark, 2004A)  

 

The Site is currently owned by Hawthorne Village LLC, which purchased 

the building 9 February 2005.  The ground floor and basements1 are 

currently unoccupied.  The fourth and fifth floors house residential loft 

apartments, including two home-based businesses, Klass Photographs 

Inc., and South Pole.  The ground, second, and third floors, as well as 

portions of the fourth floor, are vacant. 

 

1.2 PREVIOUS INVESTIGATIONS 

 

The following section summarizes the Phase I and II Environmental Site 

Assessments (ESAs) conducted at the Site. 

 

 
 

                                                           
1 Previous reports have referred to the ground floor as a basement.  For the purposes of this report, 
the ground floor is the level at which the building is entered from Water Street.  The term 
basement will only be used for the smaller, completely subterranean levels beneath the wood 
building and concrete building, i.e., “wood building basement” and “concrete building basement”, 
respectively. 
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1.2.1 PHASE I ENVIRONMENTAL SITE ASSESSMENTS 

 

Three Phase I ESA reports were conducted for this Site.  A Phase I ESA 

report was prepared by Eldon Environmental Management Corporation 

on November 17, 1995.  The report identified asbestos containing building 

materials (ACBM) with no other significant findings (Eldon, 1995).  

Middleton Environmental, Inc. conducted a Phase I ESA report dated July 

13, 2001.  This report, which was prepared for the Independence 

Community Bank, also identified ACBM associated with the boiler 

insulation, certain pipe insulation, and floor tiles, as well as issues with 

peeling and flaking paint potentially containing lead, with no other 

significant findings (Middleton, 2001).    

 

KTR Newmark Consultants LLC (KTR) completed a Phase I ESA report 

dated 3 June 2004.  This ESA included a visual reconnaissance, interviews 

with personnel, observations of the surrounding properties, records 

review, and a review of historical Site use information.  Among other 

findings regarding the presence of ACBM and lead based paint (LBP), the 

ESA indicated that the Site had been occupied by the Union White Lead 

Works from at least 1887 to before 1904, who had produced a form of lead 

carbonate commonly known as “white lead”.  Lead carbonate is generally 

found in a powder form.  As noted above, the building that previously 

housed this operation burned down in the late 1880s; however, the 2004 

Phase I ESA stated that the potential for soil contamination still existed. 

(KTR Newmark, 2004A). 

 

Based upon the past Site operations, KTR recommended that a Phase II 

subsurface investigation be conducted.  This investigation was to include 

soil and groundwater sampling.  The results of the soil sampling are 

summarized in Section 1.2.2.  Groundwater was not encountered in soil 

borings installed as part of the KTR Phase II investigations; thus, 

groundwater samples were not collected. 
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1.2.2 PHASE II ENVIRONMENTAL SITE ASSESSMENTS 

 

KTR conducted a Phase II ESA of the Site on 28 May 2004, and a 

Supplemental Phase II investigation on 24 and 25 June 2004 through their 

subcontractor, Jade Environmental, Inc.  The subsurface investigation was 

performed to determine the potential impact to the underlying Site soils 

from the historical Site operations.  A total of nine borings were completed 

during the initial Phase II, with analysis of nine discrete soil samples and 

two composite soil samples.  The nine soil samples were analyzed for 

Resource Conservation and Recovery Act (RCRA) metals, one of which 

was also analyzed for volatile organic compounds (VOCs).  The two 

composite samples were analyzed for VOCs, semi-volatile organic 

compounds (SVOCs), polychlorinated biphenyls (PCBs), and RCRA 

metals. Based on the findings of the initial investigation, a decision was 

made to conduct additional soil sampling in June 2004.  During the 

supplemental Phase II investigation, KTR attempted to install 18 

additional borings.  A total of 15 borings were successfully installed.  The 

supplemental Phase II work included the collection of exterior, interior 

sub-slab, and sub-basement soil samples.     

 

During the supplemental Phase II, six additional exterior soil borings 

(SB2-1 to SB2-6) were installed beneath the sidewalk and were advanced 

at 4 foot intervals.  One of the six borings was advanced to a maximum 

depth of 20 feet.  A total of 15 samples were collected from the additional 

exterior soil borings SB2-1 to SB2-6 and analyzed for RCRA metals.  

Additionally, one interior and three exterior composite samples were 

formulated and submitted for RCRA Toxicity Characteristic Leaching 

Procedure (TCLP) metals analysis.   

 

Twelve additional interior soil borings were attempted throughout the 

basements of the “wood building” and “concrete building” and 
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designated SB3-1 through SB3-12.  Soil samples were collected from nine 

of these 12 locations (all but SB3-1, SB3-7, and SB3-8).  One interior 

composite sample was also submitted for RCRA TCLP analysis.  

Soil samples were collected from these boring locations and submitted for 

laboratory analysis.  The results of this sampling were summarized in the 

September 2005 RIWP.  A detailed discussion regarding these results is 

not repeated here for brevity.  This previous sampling was used to 

determine additional soil sampling needed.   

 

To fully describe the lead delineation in soil, all the lead results from all 

investigation phases are presented in the figures provided in Section 3.2.1.  

Figure 1-2 shows the previous soil sample locations.  Following is a brief 

discussion of these previous results. 

 

1.2.2.1 Exterior Soil Results 
 
The RIWP (2005) summarized soil results from the Phase II and 

Supplemental Phase II Investigations.  With the exception of lead, the soil 

metals concentrations that were detected above Technical Administrative 

Guidance Memorandum  (TAGM) 4046 Recommended Soil Cleanup 

Objectives (RSCOs) are consistent with fill in urban areas.  Nonetheless, 

the remedy proposed for the Site would be designed to prevent direct 

contact with metals concentrations that are above TAGM 4046 RSCOs.  

Lead concentrations ranged from below the default NYSDEC and 

NYSDOH screening value of 400 mg/kg, as stated in NYSDEC’s 3 July 

2006 comment letter, to a maximum detected concentration of 8,940 

mg/kg, which was detected in SB-6 sample in the 0 to 4 foot depth 

interval.   
 

Concentrations of polycyclic aromatic hydrocarbons (PAHs) detected in 

the soil beneath the sidewalks were generally consistent with those 

observed in urban fill as documented by the Agency for Toxic Substances 
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and Disease Registry (ATSDR, 1993). Nonetheless, the remedy proposed 

for the Site would be designed to prevent direct contact with PAH 

concentrations that are above TAGM 4046 RSCOs.  Elevated levels of 

metals were also detected in the exterior composite soil sample 

(5/28/2004), and as expected, were consistent with the individual soil 

sample results. The TCLP metals results revealed that one of the four 

exterior composite samples, “Shallow Exterior Composite”, exhibited a 

TCLP lead result above the TCLP limit of 5 mg/L at 6.34 mg/L. 
 

1.2.2.2 Interior Soil Results 

 

Lead was detected above the default NYSDEC and NYSDOH screening 

value of 400 mg/kg in one sample beneath the boiler room slab, SB3-5 (1-

3’ bgs), at a concentration of 3,770 mg/kg.  Metals detected in interior soil 

were detected at concentrations consistent with fill in urban areas.  

Nonetheless, the remedy proposed for the Site would be designed to 

prevent direct contact with metals concentrations that are above TAGM 

4046 RSCOs and the default NYSDEC and NYSDOH lead screening value.  

One interior composite soil sample was analyzed for VOCs, PCBs, and 

SVOCs.  Neither VOCs nor PCBs were detected; however, SVOCs, in the 

form of PAHs were present at concentrations above the NYSDEC TAGM 

4046 RSCO. 
 

1.2.2.3 Evaluation of Previous Soil Sampling Results 

 

Where soil samples were collected at more than one depth interval at a 

single location, metals concentrations were observed to decrease with 

depth.  These multiple sample points were at exterior locations.  Lead 

concentrations in the deeper samples at all locations, except SB2-2, SB-6, 

and SB-9 were below the default NYSDEC and NYSDOH screening level 

of 400 mg/kg.  Thus, the additional soil investigation focused on vertical 

delineation of lead in soil.  Additionally, full Target Compound List (TCL) 
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and Target Analyte List (TAL) analysis was conducted on select soil 

samples during the additional investigation.   

 

1.3 REPORT ORGANIZATION 
 

Sections 1.0, 1.1, and 1.2 of this RI Report provided an introduction and 

described the history and previous investigations conducted at the Site in 

summary format.  Section 2.0 provides a description of the Site and its 

environmental setting.  Section 3.0 presents RI scope of work and the 

remedial objectives and field activities for soil, groundwater, and soil 

vapor sampling.  Analytical results for samples in these media are 

presented as well.  Conclusions and recommendations are presented in 

Section 4.0.  References are presented in Section 5.0.       
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2.0 SITE DESCRIPTION AND ENVIRONMENTAL SETTING 
 

The Site is located in located in Brooklyn, New York on Block 41, Lot 17.  

The Site, which is bounded by Front Street, Bridge Street and Water Street 

to the south, east and north, respectively, has two current addresses: 220 

Water Street and 201 Front Street.  A Site location map was presented as 

Figure 1-1.   The entire Site, with the exception of the sidewalk area, is 

covered by buildings.  There is no exposed soil at the Site with the 

exception of a two foot by two foot area of missing concrete in the 

basement of the wood building.  The East River is located approximately 

1,000 feet north of the Site.  

 

The Site is located in a mixed commercial/industrial area zoned as M1-2.  

According to the City of New York Department of City Planning (City 

Planning), an M1-2 zone is designated as a Light Manufacturing District 

(High Performance).  According to the City Planning, the properties 

immediately adjacent to the Site to the north, east and west are all located 

in an M1-2 zone.  The property south of the Site was recently changed to a 

M1-2/R-8A (General Residence District) zone through a city-initiated 

rezoning action; the Site property currently remains zoned as M1-2.    

 

The Site is occupied by a five-story building, which was built in two 

phases according to the New York City Building Department records: the 

eastern portion was constructed in 1905 and the western side was 

constructed in 1952.  The eastern portion of the building is identified as 

the “wood building” because of its predominant wood frame and 

flooring, and the western side is referred to as the “concrete building”, 

named for its predominant concrete framing and flooring.  (KTR 

Newmark, 2004A)    

 

Adjacent property use includes: the former Kirkman and Sons industrial 

building to the north which has been converted to a residential loft 
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apartment building; an undeveloped parking lot and an undeveloped 

construction site to the south; a former industrial building converted into 

a residential loft apartment building to the east; and a fenced, vacant lot 

followed by a 1-story commercial/industrial building at 173-177 Water 

Street to the west.   

 

It is anticipated that the Site and existing building will be converted into 

residential apartments.  The proposed plan includes an adaptive reuse of 

the existing five-story building with a possible two-story addition to the 

top of the building.  All floors will contain residential apartments.  In 

addition to the residential apartments on the ground floor, a recreation 

facility, a retail use and parking may also be included.  Along the 

perimeter of the building, there may be repair and/or improvements 

made to the property and sidewalks. While the foregoing proposed 

residential reuse of the property is highly likely, a commercial/office use 

is not precluded.  The area surrounding the Site consists of many other 

converted industrial buildings that now are used for similar purposes.  

Previous Site investigations identified asbestos containing building 

material (ACBM) and lead-based paint (LBP) at the Site.  Although these 

media will not be part of the scope of this remedial investigation, they will 

be addressed appropriately during the redevelopment in a manner 

consistent with all federal, state, and local requirements.   
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3.0 REMEDIAL INVESTIGATION SCOPE OF WORK AND OBJECTIVES 

 

The RI scope of the work consisted of sampling of groundwater, sub-

building soil vapor, indoor air, background outdoor air, and subsurface 

soil sampling beneath sidewalks and the building.  The investigation data 

will be used to evaluate potential remedial needs for the Site.  It is 

anticipated that the Site would be converted into residential apartments 

with commercial use on the ground floor, consistent with reuse of 

industrial buildings in this area of Brooklyn.  Previous Site investigations 

identified ACBM and LBP at the Site.  Although these media are not part 

of the scope of this RI, they will be addressed appropriately during the 

redevelopment in a manner consistent with all federal, state, and local 

requirements.   
 
 

3.1 REMEDIAL INVESTIGATION FIELD SAMPLING ACTIVITIES 

 

3.1.1 Soil Sampling 
 

Table 3-1 presents a summary of soil samples collected during the 

additional investigative activities.  Implementation of the soil boring 

activities commenced in November 2005 and was completed in December 

2005.  Soil borings were advanced at the following locations where lead 

was previously detected in soil at concentrations above the default 

NYSDEC and NYSDOH screening level of 400 mg/kg: SB-2, SB-5, SB-6, 

SB2-2, SB2-6, SB 3-5, and SB-9.  Additionally, the following four new soil 

borings were advanced at specific locations in the interior of the building 

to investigate potential sub-surface impacts:  SB-10 through SB-13.    As 

shown in Figure 3-1, a total of five borings were advanced for soil sample 

collection outside of the building:  SB2-2, SB-6, SB-5, SB2-6, and SB-2.  Two 

of these soil borings, SB-5 and SB2-6, were converted into permanent 

monitoring wells, MW-2 and MW-1, respectively (see Section 3.1.2 for 

installation details).  Five soil borings were attempted in the interior of the 
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building, as per the RIWP: SB-9, SB-10, SB-11, SB-12, and SB3-5.  A sixth 

soil boring (SB-13) was also advanced and sampled just outside the boiler 

room.  All borings were advanced at two-foot intervals.  Intervals at 

locations scheduled to be sampled for full TCL/TAL analysis (i.e., SB-9, 

SB-10, SB-11) were screened with a photoionization detector (PID) in two-

foot intervals down to refusal or six feet below grade to determine which 

interval to submit for laboratory analysis.   

 

Exterior soil borings were installed using a 4.25-inch hollow-stem auger 

(HSA) drill rig and split spoons, respectively.  Split spoons advanced at 2-

foot intervals by a cathead and standard 140-pound hammer simulating a 

free-fall of 30 inches, and collected using a properly decontaminated 2-

foot by 2-inch carbon steel split-spoon sampler driven by a 140-lb. 

hammer dropped 30 inches.  An ERM field representative examined and 

identified the soil sample immediately upon collection, and developed a 

soil boring log as per Appendix A (Standard Operating Procedures [SOP]) 

of the RIWP.  Samples were collected at 2-foot intervals.  Borings were 

abandoned with removed material and concrete in accordance with the 

SOP of the RIWP.   

A total of 20 soil samples were collected and analyzed.  Table 3-1 presents 

a summary of the soil samples collected during the RI.  Appendix A 

presents the soil boring logs with soil descriptions for samples collected at 

the Site.  Appendix B contains the field notes for the investigation work 

conducted at the Site.   

All samples identified in the RIWP were collected with the exception of 

the following:   

• Refusal at three feet below grade was encountered at SB-6 during 

each of four attempts.  Thus, only one sample (2-3’) was collected 

and submitted for laboratory analysis rather than the three samples 

identified in the RIWP.   
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• The concrete floor thickness at SB-12 was found to be greater than 

three feet.  Due to the thickness of this flooring and the reduced 

likelihood of direct contact exposures or impacts at this location, 

soil samples were not collected at SB-12.  Furthermore, the 

thickness of the concrete in the area of this sampling location would 

likely have been a barrier to any potential contaminant release from 

the interior.      

• Refusal was encountered at SB3-5 at 2.5 feet below grade during 

each of three attempts; thus a soil sample was collected just outside 

the boiler room at a new location SB-13.   

• Refusal was encountered at SB-13 at two feet below grade, possibly 

due to an underlying concrete slab.  Thus, only one sample, from 

the one to two-foot depth interval, was collected from this location.    

As per the RIWP, soil samples were collected from beneath a drain cover 

in the concrete basement building (SB-10).  During sampling activities, the 

drain cover was removed.  No piping was observed connecting the drain 

to the sewer and the drain did not have a bottom.  Thus, the boring was 

advanced through the drain soil bottom for soil sample collection.   

All soil samples collected were analyzed for total lead by USEPA SW846 

Method 6061B.  Following receipt and evaluation of total lead 

concentration results, three composite soil samples were formulated by 

the laboratory at the direction of ERM for TCLP lead analysis via USEPA 

SW846 Method 6061B.  Soil samples from locations exhibiting total lead 

concentrations greater than 400 mg/kg and less that 1,000 mg/kg were 

composited into two samples, each given an ‘A’ designation, for TCLP 

lead analyses (one for interior, and one for exterior).  Two interior soil 

samples SB-10 (0-2’) and SB-13 (1-2’) were composited to form “Interior 

A” and three exterior soil samples SB-5 (2-4’), SB2-6 (0-2’), and SB2-6 (4-6’) 

were composited to form “Exterior A”.  Only one sample exhibited a total 
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lead concentration greater than 1,000 mg/kg, SB-6 (2-3’), which was 

designated Exterior B for TCLP lead analysis.  Interior lead soil 

concentrations from the additional investigation were not above 1,000 

mg/kg, thus a second TCLP sample was not necessary for interior soil.  

The TCLP lead results were obtained to evaluate whether soil would be 

considered a hazardous waste upon excavation, if materials were 

removed from the Site. 

Soil samples from SB-9 (0’-2’), SB-10 (2’-4’), and SB-11 (0’-2’) were 

submitted for full TCL+TICs and TAL analysis.  Intervals were chosen 

based on the highest PID reading detected from each of the three borings.  

The soil sample with the highest PID reading from SB-12 was also 

scheduled to be sampled for full TCL/TAL analyses; however, as 

previously noted, no samples were collected at this location.   

 
3.1.2 Monitoring Well Installation 

 

A total of four (4) monitoring wells were installed to evaluate 

groundwater flow and Site groundwater quality.  Initially three wells 

were installed in 2005: one was installed on the southern side of the 

property, near the anticipated upgradient boundary of the Site, and the 

other two were installed north of the property, near the anticipated 

downgradient boundary of the Site.  Based on the first round of 

groundwater sample results from these wells in January 2005, NYSDEC 

requested one additional well be installed on the upgradient boundary of 

the Site in their comment letter dated 3 July 2006.  To locate this additional 

well, four temporary geoprobe groundwater samples were initially 

installed upgradient of the Site along a transect that was approximately 

perpendicular to the direction of groundwater flow. The geoprobe work 

was completed in September 2006.  It resulted in installation of a new 

permanent well, MW-4, in October 2006.  The sample location plan, 
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showing the temporary geoprobe groundwater sample locations and 

subsequent permanent monitoring well (MW-4) is shown in Figure 3-1.   

 

In accordance with the RIWP, wells were scheduled to be installed and 

sampled using 4.25-inch HSA drill rig and split spoons, respectively.  

However, the debris in soil posed a fouling threat.  Further, an initial 

attempt to install wells with HSA was unsuccessful due to repeated 

refusal prior to reaching groundwater. Thus, the wells had to be installed 

using a combination of direct push and coring with bio slurry, which was 

approved by NYSDEC.  This alternate drilling method is not expected to 

have a significant impact, if any, on groundwater sample results, as only a 

minimal amount of bio slurry was used.  

 

Groundwater monitoring wells were installed to intercept the water table 

using a 10-foot screen.  Split spoons were collected at two-foot intervals to 

observe the soil lithology in soil borings where soil samples were collected 

and identify the depth at which groundwater was present.  MW-1 and 

MW-2 were coincident with soil boring locations SB2-6 and SB-5, 

respectively, where lead concentrations greater than 400 mg/kg were 

observed at depth during previous investigations.  To determine the 

depth of lead impacts, soil samples were collected during the installation 

of MW-1 and MW-2 and analyzed for lead.  Because KTR sampling 

detected lead at concentrations less than 400 mg/kg at SB-2-1 (which was 

coincident with MW-3) at depth, soil samples were not collected from 

monitoring well MW-3 for laboratory analysis.  Monitoring well logs are 

included in Appendix A.   
 

3.1.3 Groundwater Sampling 

 

Following the initial well installation in 2005, the original three 

monitoring wells were developed.  Groundwater sampling was conducted 

on 11 January 2006, approximately two weeks following well 
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development activities.  Likewise, following the installation of MW-4, this 

well was developed and, following a two-week waiting period, sampled 

along with the original three wells.  The second sampling occurred on  31 

October 2006.  The groundwater samples from the first round of sampling 

were analyzed for VOCs, SVOCs, PCBs, pesticides, and TAL metals using 

USEPA SW-846 Methods 8260B, 8270, 8082, 8081, and 6010B, respectively.  

Mercury was analyzed using USEPA SW-846 Method 7470.  Groundwater 

samples from the second round of sampling in October 2006 were 

analyzed for VOCs only.     

 

To avoid the generation of a significant volume of purge water and collect 

more representative groundwater concentrations of dissolved 

constituents, USEPA low-flow well sampling techniques were utilized.  

Well purging continued until the turbidity of the recovered groundwater 

was less than 50 Nephelometric Turbidity Units (NTUs) and the pH, 

conductivity, oxidation-reaction potential (ORP), and temperature 

measurements of the purge water stabilized to within 10% for a minimum 

of three consecutive measurements.  Appendix C includes the low-flow 

sample sheets for the groundwater samples collected at the Site.  The 

applicable SOP for this work was presented in Appendix A of the RIWP.  

The HASP and sampling QAPP for this work were presented in 

Appendices B and C of the RIWP, respectively.   

 

3.1.4 Soil Vapor Sampling 

 

Two rounds of soil vapor sampling were conducted.  Two sub-slab soil 

vapor samples, SG-1 and SG-2, were collected for laboratory analysis 

during each of the two sampling rounds.  During each round, one vapor 

sample was collected from below the wood basement and concrete 

basement, each.  The first round of sampling was conducted in December 

2005.  Based on the results of the first round of sub-slab vapor sampling, at 

the request of NYSDOH, the second round of sampling on 6 April 2006 
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incorporated simultaneous indoor and outdoor (background) air samples.  

Additional discussion regarding the indoor air sample collection during 

Round 2 sampling is provided in Section 3.1.5.   

 

Two soil vapor samples were collected during each round.  The first sub-

slab vapor sample (SG-1) was collected from below the concrete basement 

to account for any footings or structures that may separate the concrete 

portion of the building from the wooden portion of the building.  The 

concrete basement vapor sample was collected from just beneath the 

concrete floor, within any sub-slab aggregate material that was present.  

The second sub-slab vapor sample (SG-2) was collected in the wood 

building in the vicinity of the former SB-9 boring location.  Prior to 

sampling, the uncovered floor area in the wood basement was sealed to 

prevent any short-circuiting of air flow from the surface from impacting 

sample results.   

 

All sub-slab vapor samples were collected using a Summa canister 

equipped with a flow regulator.  Helium tracer gas was used to verify that 

the sample had not been diluted by surface air.  The helium gas tracer was 

used at the concrete basement location (SG-1), but not in the wood 

basement location (SG-2).  Since the wood basement is a confined space, as 

confirmed by NYSDEC, the tracer gas could not be used at this location 

due to health and safety concerns for engulfment and/or potential oxygen 

deficiency.   

 

Using a flow regulator, the vapor samples were collected at a collection 

flowrate of approximately 0.2 liters per minute for a 2-hour period.  The 

initial and final vacuum in the Summa canister was recorded to assess any 

leakage that may occur during transport.   

 

The sub-slab soil vapor samples were analyzed for VOCs using EPA 

Method TO-15 by STL of Burlington, Vermont.  The SOP for this work was 
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presented in Appendix A.10 of the RIWP.  The validated sub-slab soil 

vapor sample results from the first round of vapor sampling were 

submitted to NYSDEC in Monthly Progress Report #03 for February 2006.  

Based on the first round of sub-slab soil vapor sampling results, NYSDOH 

determined that collection of indoor air samples was needed.  

 
 

3.1.5 Simultaneous Sub-slab and Indoor Air Sampling 

 

A second round of sub-slab vapor samples were collected on 6 April 2006 

at SG-1 and SG-2.  Along with the sub-slab vapor samples, indoor and 

outdoor air samples were collected at the request of NYSDEC.  Four 

indoor air samples were collected, two within the wood building 

(basement and second floor) and two within the concrete building 

(basement and elevator shaft on the second floor).  One outdoor air 

sample was collected on Water Street, in the vicinity of MW-3, to evaluate 

background ambient air concentrations.  The four indoor air samples were 

collected in the concrete basement (IA-01), the wood basement (IA-02, and 

considered a confined space), the elevator shaft on the second level of the 

concrete building (IA-04), and the second floor of the wood building (IA-

03).  Using flow regulators, samples were collected at a collection flowrate 

of approximately 0.2 liters per minute for a 2-hour period.  The initial and 

final vacuum in the Summa canister was recorded to assess any leakage 

that may occur during transport.  The samples were analyzed for VOCs 

using EPA Method TO-15 by STL of Burlington, Vermont.   

 

3.1.6 Surveying 

 

After the completion of soil boring and monitoring well installation 

activities, the monitoring wells and exterior soil boring locations were 

surveyed by a NYS-licensed land surveyor, Keller and Kirkpatrick, Inc., 

for horizontal and vertical control.  The longitude and latitude of exterior 
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soil borings and the monitoring wells were also recorded.  The horizontal 

datum was based upon the 1983 North American Datum (NAD, NY Long 

Island), and the vertical datum was based on North American Vertical 

Datum (NAVD) ‘88.  Figure 3-1 shows the soil samples and wells 

completed during the RI.  The elevations of all monitoring well casings 

were established to within +/- 0.01 feet based on the NAVD ‘88 datum.  A 

notch was placed in all interior casings to provide the point to collect 

future groundwater elevation measurements.  Interior soil boring 

locations were determined via field measurements.   
 

3.1.7 Waste Management 

 

Drums were noted to be present in the wood building basement during a 

2004 Phase I ESA and during a subsequent Site visit by ERM and 

NSYDEC on 16 February 2005.  However, during installation of the soil 

borings and monitoring wells, these drums were no longer present at the 

Site.  It is presumed that these drums had been empty and were removed 

prior to the main Site tenant vacating the building in May 2005.  Currently 

drums containing purge water from well development and sampling 

remain on-Site in the wood building and are scheduled to be removed 

from the property and disposed off-Site in accordance with applicable 

regulations. 
 

3.2 ANALYTICAL RESULTS 

 

Analytical results for the soil, groundwater, sub-slab vapor, indoor air and 

outdoor air (background) samples collected are presented in the 

subsections 3.2.1 through 3.2.4.  Appendix D includes a CD containing the 

Data Usability Summary Reports (DUSRs) and the laboratory analytical 

reports for all sample analysis conducted during the additional 
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investigation.  Section 3.2.5 presents a Qualitative Exposure Assessment 

for the Site.1 

 

3.2.1 Soil 

 

A total of 20 soil samples were analyzed for lead during the additional 

investigation.  Table 3-1 presents a summary of soil samples, reason for 

sample collection, and analyses performed.  Three of 20 soil samples (SB-9 

[0-2’], SB-10 [2-4’], and SB-11 [0-2’]) were analyzed for full TCL/TAL1 

analyses.  Three composite soil samples, Interior A, Exterior A, and 

Exterior B, were analyzed for TCLP lead.  Soil results were compared to 

the NYSDEC TAGM 4046.  Table 3-2 presents a comparison of all soil 

samples to their TAGM 4046 RSCOs and the default NYSDEC and 

NYSDOH screening value of 400 mg/kg for lead. 

 

Concentrations of VOCs, PCBs, and pesticides in all soil samples were 

below their TAGM 4046 RSCOs.  Lead was detected at concentrations 

above the default NYSDEC and NYSDOH screening value 400 mg/kg in 

SB-10 (0-2’), SB-13 (1-2’), SB2-6(0-2’, 2-4’), SB-5 (2-4’), and SB-6 (2-3’).  Lead 

concentrations above the default NYSDEC and NYSDOH screening value 

during the additional investigation ranged from 519 mg/kg in SB2-6 to 

6,710 mg/kg in SB-6.  These results, along with the historical data, are 

provided in Figures 3-2 through 3-4 to depict cross-section views of all 

lead soil results for all investigations conducted at the Site to date. 

 

Arsenic, cadmium, cobalt, copper, iron, mercury, nickel, and zinc were 

also detected above their RSCOs in soil.  Arsenic was detected at a 

concentration of 9.3 J mg/kg at SB-9 (0-2’), above its RSCO of 7.5 mg/kg.  

Copper was detected at concentrations of 466 J mg/kg at SB-9 (0-2’) and 

27.1 mg/kg at SB-10 (2-4’), above its RSCO of 25 mg/kg.  Mercury was 

                                                           
1 SB-9 (0-2’) was requested for PCB laboratory analysis, but was not analyzed by the lab. 
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detected at concentrations 0.12 J mg/kg at SB-9 (0-2’) and 0.93 mg/kg at 

SB-10 (2-4’) above its RSCO of 0.1 mg/kg.  Nickel was detected at  

concentrations of 29.1 J mg/kg at SB-9 (0-2’), 25.3 mg/kg at SB-10 (2-4’), 

and 16.6 mg/kg at SB-11 (0-2’), above its RSCO of 13 mg/kg.  Zinc was 

detected at concentrations of 800 J mg/kg at SB-9 (0-2’), 99.5 mg/kg at   

SB-10 (2-4’), and 47.8 mg/kg at SB-11 (0-2’).  Cobalt was detected in SB-11 

(0-2’) at a concentration of 40.5 mg/kg, above its RSCO of 30 mg/kg.  

Cadmium was detected at a concentration of 13 mg/kg at SB-10 (2-4’), 

above its RSCO of 10 mg/kg. Iron was detected at concentrations of 46,000 

mg/kg at SB-9 (0-2’), 14,000 mg/kg at SB-10 (2-4’), and 10,800 mg/kg at 

SB-11 (0-2’), above its RSCO of 2,000 mg/kg.   

 

SVOCs detected in soil above RSCOs were PAHs.  Benzo(a)anthracene, 

benzo(a)pyrene, chrysene, and dibenzo(a,h) anthracene were detected 

above their RSCOs in SB-9 (0-2’) and SB-11 (0-2’).  SVOCs detected in SB-9 

(0-2’) above their RSCOs were benzo(a)anthracene (890J mg/kg), 

benzo(a)pyrene (900J mg/kg), chrysene (810J mg/kg), and 

dibenzo(a,h)anthracene (120J mg/kg).  The RSCOs for these compounds 

are 224 mg/kg, 61 mg/kg, 400 mg/kg, and 14 mg/kg, respectively.  

Benzo(b)fluoranthene was also detected slightly above its RSCO of 1,100 

mg/kg in SB-9 (0-2’) at 1,200J mg/kg.  Chrysene and benzo(a)anthracene 

were each detected at 1,000 mg/kg in SB-11 (0-2’) above their RSCOs of 

400 mg/kg and 224 mg/kg, respectively.  Finally, benzo(a)pyrene was 

detected at 840 mg/kg in SB-11 (0-2’), above its RSCO of 61 mg/kg.  The 

concentrations of these PAHs in soil were generally consistent with urban 

fill (ASTDR, 1995).  Nonetheless, the remedy proposed for the Site would 

be designed to prevent direct contact with PAHs concentrations that are 

above TAGM 4046 RSCOs.   
 

3.2.2 TCLP Results 

 

As discussed in Section 3.1.1, three composite soil samples were 
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formulated for TCLP lead analysis.  Interior A and Exterior A consisted of 

soil samples exhibiting total lead concentrations between 400 and 1,000 

mg/kg.  Exterior B consisted of the one exterior soil sample, SB-6 (2-3'), 

that exhibited a lead concentration greater than 1,000 mg/kg.  The TCLP 

results were compared to the USEPA RCRA TCLP limit of 5 mg/L for 

characteristic hazardous waste.  Table 3-2 presents the soil TCLP results 

for composite soil samples. Both the Interior A and Exterior A samples 

exhibited lead leachate concentrations below the limit, at 2.27J mg/L and 

2.96J mg/L, respectively.  Exterior B exhibited a TCLP lead concentration 

of 198J mg/L.  Thus, soil in the vicinity of SB-6 (2-3') would be considered 

hazardous waste upon excavation. 

 
 

3.2.3 Groundwater  

 

Depth to water measurements were collected for groundwater flow 

information.  Figures 3-5 and 3-6 present groundwater flow maps based 

on the groundwater elevations from January 2006 and October 2006, 

respectively.  As shown on these figures groundwater is generally flowing 

to the north.   

 

Table 3-3 summarizes the VOC, SVOC, PCB, pesticide, and TAL metals 

groundwater analytical results for MW-1, MW-2, and MW-3 for January 

2006 and for MW-1 through MW-4 for October 2006.  Table 3-3A 

summarizes the VOC geoprobe groundwater analytical results that were 

used to locate MW-4.  SVOCs, pesticides, and PCBs were not detected in 

Site groundwater.   

 

The NYSDEC request to install another upgradient monitoring well was 

prompted by the finding of a Trichloroethene (TCE) concentration in MW-

3 of 15 µg/L , which was more than three times the TCE concentration 

observed in the upgradient well MW-1 (1.3 µg/L) during the initial 
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sampling in January 2006. After installation of MW-4, the new upgradient 

well, a second round of sampling in October 2006 found TCE in this 

upgradient location at a level of 6.3 µg/L.  The corresponding TCE 

concentration in the downgradient well, MW-3, during the October 2006 

13 µg/L, was approximately twice the upgradient concentration.  

 

As indicated on Table 3-3, the remaining VOC results from the second 

round of groundwater sampling were fairly consistent with prior findings.  

Overall, the only two VOCs that exhibit concentrations in excess of NYS 

ground water standards during the first or second sampling round were 

TCE and Tetrachloroethene (PCE).  

 

Both the initial and second samplings identified TCE in upgradient and 

downgradient  groundwater.  Depending on the sampling event, the 

reported TCE concentrations were above the NYS groundwater standard 

at both upgradient and downgradient locations. The presence of TCE and 

PCE at detectable concentrations in both upgradient and downgradient 

wells indicates an upgradient source of contamination.  Moreover, given 

the moderate TCE concentration range observed at both upgradient and 

downgradient locations (i.e., 6.3 µg/L to 13 µg/L), the differential 

between the upgradient and downgradient values in the second sampling 

round further indicates that TCE is present in the regional groundwater 

moving beneath the Site.  

 

Magnesium, manganese, and sodium were the only inorganic constituents 

detected above their NYS groundwater quality standards in all three 

wells.  Magnesium was detected above its NYS groundwater quality 

standard of 35,000 µg/L in MW-1 at 50,300 µg/L, in MW-2 at 50,200 µg/L, 

and in MW-3 at 46,500 µg/L.  Manganese was detected above its NYS 

groundwater quality standard of 300 mg/kg in MW-1 at 1,000 µg/L, at 

1,000 µg/L in MW-2, and at 383 µg/L in MW-3.  Sodium was detected 

above its NYS groundwater quality standard of 20,000 µg/L in MW-1 at 
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113,000 µg/L, in MW-2 at 103,000 µg /L, and in MW-3 at 109,000 µg /L.  

These exceedances are consistent with groundwater quality near saline 

waters. 
 

3.2.4 Soil Vapor and Indoor Air Sampling 

 

Table 3-4 summarizes sub-slab soil vapor, indoor air, and outdoor air 

(background) sampling results.  Sub-slab soil vapor samples were 

collected from two locations, SG-1 and SG-2, beneath the concrete 

basement and wood basement.  At the request of NYSDOH, a second 

round of sub-slab vapor samples, coincident with four indoor air samples 

and one outdoor air sample, were collected at the Site.  The NYSDOH 

Guidance for Evaluating Soil Vapor Intrusion dated October 2006 

provides Soil Vapor/Indoor Air matrices to evaluate whether TCE or PCE 

concentrations require further action (i.e., monitoring or mitigation).   

 

During the first round of sampling, a variety of VOCs were detected, with 

PCE and TCE being the most prominent.  PCE was detected at 560 µg/m3 

in SG-1 and 480 µg/m3 in SG-2.  TCE was detected at 3,700 µg/m3 in SG-1 

and 5,100 µg/m3 in SG-2.   

 

During the second round of sampling, a variety of VOCs were detected, 

with PCE and TCE being the most prominent.  PCE concentrations of 440 

µg/m3 (SG-1) and 350 µg/m3 (SG-2) and TCE concentrations of 7,500 

µg/m3 (SG-1) and 3,600 µg/m3 (SG-2) were detected in sub-slab soil 

vapor.  On the second floor, indoor air concentrations of TCE were not 

detected at a detection limit of 0.86 µg/m3 in IA-03 (wood building) and 

1.1 µg/m3 in IA-04 (elevator shaft of concrete building).  In the basements, 

indoor air concentrations of TCE were 7.0 µg/m3 in IA-01 (concrete 

basement) and 28 µg/m3 in IA-02 (wood basement), the highest 

concentration being within the wood basement, an unoccupied, confined 

space area.  PCE was also detected in one indoor air sample (IA-02) at 5.6 
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µg/m3, also in the wood basement.  PCE was not detected at a detection 

limit of 1.1 µg/m3 in the remaining three indoor air samples.   

 

Generally, TCE and PCE were either not detected or detected at low levels 

in indoor air, with the exception TCE in the basements.  Most VOCs 

detected in indoor air were not detected in sub-slab soil vapor, indicating 

that there are other sources of these compounds.  Based on the corollary 

matrices prepared by NYSDOH, mitigation and/or monitoring would be 

required. 

 

There is no apparent correlation between the TCE in groundwater, 

approximately 24 to 35 feet beneath the Site from the exterior ground 

surface, which had a maximum concentration of 15 µg/L and the elevated 

soil vapor concentrations.  The maximum soil vapor TCE concentrations 

are on the order of thousands of micrograms per meter cubed, which 

would be expected to require a significant transfer of VOC mass from 

groundwater into soil vapor.  There are cases where soil vapor has been 

observed to travel more than a hundred feet laterally, dependent upon 

chemical properties, subsurface geometry and composition, preferential 

pathways, and building characteristics (USEPA, 2002).  Thus, elevated soil 

or groundwater concentrations may exist a significant distance from 

where resultant elevated soil vapor concentrations migrate. In fact, there 

are numerous utility lines and sewer lines at the Site (see field notes sketch 

for utilities noted along Front Street during a private utility survey 

conducted for subsurface clearance purposes for drilling) that may 

provide preferential pathways for soil vapor to migrate to beneath the 

building, which is situated on a localized topographic high for the area.   

 

3.2.5 Qualitative Exposure Assessment 

 

In accordance with Draft DER-10 Technical Guidance for Site 

Investigation and Remediation, (NYSDEC, 2002), a qualitative exposure 
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assessment has been prepared for the Site.  The Site is located in a mixed 

commercial/industrial area with recent rezoning to accommodate 

residential development as well.   The Site itself currently houses 

residential occupancy, and until recently, commercial occupancy.  The Site 

currently consists of a five story building:  the eastern portion of the 

building is identified as the “wood building” because of its predominant 

wood frame and flooring, and the western side is referred to as the 

“concrete building”, named for its predominant concrete framing and 

flooring.  The ground surface is covered with impervious cover with the 

exception of a two by two foot square uncovered area in the wood 

basement and drain in the concrete basement, and the East River is located 

approximately 1,000 feet away from the Site.   

 
 

3.2.5.1 Chemicals of Concern 
 

Based on sampling conducted in the RI as well as historical sampling 

results, contaminants of potential concern (COPCs) include PAHs, metals 

and VOCs.  PAHs (benzo(a)anthracene, benzo(a)pyrene, chrysene, and 

dibenzo(a,h) anthracene and benzo(b)fluoranthene) and metals (arsenic, 

cadmium, lead, cobalt, copper, iron, mercury, nickel, and zinc) are present 

at concentrations above the TAGM 4046 RSCOs; however, their 

concentrations, with the exception of lead, are generally consistent with 

those found in urban fill.  Nonetheless, the remedy proposed for the Site 

would be designed to prevent direct contact with PAHs and metals 

concentrations that are above TAGM 4046 RSCOs or the default NYSDEC 

and NYSDOH screening value for lead.   

 
VOCs (specifically TCE and PCE) are present in groundwater above the 

NYS groundwater quality standard both upgradient and downgradient of 

the Site, and also in soil vapor beneath the Site and indoor air in the 

unoccupied wood basement.   The source of these VOCs is suspected to be 

an off-Site release.  In addition to VOCs, metals (magnesium, manganese, 
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and sodium) are present in Site groundwater.  These chemicals are 

consistent with saline influenced groundwater bodies.  Due to the close 

proximity of the East River, which is an estuary, Site groundwater is likely 

saline influenced. 
 

3.2.5.2 Potential Exposure Pathways 
 

Soil 

 

Soil containing chemicals at concentrations in excess of the TAGM 4046 

RSCOs are present beneath the sidewalk and beneath the Site building 

(one sample was collected from an uncovered below building location in 

the wood basement).  Potential exposure pathways for Site soil include: 

inhalation, dermal contact and ingestion.  Because the COPCs detected in 

Site soil are not the same COPCs detected in Site groundwater, leaching to 

groundwater is not a complete exposure pathway at this Site.   

 

Following is a summary of the potential current and future exposure 

pathways. 

 

Exposure Pathway Current Future 

Dermal contact/ingestion 
with soil beneath 
sidewalk 
 

Not applicable Construction Workers, 
Residents, Commercial 
Workers, Adjacent 
Property Occupants, 
Passersby (if soil remains 
and is left uncovered) 

Dermal contact/ingestion 
with exposed soil within 
the building 
 

Commercial workers Construction Workers 
and Commercial 
Workers 

Inhalation of Dust from 
Construction Activities 

Not applicable Residents, Commercial 
Workers, Construction 
Workers, Adjacent 
Property Occupants 
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Currently, soil containing COPCs at concentrations above the TAGM 4046 

RSCOs is present beneath the sidewalk.   Under future use, residents, 

commercial workers, construction workers, adjacent property occupants, 

and commercial workers could be exposed to surficial soil contamination 

if this soil area is uncovered.  However, as noted above, with the 

exception of lead, the chemical concentrations in soil, although above the 

TAGM 4046 RSCOs, are consistent with urban fill concentrations.  

Nonetheless, the remedy proposed for the Site would be designed to 

prevent direct contact with chemical concentrations that are above TAGM 

4046 RSCOs or the default NYSDEC and NYSDOH screening value for 

lead.  The wood building currently contains a limited area of exposed 

impacted soil.  The only current potential receptors for this soil are 

commercial workers working in this area.  

 

Under future use, all of the above exposure scenarios exist if Site 

conditions and Site use remain the same.  In addition, if construction is 

conducted at the Site, inhalation of particulates containing metals and 

VOCs by residents and commercial workers (if they remain in the 

building during this time), adjacent property occupants and construction 

workers would be a potential exposure pathway.  All future construction 

activities would include activities to mitigate this potential exposure 

pathway (e.g., dust control measures, etc.).   

 

Groundwater 

 

Groundwater containing VOCs and metals is present upgradient and 

downgradient of the Site.  There are no water supply wells at the Site and 

thus no ingestion of groundwater.  The Site is connected to city water and 

thus groundwater ingestion would not occur under any future use of the 

Site.  Site groundwater ultimately discharges to the Lower East River 

where it is diluted by surface water.  The Lower East River is designated 

Class I waters.   In accordance with 6 NYCRR 701.13, the best uses of Class 
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I saline surface waters are secondary contact recreation and fishing.  Due 

to the depth of groundwater, dermal contact with groundwater during 

current or future use (e.g., construction) activities are not anticipated.   

Given the above Site conditions, potential exposure pathways for Site 

groundwater are restricted to: volatilization to indoor air and secondary 

contact recreation and fishing after dilution in the Hudson River.  

However, due to the low concentrations of VOCs in Site groundwater and 

the likelihood that they will either volatilize upon entry into the East River 

or become diluted and the fact that the groundwater concentrations of 

metals are consistent with estuary impacts, discharge to surface water is 

not a problematic exposure pathway. 

 

Under current use, commercial workers, who have access to the basement, 

have the only potential exposure to VOCs migrating from groundwater to 

indoor air.  Under future use, additional parties could become receptors 

for this pathway depending upon renovations to the existing structure or 

construction of new Site building (if executed).  Based on the indoor air 

results, the slab structure in place is believed to be a barrier to significant 

migration of impacted vapors to occupied spaces of the building.  The 

future redevelopment will address this exposure pathway.  Specifically, 

measures would be implemented to prevent vapor migration from 

beneath the building to indoor air.   
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4.0 CONCLUSIONS AND RECOMMENDATIONS  

 

As part of the additional remedial investigation, 11 soil borings and three 

monitoring wells were installed.  Two rounds of sub-slab soil gas 

sampling were conducted.  During the second round, four concurrent 

indoor air samples and one concurrent outdoor air sample were also 

collected.  Twenty soil samples were collected for total lead analysis; three 

of these samples were analyzed for full TCL+TICs/TAL and three 

composite soil samples were formulated for TCLP lead analysis.  Three 

groundwater samples were collected and analyzed for VOCs, SVOCs, 

pesticides, PCBs, and metals. 

 

In soil, metals and SVOCs were detected at concentrations above their 

TAGM 4046 RSCOs or the default NYSDEC and NYSDOH screening 

value for lead.  The most prevalent parameter was lead, which was 

detected above its default NYSDEC and NYSDOH screening value of 400 

mg/kg in five areas, with the highest detection at the SB-6 location, under 

the sidewalk.  Other metals detected above their TAGM 40406 RSCOs 

included arsenic, cadmium, cobalt, copper, iron, mercury, nickel, and zinc.   

SVOC detections in soils above the TAGM 4046 RSCOs included 

benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, chrysene and 

dibenzo(a,h)anthracene.  Concentrations of metals, with the exception of 

lead, and SVOCs were generally consistent with urban fill.  Nonetheless, 

the remedy proposed for the Site would be designed to prevent direct 

contact with metals concentrations that are above TAGM 4046 RSCOs and 

the default NYSDEC and NYSDOH lead screening value.  In general, the 

RI activities indicate localized soil areas containing elevated lead 

concentrations.  Remedial needs for these areas will be addressed in the 

Remedial Action Work Plan (RAWP). 

 

In groundwater, VOCs and metals were detected above their NYS 

groundwater quality standards.  TCE and PCE were both detected in the 
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upgradient and downgradient Site wells at a concentration differential 

less than three times, indicating an upgradient source of contamination.   

Metals detected above their NYS groundwater quality standards were 

magnesium, manganese, and sodium, chemicals associated with saline 

waters (i.e., East River influence). 

 

Two rounds of soil vapor sampling were conducted at the Site.  In each 

case, samples were collected from beneath both the wood basement (SG-1) 

and the concrete basement (SG-2).  Though these sample results show 

elevated TCE and PCE in soil vapor, it has been shown at other sites that 

vapors can migrate a significant distance from their source.  Based on 

sampling results in these media, additional monitoring for groundwater 

and mitigative measures for soil vapor are warranted to address elevated 

VOC concentrations.  These measures will be evaluated in a RAWP. 
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Table 3-1 
Summary of Soil Samples

220 Water Street
Brooklyn, NY 11211

Location Description Analysis

SB 2-2 (6-8')
(8-10')
(10-12')

SB-6 (2-3')
Former location of soil boring with soil sample(s) exhibiting lead 

concentrations above 400 mg/kg Total Lead

SB-5 (2-4')
(4-6')

SB 2-6 (0-2')
(2-4')
(4-6')

SB-2 (4-6')
(6-8')
(8-10') Not analyzed due to shallower zone providing delineation for lead

SB3-5 (0-2.5') Former location of soil boring with soil sample exhibiting lead 
concentrations above 400 mg/kg

Not analyzed since SB-13 was alternately attempted to collect a deeper 
soil sample.  Though an obstruction was encountered at nearly the same 

depth as SB-13.

SB-9 (0-2') Former location of soil boring in wood building basement with soil 
sample(s) exhibiting lead concentrations above 400 mg/kg Total Lead,  TCL+ TICs/TAL analysis (1)

SB-10 (0-2') Total Lead
(2-4') Total Lead,  TCL+ TICs/TAL analysis
(4-6')
(6-8')

SB-11 (0-2') Total lead,TCL+ TICs/TAL analysis
(2-4')
(4-6')

SB-12 (0-3.5')

Former main electrical room where straining of floor was noted.  Two 
attempts were made to collect a soil sample at this location, though 
the concrete slab thickness was found to be greater than three feet.  

Thus, the potential for subsurface impacts at this location.

Not analyzed (since only concrete was encountered to 3.5' below grade).

SB-13 (1-2') Outside Boiler Room Total Lead

Total Lead

DISCRETE SOIL SAMPLES

Total Lead

Total Lead

Location of drain within the concrete building basement.  Since the 
drain does not discharge to the sewer, the soil boring was advanced 

through the center of the drain.

EXTERIOR LOCATIONS

Total Lead

Total Lead

Sample Designation

INTERIOR LOCATIONS

Former location of soil boring with soil sample(s) exhibiting lead 
concentrations above 400 mg/kg

Former location of soil boring with soil sample(s) exhibiting lead 
concentrations above 400 mg/kg

Former location of soil boring with soil sample(s) exhibiting lead 
concentrations above 400 mg/kg

Former location of soil boring with soil sample(s) exhibiting lead 
concentrations above 400 mg/kg

Outside elevator machine room. Total Lead
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Table 3-1 
Summary of Soil Samples

220 Water Street
Brooklyn, NY 11211

Location Description Analysis

Interior A (2)
Interior soil samples with lead concentrations between 400 mg/kg 

and 1,000 mg/kg:  SB-10 (0-2') and SB-13 (1-2') TCLP Lead

Exterior A
Exterior soil samples with lead concentrations between 400 and 1,000 

mg/kg:  SB-5 (2-4'), SB2-6 (0-2'), and SB2-6 (4-6'). TCLP Lead

Exterior B
Only one exterior soil sample exhibited a lead concentration greater 

than 1,000 mg/kg:  SB-6 (2-3'). TCLP Lead

(1)  This sample was not analyzed for PCBs by the laboratory.
(2)  There were no interior soil samples with lead detected at a concentration greater than 1,000 mg/kg.  Hence, a TCLP sample was not required.

Notes
TCL+TICs/TAL = target compound list (TCL) for volatile organic compounds (VOCs), semi-volatile organic compounds (SVOCs), pesticides, 
polychlorinated biphenyls (PCBs) with tentatively identified compounds (TICs) reported.  TAL is target analyte list (TAL) for inorganics.
400 mg/kg = Default New York State Department of Environmental Conservation (NYSDEC) and New York State Department of Health (NYSDOH) screening value for lead
TCLP= Toxicity Characteristic Leaching Procedure.

Sample Designation
COMPOSITE SOIL SAMPLES

Page 2 of 2





























































































Table 3-3A 
Summary of Temporary Geoprobe Groundwater Sampling 

Analytical Results  
Volatile Organic Compounds (VOCs) 

220 Water Street 
Brooklyn, New York 

Notes: 

• µg/l = micrograms per liter (parts per billion; ppb). 

• The samples were analyzed by Severn Trent Laboratories (STL) – Shelton, Connecticut, for Target Compound List (TCL) Volatile Organic Compound 
(VOC) analysis by USEPA SW-846 Method 8260B, in accordance with “Test Methods for Evaluation Solid Waste, USEPA SW-846, Third Edition, 
September 1986, with revisions.”  

• NYSDEC TOGS = Standards listed are the New York State Department of Environmental Conservation (NYSDEC) Division of Water Technical and 
Operational Guidance Series (TOGS) 1.1.1 values. 

• Bracketed values indicate exceedances of TOGS. 

 

Qualifiers 

no qualifier The compound was positively identified at the associated numerical value which is the concentration of the compound in the sample. 

U Non-Detect. The compound was analyzed for, but not detected. The associated numerical value is the detection limit. The value is usable 
as a non-detect at the detection limit. 

J Estimated value. The compound was detected at a concentration below the detection limit but greater than the method detection limit 
(MDL). The value is usable as an estimated result. 
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ERM Northeast Boring Number

520 Broad Hollow Road, Suite 210, Melville, NY 11747 SB-2
BORING LOG

Project Name & Location    Project Number Date & Time Started: 12/7/2005 7:00 AM

220 Water Street Date & Time Completed: 12/7/2005 9:30 AM
Drilling Company    Foreman Sampler(s) Sampler Hammer Drop

Warren George Reynolds Warren George 140 Lbs. Slide Hammer 30" Via Cathead Line
Drilling Equipment    Method Elevation & Datum Completion Depth Rock Depth   

Direct Push Drill Rig Split Spoon. 10ft. Not Encountered
Bit Size(s)    Core Barrel(s) ERM Representative

2 ft. split spoon Joseph Caniano
DEPTH

SOIL DESCRIPTION
(ft below Sample Recovery

grade) Number (feet)
LOCATION:  SURFACE DESCRIPTION: Approximately 3 to 6-inches of Concerete sidewalk

Page 1 of 1

8-10

22103

4-6

6-8

2"

Brown Sand- some building material debris

Brown Sand- some building material debris

1 ft.

1 ft.

1 ft.

Brown Sand- some building material debris

      SAMPLES

SB-2, 4-6ft

SB-2, 6-8ft

SB-2, 8-10ft



ERM Northeast Boring Number

520 Broad Hollow Road, Suite 210, Melville, NY 11747 SB-5
BORING LOG

Project Name & Location    Project Number Date & Time Started: 12/2/2005 12:45 PM

220 Water Street Date & Time Completed: 12/2/2005 1:56 PM
Drilling Company    Foreman Sampler(s) Sampler Hammer Drop

Warren George Reynolds Warren George 140 Lbs. Slide Hammer 30" Via Cathead Line
Drilling Equipment    Method Elevation & Datum Completion Depth Rock Depth   

Direct Push Drill Rig Split Spoon. 6ft. Not Encountered
Bit Size(s)    Core Barrel(s) ERM Representative

2 ft. split spoon Joseph Caniano
DEPTH

SOIL DESCRIPTION
(ft below Sample Recovery

grade) Number (feet)
LOCATION:  SURFACE DESCRIPTION: Approximately 3 to 6-inches of Concerete sidewalk

Page 1 of 1

Brown Sand- some building material debris

      SAMPLES

SB-5, 2-4ft

SB-5, 4-6ft

1 ft.

1 ft.
Brown Sand- some building material debris

Boring Refusal.  No additional samples collected

2"

22103

2-4

4-6



ERM Northeast Boring Number

520 Broad Hollow Road, Suite 210, Melville, NY 11747 SB-06
BORING LOG

Project Name & Location    Project Number Date & Time Started: 12/2/2005 7:00 AM

220 Water Street Date & Time Completed: 12/2/2005 8:30 AM
Drilling Company    Foreman Sampler(s) Sampler Hammer Drop

Warren George Reynolds Warren George 140 Lbs. Slide Hammer 30" Via Cathead Line
Drilling Equipment    Method Elevation & Datum Completion Depth Rock Depth   

Direct Push Drill Rig Split Spoon. 3ft Not Encountered
Bit Size(s)    Core Barrel(s) ERM Representative

2 ft. split spoon Joseph Caniano
DEPTH

SOIL DESCRIPTION
(ft below Sample Recovery PID

grade) Number (feet) (ppm)
LOCATION:  SURFACE DESCRIPTION: Approximately 3 to 6-inches of Concerete sidewalk

Page 1 of 1

Brown Sand- some organic material, building material debris

      SAMPLES

SB-06, 0-2 ft 1 ft.

Boring Refusal.  No additional samples collected

2"

22103

2-3 0.1



ERM Northeast Boring Number

520 Broad Hollow Road, Suite 210, Melville, NY 11747 SB-10
BORING LOG

Project Name & Location    Project Number Date & Time Started: 11/30/2005 10:45 AM

220 Water Street Date & Time Completed: 11/30/2005 1:30 PM
Drilling Company    Foreman Sampler(s) Sampler Hammer Drop

Warren George Reynolds Warren George 140 Lbs. Slide Hammer 30" Via Cathead Line
Drilling Equipment    Method Elevation & Datum Completion Depth Rock Depth   

Direct Push Drill Rig Split Spoon. 8ft Not Encountered
Bit Size(s)    Core Barrel(s) ERM Representative

2 ft. split spoon Joseph Caniano
DEPTH

PID SOIL DESCRIPTION
(ft below Sample Recovery (ppm)

grade) Number (feet) See Note
LOCATION:  SURFACE DESCRIPTION: Dark and silty sand with organic material

Notes
(1) PID was malfunctioning; readings suspect since PID maxed out at 10,000 and then continued to only read 10,000 ppm.
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Dark and silty sand with organic material

      SAMPLES

SB-10, 0-2 ft

SB-10, 2-4 ft

SB-10, 4-6 ft

SB-10, 6-8 ft

1 ft.

2 ft.

2 ft.

2 ft.

Dark and silty sand with organic material

Dark Brown Sand

Dark and silty sand with organic material
3884 (1)

1787 (1)

2"

22103

0-2

2-4

209 (1)

4784  (1)

6-8

4-6



ERM Northeast Boring Number

520 Broad Hollow Road, Suite 210, Melville, NY 11747 SB-11
BORING LOG

Project Name & Location    Project Number Date & Time Started: 12/1/2005 11:15 AM

220 Water Street Date & Time Completed: 12/1/2005 12:00 PM
Drilling Company    Foreman Sampler(s) Sampler Hammer Drop

Warren George Reynolds Warren George none none
Drilling Equipment    Method Elevation & Datum Completion Depth Rock Depth   

Direct Push Drill Rig Hand Auger 6ft. Not Encountered
Bit Size(s)    Core Barrel(s) ERM Representative

1ft hand auger Joseph Caniano
DEPTH

SOIL DESCRIPTION
(ft below Sample Recovery PID

grade) Number (feet) (ppm)
LOCATION:  SURFACE DESCRIPTION: Approximately 6-inches of Concrete 
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4-6

22103

0-2

2-4

110.0

32.0

45.0

4"

Brown Sand

Brown Sand

Boring Refusal.  No additional samples collected

1 ft.

1 ft.

1 ft.

Brown Sand-  stained darker brown

      SAMPLES

SB-11, 0-2 ft

SB-11, 2-4 ft

SB-11, 4-6 ft



ERM Northeast Boring Number

520 Broad Hollow Road, Suite 210, Melville, NY 11747 SB-13
BORING LOG

Project Name & Location    Project Number Date & Time Started: 11/29/2005 8:00 AM

220 Water Street Date & Time Completed: 11/29/2005 9:30 AM
Drilling Company    Foreman Sampler(s) Sampler Hammer Drop

Warren George Reynolds Warren George 140 Lbs. Slide Hammer 30" Via Cathead Line
Drilling Equipment    Method Elevation & Datum Completion Depth Rock Depth   

Direct Push Drill Rig Split Spoon. 2 ft Not Encountered
Bit Size(s)    Core Barrel(s) ERM Representative

2 ft. split spoon Joseph Caniano
DEPTH

SOIL DESCRIPTION
(ft below Sample Recovery

grade) Number (feet)
LOCATION:  SURFACE DESCRIPTION: Approximately 6-12 inches of concrete floor and sub-base
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22103

1-2  

Boring Refusal.  No additional samples collected

3.25

< 1 ft.
Brown Sand

      SAMPLES

SB-13 1-2 ft.



ERM Northeast Boring Number

520 Broad Hollow Road, Suite 210, Melville, NY 11747 SB-2-2
BORING LOG

Project Name & Location    Project Number Date & Time Started: 12/2/2005 10:00 AM

220 Water Street Date & Time Completed: 12/2/2005 10:45 AM
Drilling Company    Foreman Sampler(s) Sampler Hammer Drop

Warren George Reynolds Warren George 140 Lbs. Slide Hammer 30" Via Cathead Line
Drilling Equipment    Method Elevation & Datum Completion Depth Rock Depth   

Direct Push Drill Rig Split Spoon. 12ft. Not Encountered
Bit Size(s)    Core Barrel(s) ERM Representative

2 ft. split spoon Joseph Caniano
DEPTH

SOIL DESCRIPTION
(ft below Sample Recovery PID

grade) Number (feet) (ppm)
LOCATION:  SURFACE DESCRIPTION: Approximately 3 to 6-inches of Concerete sidewalk
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10-12

22103

6-8

8-10

0.0

0.1

0.0

2"

Brown Sand- some building material debris

Brown Sand- some building material debris

1 ft.

1 ft.

1 ft.

Brown Sand- some building material debris

      SAMPLES

SB-2-2, 6-8ft

SB-2-2, 6-8ft

SB-2-2, 6-8ft



ERM Northeast Boring Number

520 Broad Hollow Road, Suite 210, Melville, NY 11747 SB-2-6
BORING LOG

Project Name & Location    Project Number Date & Time Started: 12/5/2005 7:20 AM

220 Water Street Date & Time Completed: 12/5/2005 10:00 AM
Drilling Company    Foreman Sampler(s) Sampler Hammer Drop

Warren George Reynolds Warren George 140 Lbs. Slide Hammer 30" Via Cathead Line
Drilling Equipment    Method Elevation & Datum Completion Depth Rock Depth   

Direct Push Drill Rig Split Spoon. 6ft. Not Encountered
Bit Size(s)    Core Barrel(s) ERM Representative

2 ft. split spoon Joseph Caniano
DEPTH

SOIL DESCRIPTION
(ft below Sample Recovery

grade) Number (feet)
LOCATION:  SURFACE DESCRIPTION: Approximately 3 to 6-inches of Concerete sidewalk
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Brown Sand- some building material debris

      SAMPLES

SB-2-6, 0-2ft

SB-2-6, 2-4ft

SB-2-6, 4-6ft

1 ft.

1 ft.

1 ft.

Brown Sand- some building material debris

Brown Sand- some building material debris

2"

22103

0-2

2-4

4-6



ERM, INC. WELL : MW-1
520 Broad Hollow Road, Suite 210, Melville, NY 11747

MONITORING WELL CONSTRUCTION
Project Name & Location Water Level(s) Site Elevation Datum

220 Water Street 0022103 (ft below top of PVC casing) Not Available
Drilling Company Level Ground Elevation

Warren George Date Time (feet) Not Available
Surveyor Top of Protective Steel Cap Elevation

12/14/2005 15:00 35.38 Not Available
ERM Representative Top of Riser Pipe Elevation

Joseph Caniano Not Available

CONSTRUCTION DETAILS

Generalized Soil Description **Depth PROTECTIVE STEEL CAP WITH LOCK

0.0

0-6"  Concrete
< ------ PROTECTIVE STEEL CASING CEMENTED IN PLACE

0.5- 12' 2.0
Brown Sand
with Construction Debris <-- BENTONITE-CEMENT GROUT

36.0
 
<-- BENTONITE SEAL

 <----------- RISER
40.0  DIAMETER: 2-inch

------  MATERIAL: PVC
------ <------------ WELL SCREEN
------  SLOT SIZE:
------  DIAMETER: 2-inch
------ MATERIAL: PVC
------  
------      <-------- SAND PACK
------ TYPE: 00 Sand
------  

50.0 <------------ BOTTOM CAP (PVC)

 
BOTTOM OF BOREHOLE

REMARKS Well development was performed on Thursday  12/29/05.  Approximately 15 gallons of purge 

water was recovered.  

Soil description was obtained from cuttings from well installation.

* Elevation (feet) above mean sea level unless noted ** Depth in feet below grade

12- 50' Sand and Gravel with 
some cobbles

C:\SFORMS\MW-1.xls
rev. 9/96



ERM, INC. WELL : MW-2
520 Broad Hollow Road, Suite 210, Melville, NY 11747

MONITORING WELL CONSTRUCTION
Project Name & Location Water Level(s) Site Elevation Datum

220 Water Street 0022103 (ft below top of PVC casing) Not Available
Drilling Company Level Ground Elevation

Warren George Date Time (feet) Not Available
Surveyor Top of Protective Steel Cap Elevation

12/12/2005 1430 30.6 Not Available
ERM Representative Top of Riser Pipe Elevation

Joseph Caniano Not Available

CONSTRUCTION DETAILS

Generalized Soil Description **Depth PROTECTIVE STEEL CAP WITH LOCK

0.0

0-6"  Concrete
< ------ PROTECTIVE STEEL CASING CEMENTED IN PLACE

0.5- 12' 2.0
Brown Sand
with Construction Debris <-- BENTONITE-CEMENT GROUT

43.0
 

45.0 <-- BENTONITE SEAL

 <----------- RISER
47.0  DIAMETER: 2-inch

------  MATERIAL: PVC
------ <------------ WELL SCREEN
------  SLOT SIZE:
------  DIAMETER: 2-inch
------ MATERIAL: PVC
------  
------      <-------- SAND PACK
------ _______ 00 Sand
------  

57.0 <------------ BOTTOM CAP (PVC)

 
BOTTOM OF BOREHOLE

REMARKS Well development was performed on Thursday  12/29/05.  Approximately 40 gallons of purge 

water was recovered.

Soil description was obtained from cuttings from well installation.

* Elevation (feet) above mean sea level unless noted ** Depth in feet below grade

12- 50' Sand and Gravel with 
some cobbles

C:\SFORMS\MW-2.xls
rev. 9/96



ERM, INC. WELL : MW-3
520 Broad Hollow Road, Suite 210, Melville, NY 11747

MONITORING WELL CONSTRUCTION
Project Name & Location Water Level(s) Site Elevation Datum

220 Water Street 0022103 (ft below top of PVC casing) Not Available
Drilling Company Level Ground Elevation

Warren George Date Time (feet) Not Available
Surveyor Top of Protective Steel Cap Elevation

12/13/2005 15:30 24.4 Not Available
ERM Representative Top of Riser Pipe Elevation

Joseph Caniano Not Available

CONSTRUCTION DETAILS

Generalized Soil Description **Depth PROTECTIVE STEEL CAP WITH LOCK

0.0

0-6"  Concrete

< ------ PROTECTIVE STEEL CASING CEMENTED IN PLACE
0.5- 12' 2.0
Brown Sand
with Construction Debris <-- BENTONITE-CEMENT GROUT

36.0
 
<-- BENTONITE SEAL

 <----------- RISER
40.0  DIAMETER: 2-inch

------  MATERIAL: PVC
------ <------------ WELL SCREEN
------  SLOT SIZE:
------  DIAMETER: 2-inch
------ MATERIAL: PVC
------  
------      <-------- SAND PACK
------ TYPE: 00 Sand
------  

50.0 <------------ BOTTOM CAP (PVC)

 
BOTTOM OF BOREHOLE

REMARKS Well development was performed on Thursday  12/29/05.  Approximately 40 gallons of purge 

water was recovered.

Soil description was obtained from cuttings from well installation.

* Elevation (feet) above mean sea level unless noted ** Depth in feet below grade

12- 50' Sand and Gravel with 
some cobbles

C:\SFORMS\MW-3.xls
rev. 9/96



ERM, INC. WELL : MW-4
520 Broad Hollow Road, Suite 210, Melville, NY 11747

MONITORING WELL CONSTRUCTION
Project Name & Location Water Level(s) Site Elevation Datum

220 Water Street 0022103 (ft below top of PVC casing) Not Available
Drilling Company Level Ground Elevation

Aquifer Drilling and Testing Date Time (feet) 37.05 feet above mean sea level
Surveyor Top of Protective Steel Cap Elevation

Keller & Kirkpatrick 10/31/2006 12:30 34.32 Not Available
ERM Representative Top of Riser Pipe Elevation

Elena Ponce 36.41 feet above mean sea level

CONSTRUCTION DETAILS

Generalized Soil Description **Depth PROTECTIVE STEEL CAP WITH LOCK

0.0

0-6"  Concrete

< ------ PROTECTIVE STEEL CASING CEMENTED IN PLACE
0.5- 12' 2.0
Brown Sand
with Construction Debris <-- BENTONITE-CEMENT GROUT

25.0
 

28.0 <-- BENTONITE SEAL

 <----------- RISER
32.0  DIAMETER: 2-inch

------  MATERIAL: PVC
------ <------------ WELL SCREEN
------  SLOT SIZE:
------  DIAMETER: 2-inch
------ MATERIAL: PVC
------  
------      <-------- SAND PACK
------ TYPE: 00 Sand
------  

42.0 <------------ BOTTOM CAP (PVC)

 
BOTTOM OF BOREHOLE

REMARKS Well development was performed on Saturday 10/14/06 and again on Tuesday 10/17/06.  

The well was pumped multiple times successively until it was dry and recovered.  Approximately

 30 gallons of purge water was removed.  Soil description was obtained from cuttings from well installation.

* Elevation (feet) above mean sea level unless noted ** Depth in feet below grade

12- 42' Sand and Gravel with 
cobbles

C:\SFORMS\MW-4.xls
rev. 9/96
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Appendix D  
 
CD of Data Usability Summary Reports and Laboratory 
Analytical Reports 
 
 
To be included in final report to NYSDEC 
 




