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1. INTRODUCTION 

40th Avenue Dutch Kills Realty, LLC (Dutch Kills) retained Liberty Environmental (Liberty) to 
prepare a Pilot Test Work Plan for a soil vapor extraction (SVE) and in-situ chemical oxidation 
(ISCO) pilot tests at 27-09 40th Avenue, Long Island City, Queens, New York (the Site).  The 
report was prepared as a follow up to the Remedial Action Work Plan (RAWP) dated May 2021.  
The planned cleanup activities are being conducted in accordance with the New York State 
Department of Environmental Conservation (NYSDEC) Decision Document for Site No C241241 
issued in May 2021, approving the selected remedy for the Site. 

The Site is 0.40 acres and is being redeveloped into a mixed-use building consisting of commercial 
and residential spaces.  The selected remedy includes the excavation and off-site disposal of 
approximately 4,500 cubic yards of contaminated soil, backfilling of the site with clean fill to 
establish the design grades, and operation of a soil vapor extraction (SVE) system to remove 
volatile organic compounds (VOCs) from the subsurface and to prevent vapors migrating off site, 
install a zero-valent iron vertical permeable reactive barrier (PRB) neat the downgradient boundary 
to remedial groundwater leaving the Site, inject a chemical oxidant to remediate VOCs in 
groundwater beneath the Site, and install a subslab depressurization system beneath the proposed 
on-Site building to mitigate the migration of vapors into the building from the subsurface. The 
selected remedy intends to achieve a Track 1 unrestricted use; thus, no environmental easement or 
site management plan is anticipated. 

1.1 PURPOSE AND SCOPE

The previous investigative work confirmed the presence of elevated dry cleaning solvent 
tetrachloroethylene (PCE) in soil, groundwater, and soil vapor at the Site.  This pilot study consists 
of installing two SVE extraction points, four vapor extraction monitoring points, two injection wells, 
and six injection monitoring points.  The SVE and injection points will be tested during the study to 
determine a radius of influence and will be used to complete the remedial design and implementation 
of the cleanup remedy.



2 

2. SITE DESCRIPTION AND BACKGROUND 

2.1 Site Description 

The Site consists of three adjoining lots identified as Block 397 and Lots 33, 35, and 39 on the 
New York City Tax Map.  The Site is approximately 17,500 square feet (0.40 acres) and is bounded 
by 40th Avenue to the south, 28th Street to the east, a three-story residential building with an 
automobile garage to the north, and a three-story residential building to the west.  See Figure 1 for 
a Site Location Map. 

The Site is currently undeveloped, but past operations have included a dry cleaner, automotive 
repair and machine shop businesses, a glass factory, woodworking, and a photo-engraving shop.  
Previously, it was developed with three vacant one-story commercial structures with one structure 
per lot.  The buildings were constructed circa 1947 (39-44 28th Street), 1950 (27-09/11 40th 
Avenue), and 1970 (27-03 40th Avenue) and are constructed with concrete slabs-on-grade.  The 
building at 39-44 28th Street had a partial basement present at the northern end of the structure.  
The buildings have been demolished. The owner of the site, 40th Avenue Dutch Kills Realty, LLC, 
has entered the site in the New York State Department of Environmental Conservation (NYSDEC) 
Brownfield Cleanup Program. NYSDEC approved a Remedial Action Work Plan (RWP) for the 
site on May 26, 2021.  

2.2 Background 

The Remedial Investigation indicated the localized presence of PCE source material in at least 
three areas on the Site, at depths varying from 20 to 27 feet, and the presence of chlorinated 
aliphatic hydrocarbon related-constituents in soil vapor and groundwater throughout the property. 
Metals, SVOCs, and pesticides were also identified in the Site’s soil. The available information 
indicates that at least one potentially upgradient source, the Bridge Cleaners Site, may contribute 
to the presence of PCE in groundwater at and around the Site.   

In general, contaminated historic fill material is underlain by fine to medium silty sands and silt 
layers, which overlie thick, competent, plastic clay at approximately 31 to 36 ft bgs.  The high 
plasticity clay layer dips significantly towards the west and may be about 10 to 15 ft thick.  The 
high plasticity clay acts as a hydraulic boundary layer. 

As part of the Supplemental Remedial Investigation (SRI), 55 soil samples were collected and 
analyzed throughout the Site.  In addition, ten groundwater monitoring wells were installed on-
Site and off-Site as part of the SRI and sampled and analyzed to address data gaps in groundwater 
quality and to confirm localized groundwater flow direction.  Four off-Site permanent groundwater 
monitoring wells were installed in sidewalks and driveways adjoining the Site.  Eight soil vapor 
samples (four on-site and four off-site) were collected and analyzed. 

AOC 1 – Former Dry Cleaning Operation 
A localized PCE hotspot extends to a depth of approximately 5 ft bgs at SB-101B.  PCE was 
present in soil vapor samples collected at 25 ft bgs, including a concentration of 270,000 μg/m3

PCE at SV-107 and a concentration of 1,600,00 at SV-4 d μg/m3 PCE during the 2019 RIR.  
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AOC 2 – Former Photo Engraving Operations, Machine Shop, and Subsurface Piping 
A localized PCE hotspot extends to a depth of at least 27 ft bgs at historic boring B-A.  This hot 
spot is approximately 10 ft wide, 25 ft long, and extending to depths of between 17 and 27 ft bgs, 
and potentially deeper, in the vicinity of historic boring B-A.  The top of the extensive, thick, 
competent, plastic clay layer is present throughout the Site at depths of approximately 33 to 35 ft 
bgs in the vicinity of this hotspot. 

AOC 3 – Vicinity of B-1 
PCE was detected above NYSDEC Unrestricted Use Soil Cleanup Objectives (UUSCO) in the 1 
to 4-foot interval at this location.  A PID response of 26 ppm was recorded in the elastic silt at 16 
to 20 ft bgs at SB-103, indicating the likely presence of PCE at concentrations that exceed 
applicable UUSCOs.   

AOC 4 – Contaminated Historic Fill Material (CHFM) 
Visual observations indicate the presence of CHFM to depths of approximately 4 ft bgs throughout 
the Site. The non-native CHFM generally consists of brown silty sands, concrete, brick, coal ash, 
and other construction debris.  Analytical results indicate that PAHs and metals exceed UUSCOs 
in the CHFM. 

AOC 5 – Groundwater 
PCE was detected in all on-site groundwater samples at concentrations exceeding the NYSDEC 
Class GA groundwater standard of 5 μg/L.  The highest concentration of PCE in groundwater was 
at MW-108, along the western Site boundary, which contained 400 μg/L.  The concentration of 
PCE in groundwater was 170 μg/L at MW-105 (AOC 1) and 250 μg/L at MW-106 (AOC 2) in the 
central and eastern portions of the Site, respectively.   The concentration of PCE in groundwater 
along the Site’s northern boundary was 46 μg/L at MW-109 and 340 μg/L at MW-110. 

An off-site source may potentially be contributing to the presence of dissolved-phase chlorinated 
solvents in groundwater. Dissolved-phase PCE was detected in groundwater above its NYSDEC 
Class GA groundwater standard (5 μg/L) at a concentration of 49 μg/L at MW-101 and 64 μg/L at 
MW-102, which are located hydraulically upgradient of the Site.  

AOC 6 – Soil Vapor 
To mitigate the potential soil vapor intrusion risk at the Site, a sub-slab depressurization system 
(SSDS) will be designed and installed.   

AOC 7 – Former Vent Pipes 
No compounds were detected at or above the NYSDEC UUSCO from soil samples in this area.  
No further action is warranted at AOC 7. 

AOC 8 – Floor Drain
A floor drain was located within the former 27-03 40th Avenue building, towards the northern 
property boundary.  No staining was noted in or on the concrete slab surrounding the floor drain.  
No further action is warranted at AOC 8. 

See Figure 2 for the Site layout and soil and groundwater monitoring well locations. 
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3. ISCO PILOT TEST 

Liberty will perform an ISCO pilot test at the Site to determine the in-situ performance of the 
injection of remedial compounds in groundwater for the destruction of PCE.  An alkaline-activated 
persulfate (AAP) ISCO pilot test will be performed to provide implementation data, such as radius 
of influence (ROI), optimal application pressures and dosing.  This data will be used to develop a 
well-designed, full-scale application.  Section 6 of NYSDEC’s decision document dated May 2021 
indicates that laboratory-scale studies are to be conducted to more clearly define design 
parameters. A laboratory-scale or “bench-scale” test is performed to accomplish proof of concept 
or when comparing multiple technologies.  In this instance, an AAP ISCO remedy has already 
been shown to be a proven technology for the treatment of chlorinated solvents at many sites (two 
case studies are included in Appendix 1 that document the proof of concept for AAP ISCO and 
the effectiveness of AAP treatment technology). The critical component of the in-situ test is 
evaluating the movement of injected remedial fluids in the subsurface and determine the ROI at 
various locations, which cannot be evaluated in a bench scale test.  This field-scale test includes 
collecting samples to determine the soil oxidant demand (SOD) of soils, a hydraulic test, 
groundwater sampling, and obtaining an injection permit from the EPA. 

3.1 Permits 

The appropriate well and injection permits for the installation of the injection wells and injection 
monitoring points will be acquired from the NYSDEC and/or the United States Environmental 
Protection Agency (USEPA), as needed. 

3.2 Well Installation 

The ISCO pilot testing is anticipated to be performed in two locations; one at AOC #1 and one at 
AOC #2.  These pilot test locations will utilize two existing monitoring wells, MW-105 and MW-
106, to monitor the ROI at each of the two pilot test locations (the ISCO pilot test locations do not 
modify the conceptual ISCO injection layout presented in the Decision Document).  Pilot injection 
wells, IW-1 and IW-2, will be installed to a depth of 45 feet below the ground surface (bgs), which 
is approximately 10 feet into the groundwater table, or two feet into the clay soil zone, whichever 
is encountered first at each pilot testing location. The injection wells will be constructed with 10 
feet of  2-inch diameter, schedule 40 PVC well screen (20-slot), and 35 feet solid riser pipe.  Well-
graded sand will fill the annular space around the well-screen interval.  The annular space above 
the screened interval of the well will be filled with grout to the surface.  Each injection well will 
be completed at the surface with a stickup access cover and equipped with a lockable compression 
cap. Additionally, three two-inch diameter observation wells will be installed at distances of 10 
feet and 20 feet from each of the injection wells and with the same screen length and total depth 
as the injection well.  See Figure 3 for the layout of the two injection wells and the six observation 
wells.  During this intrusive activity, the Community Air Monitoring Plan (CAMP) will be 
implemented to avoid short-term impacts.  The CAMP is included in Appendix C. 

3.3 Pre-Injection Soil Oxidant Demand and Groundwater Sampling 

While the drilling equipment is mobilized at the site for the well installation task described above, 
soil borings will be advanced to collect non-contaminated soil for laboratory testing to evaluate 
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the soil oxidant demand (SOD).  When applying AAP, a portion of the persulfate will react with 
the oxidizable components of the soil.  The SOD is the measurement of how much additional AAP 
is needed over the contaminant demand on the oxidant.  One kilogram (kg) of non-contaminated 
soil and two liters (L) of non-contaminated water will be collected.  Soil borings will be advanced 
in the northwest portion of the site to generate the needed volume of soil, and water will be 
collected from monitoring well MW-109 (although PCE concentrations are detectable in MW-
109, the PCE concentrations are low and are suitable for this evaluation of the oxidant demand).  
These samples will be evaluated by Evoniks (formerly Peroxychem) of Tonawanda, NY.  The 
SOD test will measure the consumption of activated persulfate after a 2-day and 7-day exposure 
period.   

In addition to the SOD sampling, core samples will be collected from one of the borings from each 
injection area for laboratory analysis of volatile organic compounds (VOCs).  This data will assist 
in determining the soil oxidant demand and base buffering capacity for the full-scale treatment.   

Finally, baseline groundwater samples will be collected from MW-103, MW-105, MW-106, MW-
107, MW-108, MW-109, and MW-110. These aqueous samples will be analyzed for VOCs, metals 
(arsenic, chromium, iron, calcium, magnesium, and manganese), and anions (chloride, sulfate, 
nitrate).  

3.4 Hydraulic Testing 

Following the installation of the two injection wells described above, IW-1 and IW-2, a hydraulic  
test will be performed to determine the properties of the wells and surrounding formation receiving 
the injectate.  For this hydraulic test, the injectate will be dyed potable water.   The goal of the 
hydraulic test is to determine the rate, pressure and ROI of the injectate into the receiving 
formation.   

The injectate will be pumped at a rate and pressure that can be optimized to maintain flow into the 
receiving formation and where water levels in the nearby observation points and monitoring wells 
are monitored for a response to the injectate.  Water levels in surrounding wells and observation 
points will be monitored with an electric water level meter every 15 minutes from the start of the 
test. The injectate will be dyed, so if water level responses are not measurable, a bailer can be used 
to obtain a water sample from an observation well and examined for evidence of the dyed injectate.  
The test will cease after a water level response is recorded in all of the designated observation 
points for each injection well or after injecting 400 gallons of injectate into an injection well, 
whichever occurs first.  The designated observation points and additional monitoring points where 
water levels will be recorded during the hydraulic test for IW-1 and IW-2 are as follows: 

Injection Well Designated Observation Points Additional Monitoring Point
IW-1 IMP-1A, IMP-1B, IMP-1C, 

and MW-105
MW-103, MW-106 and 
MW-107

IW-2 IMP-2A, IMP-2B, IMP-2C, 
and MW-106

IW-1 and MW-107 
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The volume of injectate will be minimized to that volume needed to record a response at the 
designated observation points, but not in excess where the injectate causes unnecessary migration 
of the contaminant mass in the aquifer. 

The data obtained from the hydraulic test will be evaluated to determine a project-specific flow 
rate, pressure and ROI for the ISCO injection event. 

3.5 ISCO Injection 

The ISCO pilot test is planned to evaluate the delivery and distribution of the sodium persulfate 
using the injection and monitoring well points described in the section above and incorporating 
the SOD, VOC data and ROI obtained prior to implementing the ISCO injection pilot test.  The 
following provides the planned injection regimen.  This injection regimen may be modified based 
on the test results of the SOD and hydraulic testing.  

The sodium persulfate will be mixed with water and then with an activator (sodium hydroxide – 
alkaline activation) in the following ratios based on a degradation rate calculated by the provided 
by Evoniks (formerly Peroxychem): 

 It is anticipated that up to approximately 826 pounds of sodium persulfate will be injected 
at each injection point. This is based on 198 lb. to treat the target constituents of concern 
(COCs) and 628 lb. to treat the non-target demand associated with the soil oxygen demand 
(SOD).  A total of up to about 1,652 pounds of sodium persulfate will be injected into the 
target area. 

 It is anticipated that approximately 1,250 gallons of water will be injected at each injection 
point. A total of up to approximately 2,500 gallons of water will be injected into the target 
area. 

 The persulfate will be activated with a 25% alkaline solution of sodium hydroxide (NaOH).  
To activate the persulfate and meet the demand to neutralize the hydrogen sulfide (HSO4) 
and soil buffering, this alkalinity demand is estimated to be 5,000 lb. of NaOH solution.   

These volumes are calculated by Evoniks, a leading provider of persulfate material and with years 
of experience calculating the target and non-target demands.  These injection volumes may be 
modified based on the results of the SOD and hydraulic testing described in sections 3.3 and 3.4.    

During the injections, intrinsic parameters (pH, specific conductivity, ORP, DO, and temperature) 
will be periodically measured in the observation wells and surrounding observation points and 
monitoring wells. 

If favorable results are not obtained from the pilot test, additional injections and/or onsite soil 
investigations may be proposed. 

Fifteen days after the injection event, the existing groundwater monitoring well network will be 
purged, and aqueous samples collected.  The wells will be purged of three volumes of water.  Field 
parameters (pH, temperature, ORP, DO, and specific conductivity) will be monitored during 
purging.   
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The groundwater samples will be collected using a dedicated bailer into pre-cleaned, laboratory-
supplied bottleware and submitted for laboratory analysis of volatile organic compounds (VOCs) 
and critical injection parameters, including metals (arsenic, chromium, iron, calcium, magnesium, 
and manganese), anions (chloride, sulfate, nitrate), alkalinity and hardness.  The groundwater 
samples will be analyzed on a standard 10-business-day turnaround time.  Liberty proposes to 
perform two rounds of groundwater characterization sampling to evaluate the pilot test.  The initial 
round will be performed 15 days following the injection event, and the second round will be 
performed approximately 15 days later. Development water, purge water, and soil cuttings from 
the injection well installation will be staged on-site, pending the receipt of analytical results.
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4. SVE PILOT TEST 

Liberty will perform a pilot test at the Site to determine the feasibility of SVE for the removal of 
PCE from soil and soil gas.  This will also include collecting vacuum measurements and effluent 
air samples to determine the ROI and contaminant concentrations in extracted air. 

4.1 Permits 

No permits will be necessary for the completion of this pilot test. 

4.2 Well Installation 

The SVE pilot test is anticipated to be performed in two locations in proximity to the perimeter of 
the site.  The pilot test locations were selected to provide a ROI (the SVE pilot test locations does 
not modify the conceptual SVE injection layout presented in the Decision Document).  Pilot 
extraction wells (SVE-1 and SVE-2) will be installed to a depth of 30 feet below the ground surface 
(bgs), which is approximately 5 feet above the groundwater table at each pilot testing location.  
The extraction wells will be constructed with 5 feet of 2-inch diameter, schedule 40 PVC well 
screen (20-slot), and 25 feet of solid riser pipe extending to the ground surface.  Well-graded sand 
will fill the annular space around the well screen interval.  The annular space above the screened 
interval of the extraction well will be filled with grout to the surface.  This screened interval will 
be below the base of the planned soil excavation.  Each extraction well will be completed at the 
surface with a stickup access cover and equipped with a lockable compression cap.  The two 
extraction wells will be used to draw air from the subsurface, while the vacuum monitoring points 
and nearby monitoring wells will determine the vacuum radius of influence applied when a fan is 
operated at the extraction wells.    

Three vacuum monitoring points will be constructed at each SVE pilot test location using 5 feet 
of 1-inch diameter PVC screen (20-slot) and 25 feet of solid riser material.  Well-graded sand will 
fill the annular space around the well screen interval.  The annular space above the screened 
interval of the vacuum monitoring point will be filled with grout to the surface.  Each vacuum 
monitoring point will extend approximately two feet above the ground surface. Since these are 
temporary points, they will not be completed with manholes or steel stick-up assemblies. Vacuum 
monitoring points will be positioned at 10, 20, and 35 feet from the extraction pilot wells and 
screened over the same interval as the extraction pilot wells.  Soil cuttings from the extraction well 
installation will be staged on-site, pending the receipt of analytical results.  See Figure 3 for the 
layout of the two extraction wells and the four extraction monitoring points.  During this intrusive 
activity, the Community Air Monitoring Plan (CAMP) will be implemented to avoid short-term 
impacts.  The CAMP is included in Appendix C. 

4.3 SVE Test 

A positive displacement blower will be installed at the head of the pilot test wells, SVE-1, and 
SVE-2, to perform the test. The specification for a typical SVE pilot system consists of the 
following:  

 Siemens (or similar) 2-stage regenerative blower 
o Rated for a minimum of 180 ACFM @ 2” Hg 
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o 8.5 HP TEFC Motor 
 Moisture separator tank with auto-drain system to a 100-gallon holding tank 
 Portable generator 
 (2) 55-gallon drums containing vapor phase granular activated carbon (GAC) 

The SVE pilot test will be performed as a three-step test with vacuum intervals of approximately 
20, 40 and 60 inches of water column (in.H2O).  Each vacuum interval test will  include monitoring 
of vacuums at 15-minute intervals, and conclude when consecutive readings of vacuum influence 
at the monitoring points show minimal fluctuation (three measurements within 5% of the prior 
measurement).  A constant-rate test at 60 in. H2O will be performed after the conclusion of the 
third step test.  Vacuum monitoring will be performed hourly and will conclude after three 
consecutive measurements show minimal fluctuation (within 5%). All vacuum monitoring points 
will have a vacuum gauge attached. The vacuum will be observed throughout the test to determine 
the ROI achieved by the blower. Vapor samples will be collected via Tedlar bags from the blower 
exhaust at the start of the first step test and end of the constant rate test to analyze VOCs and 
determine the SVE system's effectiveness in removing contaminant mass. 
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5. RAWP ADDENDUM 

A Remedial Action Work Plan (RAWP) Addendum will be prepared for submission to DEC after 
completing the pilot tests. The report will provide descriptions of the pilot test methods, an 
evaluation of the test results, and plans for full-scale implementation of remedial technologies at 
the Site.



Figure 1 - Site Location Map

SOURCE: USA TOPO MAPS - COPYRIGHT © 2013 NATIONAL GEOGRAPHIC SOCIETY, I-CUBED.
CENTRAL PARK (SITE - 1995)) AND BROOKLYN (1995) NEW YORK 7.5-MINUTE QUADRANGLES.
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APPENDIX 1 
AAP ISCO Case Studies 



 

    
 

 

CASE STUDY:    

TREATMENT OF SHALLOW SOIL CONTAMINATION 

 USING HIGH PH ACTIVATION OF SODIUM PERSULFATE  

INDUSTRIAL SITE, ILLINOIS  
 
INTRODUCTION 

JAG Consulting Group recently implemented an 
in-situ chemical oxidation (ISCO) application at 
an active industrial site in Illinois to treat the 
shallow soil contaminated with PCE, TCE, 
methylene chloride, toluene, and xylenes.    

 

Use of sodium hydroxide (caustic) provided the 
high pH activation of sodium persulfate. High pH 
activation was selected as the optimal ISCO 
technology because of its treatment effectiveness 
on both chlorinated and petroleum hydrocarbons, 
the rapid cleanup timeframe, and its relative low 
cost application.  

DESIGN OF FIELD INJECTION PARAMETERS 

Prior to the field injections, JAG Consulting 
performed a soil buffering test in the laboratory in 
order to determine the amount of sodium 
hydroxide needed to raise the pH of the soil to 
above 10.5 pH units and maintain it for 2 weeks.  

Because chemical oxidation requires an aqueous 
media, an infiltration gallery was constructed to 
slowly percolate water into the shallow soil (1 to 
15 ft) to create saturated soil conditions. The full 
scale field injection consisted of 12 injection wells 
located in two Treatment Areas. Due to the low 
permeability silts and clays, each injection well 
had an estimated radius of influence of 10 feet. 

Approximately 4,700 gallons of sodium hydroxide (25%) 
and 11,500 pounds of sodium persulfate were injected 
into the wells.  

FIELD AND ANALYTICAL RESULTS 

The following results were achieved in this ISCO 
project:    

• Analytical sampling results indicate that PCE, TCE, 
methylene chloride, xylenes, and toluene levels 
were generally reduced from 88% to 99% within 6 
months following treatment.  

• The ISCO injections attained the soil cleanup 
criteria established by the State of Illinois EPA and 
“No Further Action” has been granted for Area #2. 
A second injection is planned for Area #1. 

Boring 
No. Constituent 

Initial 
Concentration 

(ug/kg) 

After ISCO 
Concentration 

(ug/kg) 
Percent 

Reduction 

SB-17 PCE 160,000 180 99.9% 

  TCE 5,900 10 99.8% 

  
Methylene 
Chloride 360 1 99.7% 

  Xylenes 1,200 82 93.2% 

  Toluene 52,000 1,400 97.3% 

          

SB-20 PCE 220,000 1,900 99.1% 

  TCE 4,500 280 93.8% 

  
Methylene 
Chloride 620 10 98.4% 

  Xylenes 1,900 10 99.5% 

  Toluene 1,900 10 99.5% 

          

SB-8 PCE 1,700,000 190,000 88.8% 

  TCE 16,000 4,200 73.8% 

  
Methylene 
Chloride 5,900 10 99.8% 

  Xylenes 220,000 7,000 96.8% 

  Toluene 200,000 22,000 89.0% 

 

CONTACT INFORMATION 

              JAG Consulting Group 
  Phone: 714-241-7722 
  Email: gary@JAGConsultingGroup.com 

Web Site: www.JagConsultingGroup.com  



EX-SITU REMEDIATION OF PCE AND TCE IN SOILS USING A PROPRIETARY, 
 PERSULFATE-BASED OXIDATION TECHNOLOGY 

 
Peter J. Palko, P.E., CHMM, Chuck Elmendorf, Kevin D. Dyson, EIT (Panther Technologies), 

Medford, NJ, USA; Frank Sessa (FMC Corporation), Philadelphia, PA, USA 
 

 Soils and groundwater at the subject site had become 
contaminated with levels of perchloroethylene (PCE) 
and trichloroethylene (TCE) at concentrations in excess 
of 20,000 mg/kg and 100 mg/l, respectively, 
significantly above risk-based remedial standards set 
by the New Jersey Department of Environmental 
Protection (NJDEP).  Because the PCE and TCE in soil 
presented an ongoing source of groundwater 
contamination, soil remediation comprising source area 
removal was a top remedial priority at the site.  
Groundwater studies and an interim groundwater 
recovery/treatment system are ongoing at the site.   

 
The initial unsaturated soil remedy selected for this site included in-situ, enhanced anaerobic reductive 
dehalogenation (ERD).  However, due to heterogeneous soils, which included a significant amount of 
clay and a depth to groundwater greater than 35 feet below grade, this technology was challenged by 
the NJDEP.  Panther Technologies, Inc. (Panther) proposed a fast track delineation of site soils 
followed by an onsite ex-situ chemical oxidation approach including treatment cell construction 
(including a 100,000 cubic foot negative pressure structure), wetlands removal, steel sheet piling, water 
storage and treatment, soil excavation and treatment, vapor control and treatment, perimeter and work 
zone air monitoring, soil backfilling, and final wetlands restoration.  The ex-situ chemical oxidation 
technology implemented by Panther was an aggressive approach specifically designed to assure mass 
removal of PCE and TCE to below site-specific treatment standards and allow re-use of the soil on-site 
in an expedited time frame due to an impending real estate transaction. 
 
With chemistry support from FMC Corporation, Panther implemented a chemically catalyzed 
persulfate technology to remediate 40,000 tons of contaminated soils containing approximately 32,000 
lbs of CVOCs at the site.  After extensive bench-scale testing of different oxidation technologies 
including other forms of catalyzed persulfate (heat and iron) as well as sodium permanganate, a new 
combination of oxidants (FMC patent pending) was implemented at the site to overcome the challenges 
represented in a full-scale field application where ambient temperatures in the Northeast drop to below 
0° F during the winter.  Following excavation, chemical application and mixing, an extensive post-
treatment soil sampling quality assurance plan was implemented to ensure soils met the re-use criteria 
of less than 5 mg/kg prior to backfilling.   
 
Two major benefits of applying chemically catalyzed persulfate included the elimination of PCE and 
TCE in soil (preventing continued mass flux into groundwater) and on-site re-use of the treated soils as 
opposed to costly offsite disposal as hazardous waste.  This remedy saved our client over $6,000,000 in 
off-site disposal costs.  The treatment of 40,000 tons of soils from a site wide average of greater than 
1,000 mg/kg with highs in excess of 20,000 mg/kg to less than 5 mg/kg in less than a 72-hour period 
per 1000 ton batch represented the largest application of chemically catalyzed persulfate oxidation ever 
performed and solidifies this technology as an innovative and cost-effective approach to remediation of 
recalcitrant compounds in soil and groundwater.  The design of this technology can (and in most cases 
must) be customized to meet the specific characteristics of a given site to assure successful application.  
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COMMUNITY AIR MONITORING PLAN 
FOR USE DURING INVESTIGATIVE AND REMEDIAL ACTIONS 

Due to the nature of the identified contaminants at the property referred to as 27-09 40th

Avenue, Long Island City, New York(“Site”), real-time air monitoring for volatile organic 

compounds (“VOCs”) and/or particulate levels at the perimeter of the work area is necessary.  

The scope of work for the Site will require VOC and particulate monitoring.  Due to the 

proximity of the Site to residential properties, continuous air monitoring will be completed 

during all ground intrusive activities.  For this program, ground intrusive activities include, but 

are not limited to, excavation, product recovery, manipulation of soil piles, extraction of sheet 

piling, etcetera.  Continuous monitoring within the work zone is a requirement given the Site 

conditions. 

Periodic monitoring for VOCs will be completed during all non-ground intrusive activities, 

such as purging and sample collection from groundwater monitoring wells.  “Periodic” 

monitoring during sample collection might reasonably consist of taking a reading upon arrival 

at a sample location, monitoring while conducting non-ground intrusive activities, and taking 

a reading prior to leaving a sample location.  In some instances, depending upon the proximity 

of potentially exposed individuals, continuous monitoring may be required during sampling 

activities.  All readings will be submitted for State (NYSDEC and NYSDOH) personnel to 

review on a weekly basis or as soon as possible if/when an exceedance occurs.  All data from 

the CAMP will be included in the Remedial Action Report (“RAR”). 

VOC Monitoring, Response Levels, and Actions 

VOCs will be monitored at the at the down-wind perimeter of the work zone on a continuous 

basis and within the work zone during ground intrusive activities.  The monitoring work will 

be performed using equipment appropriate to measure the types of contaminants known or 

suspected to be present (e.g. photoionization devices (“PIDs”) and particulate monitoring 

stations).  As applicable, the equipment will be calibrated at least daily for the contaminant(s) 

of concern or for an appropriate surrogate.  The equipment will be capable of calculating 15-

minute running average concentrations, which will be compared to the levels specified below.  

Prior to work beginning for the day, the equipment will be setup and allow to run for a 15-

minute period to allow for background readings to be recorded. 

 If the ambient air concentration of total organic vapors at the down-wind perimeter or 

within the work zone exceeds 5 parts per million (“ppm”) above background for the 

15-minute average, work activities will be temporarily halted and monitoring 
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continued.  If the total organic vapor level readily decreases (per instantaneous 

readings) below 5 ppm over background, work activities will resume with continued 

monitoring. 

 If total organic vapor levels at the down-wind perimeter or within the work zone persist 

at levels in excess of 5 ppm over background but less than 25 ppm, work activities will 

cease, the source of vapors identified, corrective actions taken to abate emissions, and 

monitoring continued.  After which, work activities will resume provided that the total 

organic vapor level 200 feet downwind of the work zone or half the distance to the 

nearest potential receptor or residential structure, whichever is less - but in no case less 

than 20 feet, is below 5 ppm over background for the 15-minute average. 

 If the organic vapor level is above 25 ppm at the perimeter of the work area, activities 

must be shutdown. 

All 15-minute readings will be recorded and be available for State (NYSDEC and/or 

NYSDOH) personnel to review.  Instantaneous readings used for decision purposes, if any, 

will also be recorded. 

Particulate Monitoring, Response Levels, and Actions 

Particulate concentrations will be monitored continuously at the down-wind perimeter of the 

work zone or within the work zone at particulate monitoring stations.  The particulate 

monitoring will be performed using real-time monitoring equipment capable of measuring 

particulate matter less than 10 micrometers in size (“PM-10”) and capable of integrating over 

a period of 15 minutes (or less) for comparison to the airborne particulate action level.  The 

equipment will be fitted with an audible alarm or modem with notification to email/text to 

indicate exceedance of the action level.  In addition, fugitive dust migration will be visually 

assessed during all work activities. 

 If the PM-10 particulate level at the down wind perimeter is 150 micrograms per cubic 

meter (“mcg/m3”) greater than background for the 15-minute period or if airborne dust 

is observed leaving the work area, then dust suppression techniques will be employed.  

Work will continue with dust suppression techniques provided that the down-wind 

perimeter PM-10 particulate levels do not exceed 150 mcg/m3 above the background 

level and provided that no visible dust is migrating from the work area. 
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 If, after implementation of dust suppression techniques, PM-10 particulate levels at the 

down-wind perimeter of the work zone are greater than 150 mcg/m3 above the 

background level, work will be stopped and a re-evaluation of activities initiated.  Work 

will resume provided that dust suppression measures and other controls are successful 

in reducing the PM-10 particulate concentration to within 150 mcg/m3 of the 

background level and in preventing visible dust migration. 

All 15-minute readings will be recorded and be available for State (NYSDEC and/or 

NYSDOH) personnel to review.  Instantaneous readings used for decision purposes, if any, 

will also be recorded. 

VOC and Particulate Monitoring Requirements for Work Within 20 Feet of Potentially 

Exposed Individuals or Structures 

When work areas are within 20 feet of potentially exposed populations or occupied structures, 

the continuous monitoring locations for VOCs and particulates must reflect the nearest 

potentially exposed individuals and the location of ventilation system intakes for nearby 

structures. The use of engineering controls such as vapor/dust barriers, temporary negative-

pressure enclosures, or special ventilation devices will be considered to prevent exposures 

related to the work activities and to control dust and odors. 

 If total VOC concentrations opposite the walls of occupied structures or next to intake 

vents exceed 1 ppm, monitoring should occur within the occupied structure(s). 

Background readings in the occupied spaces must be taken prior to commencement of 

the planned work. Any unusual background readings should be discussed with 

NYSDOH prior to commencement of the work.   

 If total particulate concentrations opposite the walls of occupied structures or next to 

intake vents exceed 150 mcg/m3, work activities should be suspended until controls 

are implemented and are successful in reducing the total particulate concentration to 

150 mcg/m3 or less at the monitoring point. 


