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1 INTRODUCTION  

This report summarizes the results of the February 2010 on-site soil vapor intrusion (SVI) 

investigations implemented by Walden Environmental Engineering, PLLC (Walden) at 500 West 

John Street, Hicksville, New York.  The SVI investigation was conducted in accordance with 

recommendations from the On-site Soil Vapor Intrusion Investigation Summary Report, Anchor 

Chemical Superfund Site, Oyster Bay, Nassau County, New York (Site No. 130021) (Walden, June 

2009) and the subsequent letter from the New York State Department of Environmental 

Conservation (NYSDEC) dated July 15, 2009.  

 

Walden conducted the SVI investigation in accordance with the NYSDEC approved Work Plan 

for On-site Vapor Intrusion Investigation, Anchor Chemical Superfund Site, Oyster Bay, Nassau 

County, New York (Site No. 130021) (SVI Investigation Work Plan, Sterling Environmental 

Engineering, P.C., August 2, 2007, revised December 7, 2007 and February 4, 2008) as described 

in previous report submittals summarizing the 2008 and 2009 SVI investigations.  The SVI 

Investigation Work Plan was developed in accordance with NYSDEC’s DER-13: Strategy for 

Evaluating Soil Vapor Intrusion at Remedial Sites in New York (issued October 18, 2006) and the 

New York State Department of Health (NYSDOH) Final Guidance for Evaluating Soil Vapor 

Intrusion in the State of New York (dated October 2006).  

 

A brief site description and the objectives of the SVI investigations are presented below.  Section 

2 describes the field work conducted during the SVI investigations at 500 West John Street.  

Section 3 summarizes the sampling results from the three SVI investigations and presents an 

evaluation of the SVI investigation results. 

1.1 Site Description 

The site is located on the north side of West John Street, to the east of the intersection with 

Charlotte Avenue (Refer to Figure 1- Site Location Map).  A 28,850 square foot, two-story 

building currently utilized for commercial purposes is located on this 1.5 acre lot.  Tenants of the 

first floor include “The Cookie Factory” and “Nassau County Candy Distributors”.  The site is 

included in the New York State Registry of Inactive Hazardous Waste Sites as the Former Anchor 
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Chemical Site (No. 130021).  NYSDEC identifies site related contaminants of concern as 

volatile organic compounds (VOCs), including tetrachloroethylene (PCE), trichloroethylene 

(TCE), 1,1,1-trichloroethane (1,1,1-TCA) and their breakdown products.  NYSDEC’s July 15, 

2009 letter indicated that the State intends to reclassify the 500 West John Street site from a Class 

2 Site to a Class 4 Site (properly closed, requiring monitoring only) based on available 

information. 

1.2 Site History 

From approximately 1964 to 1978, Anchor Chemical leased the site and was involved with 

manufacturing, blending, and storing chemicals.  In 1978, Anchor Chemical was purchased by 

Chessco Industries and continued operating until 1985 under the name of Anchor/Lith-Kem-Ko.  

Reportedly, 17 underground storage tanks (USTs) and seven (7) aboveground storage tanks 

(ASTs), which previously contained chemicals and solvents, such as acetone, 1,1,1-TCA, 

methylene chloride, 2-butoxyethanol, and isopropyl, were used at the site until 1985.  In 1981, 14 

of the USTs reportedly underwent tank tightness testing, and five failed.  In 1982 and 1983, the 

remaining three USTs were tightness tested and one failed.  Subsequently, three groundwater 

monitoring wells were installed.  In 1985, the seven (7) ASTs were removed from the site. 

 

In 1983, the site was included in the NYSDEC’s Registry of Inactive Hazardous Waste Sites.  In 

1986, the site was added to the National Priorities List (NPL) by the United States 

Environmental Protection Agency (USEPA). 

 

In 1989, the USEPA issued an Administrative Order on Consent to K.B. Company, the owner of 

the site at the time, to undertake a Remedial Investigation/Feasibility Study (RI/FS) to determine 

the nature and extent of contamination at the site and to evaluate options for remediation.  In 

1989 and 1992, the USEPA issued additional Administrative Orders to Chessco Industries and 

Anchor/Lith-Kem-Ko requiring them to participate and cooperate with K.B. Company in 

performing the RI/FS.  In 1995, the RI was completed and included the closure of 12 USTs, 

installation of eight groundwater monitoring wells (four shallow and four deep), three 

groundwater sampling events, two soil sampling events beneath the USTs, and one sediment 
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sampling event from nine drywells and three cesspools.  On June 2, 1995, a Risk Assessment 

(RA) was finalized by the USEPA.  On September 29, 1995, K.B. Company, Chessco Industries, 

and Anchor/Lith-Kem-Ko removed contaminated sediment and soil from the on-site drywells, as 

ordered by the USEPA. 

 

In December 2005, K.B. Company collected groundwater samples from the on-site groundwater 

monitoring wells and split samples were obtained by the NYSDEC.  VOCs were not detected in 

any of the groundwater samples.   

 

In response to the RI/FS, the NYSDEC requested that a SVI investigation be conducted at this 

site.  The SVI sampling point installation and first round of sampling field work was conducted 

from March 25 to 28, 2008.  Based on the results of the March 2008 sampling, a second round of 

SVI sampling field work was conducted from February 2 to 5, 2009 with the collection of 

sampling canisters from indoor locations 1, 2 and 3 (refer to sampling locations shown on Figure 

2).  The February 2010 SVI sampling field work described herein is based on results from the 

February 2009 sampling event and subsequent correspondence with the NYSDEC. 

1.3 SVI Investigation Objectives 

The objective of the on-site SVI investigation was to monitor for potential vapor intrusion 

impacts in the on-site building.  The field work included collection of sub-slab vapor and indoor 

air samples.  The February 2010 field work is summarized in Section 2 of this report and was 

completed in accordance with the sampling procedures described in the June 2009 On-site Soil 

Vapor Intrusion Investigation Summary Report, Anchor Chemical Superfund Site, Oyster Bay, 

Nassau County, New York (Site No. 130021). 
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2 SVI INVESTIGATION FIELD WORK 

The third round of SVI sampling field work commenced on February 11 and was completed on 

February 12, 2010 with the collection of sampling canisters from two sub-slab locations (SVI-1 

and SVI-2) and two adjacent indoor air sampling locations (IA-1 and IA-2).  Refer to Figure 2 

for the sampling location map. 

 

The SVI sampling was conducted within the heating season as required by the NYSDOH and 

NYSDEC SVI guidance documents.  Sub-slab vapor samples and indoor air samples are 

typically collected during the heating season because soil vapor intrusion is more likely to occur 

when a building's heating system is in operation and doors and windows are closed.  The 

NYSDOH defines the heating season as the period from November 15
th

 to March 31
st
.  During 

colder months, heating systems should be operating to maintain normal indoor air temperatures 

(i.e., 65 – 75 °F) for at least 24 hours prior to and during the scheduled sampling time.   

2.1 Building Evaluations 

Pre-sampling building inspections were performed to identify potential vapor intrusion pathways 

and determine appropriate sub-slab and indoor air sampling locations.  The building was 

inspected to evaluate the physical layout and condition of the building and to identify operations 

and/or materials storage locations (especially historic or current storage or use of volatile 

chemicals in commercial or industrial processes and/or during building maintenance) that may 

affect or interfere with the proposed sampling or interpretation of the sampling results.  

Consideration was given to factors such as access for installation/sampling purposes, interior 

uses of the building, foundation/floor slab installation and conditions, heating/ventilation/ 

mechanical system operation, and utility layout/breaches. 

 

The on-site building consists of a slab-on-grade floor with concrete block and brick walls.  The 

NYSDOH guidance states that sub-slab vapor probes should be installed at locations where the 

potential for ambient air infiltration from floor penetration is minimal.  Since the original sub-

slab sampling vapor probes installed in March 2008 were also used during the February 2009 

and February 2010 investigations, the building floor was inspected prior to sampling, and any 
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observed penetrations (cracks, floor drains, utility perforations, sumps, etc.) were noted and 

recorded.  The building foundation and floors in the areas of the sample locations were noted to 

be in good condition with no evidence of preferential pathways.  

 

To reduce the potential for interference and sample dilution effects, the building tenants were 

notified in advance of sampling to ensure that the occupants avoided the following activities 

within the 24 hours prior to sampling wherever possible (per the October 2006 NYSDOH 

guidance): 

 

• Opening any windows, dampers, openings or vents; 

• Operating ventilation fans unless special arrangements were made; 

• Smoking in the building; 

• Painting; 

• Using any auxiliary heating equipment (e.g., kerosene heater); 

• Operating or storing automobile(s) in an attached garage; 

• Allowing containers of gasoline or oil to remain within the building or garage area, 

except for fuel oil tanks; 

• Cleaning, waxing or polishing furniture, floors or other woodwork with petroleum or oil-

based products; 

• Using air fresheners, scented candles or odor eliminators; 

• Engaging in any activities that use materials containing volatile chemicals; 

• Using cosmetics including hairspray, nail polish, nail polish removers, perfume/cologne, 

etc.; 

• Lawn mowing, paving with asphalt, or snow blowing; 

• Applying pesticides; 

• Using building repair or maintenance products, such as caulk or roofing tar; and 

• Bringing freshly dry-cleaned clothing or furnishings into the building. 

 

The indoor air quality questionnaire and building inventory sheet provided in Appendix B 

(Product Inventory) of the NYSDOH guidance was completed prior to sampling.  A copy of the 

completed questionnaire for the on-site building is provided in Appendix A of this report. 
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2.2 Sampling Locations 

Two (2) pairs of indoor air/sub-slab samples (IA-1, IA-2, SVI-1 and SVI-2), plus one (1) 

duplicate (IAD, a duplicate of IA-1) were collected from the on-site building in February 2010.  

(The sub-slab duplicate sample, SVID, was compromised and therefore was not analyzed, as 

approved through discussions with the NYSDEC representative.)  Refer to Figure 2 for the 

sampling locations. 

 

In March 2008, eight (8) exterior soil vapor samples (SV-1A/SV-1B through SV-4A/SV-4B, with 

SVD a duplicate of SV-2A), were collected at the locations shown on Figure 2, concurrently with 

the sub-slab, indoor air and outdoor air samples to obtain samples representative of soil vapor 

conditions on-site.  Figure 3 shows a general construction diagram of the soil vapor sampling 

points and the March 2008 exterior soil vapor sampling results are summarized in Table 4.  

Exterior soil vapor sampling was not required for the 2009 and 2010 sampling events. 

 

An outdoor ambient air sample was not collected during the February 2010 SVI sampling event.  

Ambient air sampling results are used when interpreting SVI data to help identify sources of 

compounds detected in indoor air and sub-slab vapor samples.  Historically, ambient air 

sampling at the site has not detected target compounds in outdoor air at concentrations above the 

NYSDOH Air Guideline values or the USEPA BASE Outdoor Air 75
th

 percentile concentrations 

discussed in Section 3.  The same target compounds were detected in the indoor air and sub-slab 

vapor samples during all three SVI sampling events.  In addition, there have been no known 

changes in area businesses since the 2009 sampling event that would influence ambient air 

quality.  Therefore, ambient air sampling data for the 2010 SVI sampling event was not needed 

to augment the interpretation of the 2010 indoor air and sub-slab vapor sampling results and 

actions based on the comparison to the NYSDOH decision matrices. 

2.2.1 Sub-slab Sampling  

For sampling purposes, a threaded fitting connected to inert polyethylene tubing was inserted 

into the sampling port for connection to a Summa
®

 canister.  Refer to Figure 4 for a general 

diagram of the construction of the sub-slab vapor points. 
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2.2.2 Tracer Gas Monitoring 

The NYSDOH guidance recommends using a tracer gas as a quality assurance/quality control 

(QA/QC) measure to verify the integrity of the soil vapor probe seal.  This measure is used to 

determine that the soil vapor sample has not been diluted by ambient air.  Walden performed this 

monitoring in accordance with NYSDOH guidance at the sub-slab soil vapor points.  Plastic 

sheeting was placed around the sampling probes and sealed around the edges to create an 

adequate surface seal to prevent ambient air infiltration.  Helium tracer gas was introduced under 

the plastic sheeting through a small opening to enrich the atmosphere in the immediate vicinity 

of the sampling probes with the tracer gas.  A portable helium monitoring device, MGD-2002 

Helium Leak Detector, was used to analyze a soil vapor sample for the helium tracer gas to 

confirm the integrity of the probe seals before vapor samples were collected in Summa
®

 

canisters.  The helium detector also served to purge the points of 3 to 5 volumes of air prior to 

sampling. 

2.2.3 Indoor Air Sampling  

At each sub-slab sampling location, a corresponding indoor air sample was also collected.  The 

indoor air sample was collected at approximately the same location as the sub-slab sampling port 

and at a height approximately three (3) feet above the floor to represent the height of the 

breathing zone of a seated office occupant or three (3) to five (5) feet above the ground to 

represent breathing zones in warehouse spaces, as per NYSDOH Guidance.  Indoor air samples 

were collected on-site over a 24 hour period utilizing a laboratory provided clean Summa
®

 

canister with a regulator to keep the Summa
®

 canister sampling flow rates at less than 0.2 liters 

(or 200 mls) per minute.  The same sampling locations and procedures were utilized in March 

2008, February 2009 and February 2010. 

2.3 Air/Vapor Sampling Procedures 

The Summa
®

 canister sampling procedures used on-site are summarized below. 

 

A NYSDOH-certified laboratory provided and certified clean six-liter (6L) Summa
®

 canister 

was utilized for sample collection.  A Summa
®

 canister was placed adjacent to each in-ground 
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sampling port (for sub-slab vapor samples) or at each sampling location (for indoor air samples).  

Where a sub-slab sample was being collected, a tee fitting was used to connect the Summa
®

 

canister tubing to the sampling port tubing, and the third leg of the tee was utilized for tracer gas 

monitoring and purging purposes.  Helium tracer gas and an MGD-2002 Helium Leak Detector 

were utilized.  A 60 cc syringe was utilized to purge the lines, then the helium detector was used 

to verify that there were no leaks.  Where a duplicate sample was collected (refer to Section 2.2 

for discussion of duplicate samples), an additional tee fitting was used to collect both samples at 

the same time.   

 

Prior to sampling at each point, a pressure gauge was used to check the Summa
® 

canister for 

vacuum, and the pressure was recorded.  In the case of sub-slab vapor sampling, the ground 

surface was sealed in advance to prevent ambient air infiltration during purging and collection of 

samples and duplicates.   

 

A laboratory provided and calibrated regulator was used to keep the Summa
®

 canister sampling 

flow rates at less than 0.2 liters (or 200 mls) per minute.  The volume of air in each of the 

vapor/air sampling points (volume of sampling probe and/or tube depending on sample being 

secured) was calculated, and a minimum of one (1) to five (5) volumes was purged using the 

MGD-2002 Helium Leak Detector (in 2008) or 60 cc syringe (in 2009 and 2010) immediately 

prior to sample collection and tested for the presence of the helium tracer gas.  Once it was 

confirmed that no ambient air infiltration was occurring through the sample tubing connections 

(i.e., no significant detection of helium tracer gas), the soil vapor/air samples were then collected 

by opening the Summa
®

 canister valve to draw air in through the regulator to collect the sample 

at a rate of less than 0.2 liters per minute for a specified time (e.g., 24 hours).  After sampling 

was completed, the pressure gauge was read again, the vacuum was recorded, and the Summa
®

 

canister valve was closed.  Refer to Tables 1, 2 and 3 for a summary of these field parameters. 

 

After conducting the sampling event, it was discovered that the sub-slab duplicate sample, SVID, 

was compromised since the sampling valve had broken.  The sample was therefore not analyzed 

and will not be commented on in this report, as approved through discussions with the NYSDEC 

representative. 
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The Summa
®

 canisters were labeled with the site name, the Walden job number, sample location 

and identification, date, time, sampler’s initials, and the parameter(s) for analysis.  The samples 

were transported to the laboratory in such a manner as to avoid container damage during 

transportation and to minimize the possibility of cross-contamination.  The samples were 

delivered via an overnight courier under the appropriate Chain-of-Custody protocol. 

2.4 Sample Analysis and Reporting 

The Summa
®

 canisters were submitted to Columbia Analytical Services of Simi Valley, 

California, a NYSDOH ELAP certified laboratory, and analyzed for VOCs using USEPA Method 

TO-15 with the analytical detection limits set forth in the NYSDOH guidance document.  All 

sample data packages submitted by the analytical laboratory were reported in conformance with 

the NYSDEC ASP Superfund-CLP, Category B deliverable requirements applicable to the 

method utilized.  

 

Duplicate samples were collected as noted in Section 2.2 in accordance with the requirements of 

the sampling and analytical methods used to evaluate sample QA/QC.  At least ten percent 

duplicate samples were collected to analyze errors.  Three (3) duplicate samples (one each of 

indoor air, outdoor air, and sub-slab) were collected in March 2008 and February 2009 in 

addition to one (1) soil vapor duplicate which was collected in March 2008.  One indoor air 

duplicate was collected and analyzed during the February 2010 sampling event.  Additional 

QA/QC analysis was conducted by the laboratory in accordance with the USEPA method 

requirements.  The laboratory provided written and electronic copies of the analytical and 

QA/QC data for review. 
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3 EVALUATION OF SVI INVESTIGATION SAMPLING RESULTS 

Walden reviewed the SVI results in accordance with the NYSDOH SVI Guidance (October 

2006).  In this document, NYSDOH lists Air Guideline values for methylene chloride, TCE and 

PCE, and provides SVI decision matrices for these compounds as well as considering 

concentrations of carbon tetrachloride, vinyl chloride, 1,1-dichloroethene (1,1-DCE), cis-1,2-

dichloroethene (cis-1,2-DCE) and 1,1,1-TCA.   

 

Where analytes were detected that were not considered in the NYSDOH SVI decision matrices, 

Appendix C of the NYSDOH SVI guidance (Volatile Organic Chemicals in Air – Summary of 

Background Databases) was referenced for typical background concentrations of these 

compounds.  Appendix C of the NYSDOH guidance lists ranges of background concentrations 

published in USEPA’s 2001 Building Assessment and Survey Evaluation (BASE) database 

(NYSDOH Table C2).  When developing BASE, USEPA collected indoor and outdoor air 

samples at randomly selected public and commercial buildings using Summa
®

 canisters.  

NYSDEC has indicated that the 75
th

 percentile concentrations listed in the BASE database 

represent an appropriate upper value for comparison with the chemical concentrations detected 

during the SVI investigations. 

 

The sub-slab vapor and indoor air analytical data are summarized in Tables 5 and 6; these tables 

also include the NYSDOH Air Guideline values and 75
th

 percentile concentrations from the 

BASE database for individual compounds where applicable.  Table 7 summarizes the 2008 and 

2009 outdoor air sampling results.  Tables 8 through 10 summarize and compare the SVI data for 

the compounds included in the NYSDOH SVI guidance document decision matrices.  Copies of 

the Chain-of-Custody forms and laboratory analytical data are attached as Appendix B.  The 

2008, 2009 and 2010 Data Usability Summary Reports (DUSR), which were prepared in 

accordance with DER-10, are provided in Appendix C.       
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3.1 Data Evaluation 

Based on the February 2009 SVI sampling results, two sub-slab vapor points (SVI-1 and SVI-2) 

and associated indoor air sampling locations (IA-1 and IA-2) were resampled in February 2010, 

in accordance with NYSDEC requirements.   

 

Sub-slab and indoor air sampling results from the on-site building are as follows (refer to Tables 

5 and 6):  

• Refer to Table 10 for an evaluation of the 2010 analytical results for those compounds 

considered by the NYSDOH decision matrices.  

• Overall, similar compounds were detected at similar concentrations in the samples 

secured during the February 2010 soil vapor intrusion sampling event as were detected in 

March 2008 and February 2009, indicating no significant changes have occurred.   

• Between March 2008 and February 2010, the 1,1,1-TCA concentrations at SVI-1 and 

SVI-2 have decreased.  However, the NYSDOH decision matrix comparison presented in 

Table 10 recommends monitoring for soil vapor intrusion at the SVI-2/IA-2 location 

based on the 1,1,1-TCA concentrations detected during the February 2010 sampling 

event.  It should be noted that the 1,1,1-TCA concentrations detected for SVI-2/IA-2 are 

only ten percent above the decision matrix limits that recommend monitoring. 

• It should be noted that although 1,1,1-TCA was detected in the sub-slab and indoor air 

samples secured from the SVI-2/IA-2 location, a NYSDOH Air Guideline value has not 

been established for 1,1,1-TCA.   

• Although PCE and/or TCE were detected in the SVI-1 and SVI-2 sub-slab samples, the 

concentrations did not exceed their NYSDOH Air Guideline values and no further action 

is warranted for these compounds based on the NYSDOH decision matrices in 

comparison to their related indoor air sample concentrations (IA-1 and IA-2, 

respectively).  

• The concentrations of carbon tetrachloride detected in the SVI-1 and SVI-2 sub-slab 

samples, and in the related indoor air samples (IA-1, IA-2, and IAD), fell below the 75
th

 

percentile USEPA BASE Indoor Air Concentrations, and all were less than 0.48 µg/m
3
, 

consistent with the levels (less than 1 µg/m
3
) typically found in indoor and outdoor air as 

noted in the NYSDOH fact sheet for carbon tetrachloride.  A NYSDOH Air Guideline 
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value has not been established for this compound.  Carbon tetrachloride is commonly 

contained in building materials and cleaning products (refer to Appendix D for the carbon 

tetrachloride chemical profile sheet).  Since the chemical inventory (refer to Appendix A) 

did not reveal any chemical products containing carbon tetrachloride, the building 

materials are believed to be the source of the carbon tetrachloride detected in these 

samples.  Therefore, no further action is required based on the detected concentrations of 

carbon tetrachloride.   

 

A number of compounds were detected in the 2010 sub-slab samples and indoor air samples that 

are not considered by the NYSDOH decision matrices and do not have NYSDOH Air Guideline 

values.  However, the concentrations of many of these compounds fall below the 75
th

 percentile 

background concentrations listed in the USEPA BASE database, as shown in Tables 5 and 6.  

These compounds have a number of listed commercial uses in consumer products, building 

materials, or furnishings that contribute to indoor air pollution, including cleaning supplies and 

machinery such as hydraulic fork lifts, and could therefore apply to materials used in the 

construction of the on-site building itself and materials/items stored and handled in the building.  

Refer to Appendix D for chemical profiles of these compounds. 

 

3.2 Conclusion 

Based on the February 2009 sampling results and NYSDEC comments, two sub-slab vapor 

points (SVI-1 and SVI-2) and their associated indoor air sampling locations (IA-1 and IA-2, and 

duplicate IAD) were resampled in February 2010.  During this sampling event, the 1,1,1-TCA 

concentration at sampling locations SVI-1/IA-1 decreased to levels at which no further action is 

required based on the NYSDOH decision matrix comparison presented in Table 10.  Further 

comparisons presented in Table 10 recommend monitoring for soil vapor intrusion at the SVI-

2/IA-2 location based on the 1,1,1-TCA concentrations detected.  However, it should be noted 

that the 1,1,1-TCA concentrations detected at SVI-2/IA-2 have steadily decreased since the 

March 2008 sampling event and the 2010 concentrations exceed the decision matrix limits that 

recommend monitoring by only ten percent.   
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Although the NYSDOH decision matrices indicate that additional monitoring is recommended 

for the 2010-2011 heating season, the overall consistent concentrations of compounds of concern 

detected in the three consecutive sampling events do not indicate any increased potential for 

vapor intrusion or indoor air exposures to building occupants.  Accordingly, the data further 

supports the NYSDEC’s intent to reclassify the 500 West John Street Site from a Class 2 

(representing a significant threat to public health and/or the environment and requiring action) Site to 

a Class 4 Site (properly closed, requiring monitoring only) in an effort to move towards final Site 

closure. 
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