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1.0 INTRODUCTION 

Langan Engineering, Environmental, Surveying, Landscape Architecture and Geology, D.P.C. 

(Langan) prepared this Phase II Environmental Site Investigation (ESI) report on behalf of BFC 

475 Residential LLC for the properties located at 31-33 Wave Street in the Stapleton Heights 

neighborhood of Staten Island, New York (the site).  The Phase II ESI was conducted in support 

of due diligence to investigate the recognized environmental conditions (RECs) identified in 

Langan’s March 20, 2020 Phase I Environmental Site Assessment (ESA) for the 475 Bay Street 

and 31-33 Wave Street properties.   

The Phase II ESI included completion of a geophysical survey, advancement of soil borings, 

installation of permanent groundwater monitoring wells and soil and sub-slab vapor probes, and 

collection and laboratory analysis of soil, groundwater, soil vapor, sub-slab vapor and indoor air  

samples.  The Phase II ESI field work was completed on April 28, 29, and 30, 2020.   

This report is organized as follows: 

 Section 2.0: Describes the site background  

 Section 3.0: Presents the Phase II ESI methodology 

 Section 4.0: Presents the findings of the Phase II ESI 

 Section 5.0: Presents conclusions based on the findings 

 Section 6.0: Presents recommendations based on the conclusions  
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2.0 BACKGROUND 

 Site Location and Description  

The site is located at 31-33 Wave Street in the Stapleton Heights neighborhood of Staten Island, 

New York, and is identified on the Borough of Staten Island Tax Map as Block 488, Lots 157, 162 

and 164.  The 6,150-square foot site is located at the southeastern part of the city block bound 

by Baltic Street to the north, Murray Hulbert Avenue to the east, Wave Street to the south, and 

Bay Street to the west.  Lot 164 is developed with a vacant one-story slab-on-grade building 

formerly operated as an auto repair and detailing shop.  Lots 157 and 162 are asphalt-paved 

parking lots.   

According to the survey drawings prepared by Meridian Layout Inc., dated February 12, 2020, 

the site elevation ranges from about elevation (el.) 8.76 to el. 6.941, and slopes gently east toward 

The Narrows.  The site is located within an urban area characterized by commercial, industrial, 

residential buildings and parkland.  A New York City Transit (NYCT) elevated Staten Island Rail 

structure runs parallel to the eastern boundary of the site.  A Site Location Map is included as 

Figure 1.   

 Proposed Development 

The proposed redevelopment project consists of a new 3-story community facility spanning Lots 

157, 162 and 164, which will adjoin a 12-story residential building being developed at 475 Bay 

Street.  The development would require excavation to depths of about 5 feet below sidewalk 

grade to accommodate foundation elements.   

 Recognized Environmental Conditions 

Langan’s March 20, 2020 Phase I ESA identified the following Recognized Environmental 

Conditions (RECs) for the 31-33 Wave Street properties: 

REC 1 – Historic Site Use 

Historical operations at the site include auto painting (1937 to 1950), a truck shop (1937 to 1950), 

auto repair (1934; 1977 to 2019), a gravel and sand company with a gasoline tank (1950 to 1972), 

used auto sales (1968; 1977 to 1990), unidentified manufacturing (1981 to 1988) and ironworks 

(1984).  Additionally, Lot 164 is identified in the Solid Waste/Landfill (SW/LF) database described 

as a car dismantling facility.  Historical uses of the site may have resulted in releases of petroleum 

                                                
1 All elevations shown refer to North American Vertical Datum of 1988 (NAVD88). 
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products, solvents, chemicals, and/or other hazardous substances that may have affected soil, 

groundwater, or soil vapor beneath the site. 

REC 2 – Potential Former Hydraulic Lift Filled with Liquid 

Three rectangular pits filled with water were observed in the former auto repair building located 

on Lot 164.  The pits appeared to be lined with concrete.  One pit measured about 15 x 8 x 3 feet 

and the remaining two measured about 3 x 3 x 3 feet.  The pits appear to be remnants of former 

hydraulic lifts and suspected globules of free product were observed floating on the surface of 

the water.  Although the pits appeared to be lined with concrete the condition of the pits could 

not be inspected. 

REC 3 – Historical Use of the Adjoining and Surrounding Properties 

Historical use of the adjoining and surrounding properties include a lumber yard (1898 to 1917), 

a gasoline service station (1929 to 1934), a coal yard (1934 to 1950), a dry cleaning company with 

historical generation of hazardous waste and petroleum bulk storage (1934 to present), a filling 

station with three gasoline tanks (1928 to 1996), a gasoline filling station with petroleum bulk 

storage and an oil shed (1937 to 1950), a bus garage (1937) and a factory (1937 to 1962).  

Historical operations on adjoining and surrounding properties may have resulted in releases of 

petroleum products, solvents, chemicals, and/or other hazardous substances that may have 

affected groundwater or soil vapor beneath the site.   

 Soil and Geology 

Based on a review of “Geologic and Geohydrologic Reconnaissance of Staten Island, New York” 

prepared by Julian Soren for the USGS and dated 1988, the site is underlain by surficial deposits 

comprised of ground moraine, which is composed of reddish-brown clayey till derived from the 

Upper Triassic and Lower Jurassic shale and sandstone.  Based on “Plate 2 Bedrock Geology of 

Staten Island and Configuration of Bedrock Surface”, prepared by United Stated Department of the 

Interior Geological Survey in cooperation with the NYSDEC and dated 1986, the ground moraine is 

underlain by Staten Island Serpentine at the site.  Bedrock is anticipated beneath the ground 

moraine layer at depths of about 30 to 50 feet bgs. 

 Hydrogeology 

Groundwater flow is typically topographically influenced, as shallow groundwater tends to 

originate in areas of topographic highs and flow toward areas of topographic lows, such as rivers, 

stream valleys, ponds, and wetlands.  A broader, interconnected hydrogeologic network often 

governs groundwater flow at depth or in the bedrock aquifer.  Groundwater depth and flow 

direction are also subject to hydrogeologic and anthropogenic variables such as precipitation, 
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evaporation, extent of vegetative cover, and coverage by impervious surfaces.  Other factors 

influencing groundwater include depth to bedrock, the presence of artificial fill, and variability in 

local geology and groundwater sources or sinks.  Groundwater is inferred to flow to the east 

towards the Narrows, following the topography and the historical stream illustrated in the 1865 

Topographical Atlas of City of New York Including Annexed Territory (Viele Map) created by Egert 

L. Viele.  Groundwater was encountered at depths ranging from 4 to 7 feet bgs 

Groundwater in New York City is not used as a potable water source.  Potable water is provided 

to the site by New York City and is obtained from surface impoundments in the Croton, Catskill, 

and Delaware watersheds.  According to the current Federal Emergency Management Agency 

(FEMA) Effective Flood Insurance Rate Map (FIRM) dated September 5, 2007, the site is located 

in Zone AE, which is within an area inundated by 1% annual chance of flooding and Zone B, 

which is within an area inundated by a 0.2% annual chance of flooding.   
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3.0 FIELD INVESTIGATION 

The Phase II ESI included completion of a geophysical survey, advancement of six environmental 

soil borings, installation of three permanent groundwater monitoring wells, installation of two soil 

vapor probes, two sub-slab probes, and collection of six soil, three groundwater, two soil vapor, 

two sub-slab vapor, an ambient air sample and two indoor air samples for laboratory analysis.  

The Phase II ESI field work was completed from April 28 through 30, 2020.  A sample summary 

is included in Table 1 and sample locations are shown on Figure 2.  Photographs taken during the 

field investigation are included in Appendix A.   

 Geophysical Survey 

Prior to intrusive sampling, NOVA Geophysical & Environmental, Inc. (NOVA), of Douglaston, 

New York, conducted a geophysical survey on April 28, 2020.  NOVA used ground penetrating 

radar (GPR) and electromagnetic detection equipment to identify potential underground storage 

tanks (USTs) and locate buried utilities and anomalies across the site.  Boring locations were 

cleared of any subsurface structures or utilities.   

A copy of the geophysical survey report is included in Appendix B.  

 Soil Investigation 

Soil borings SB04 through SB091 were advanced by AARCO Environmental Services Corp. 

(AARCO) of Lindenhurst, New York.  A Langan field engineer was on-site to document field 

observations and collect soil samples.  Soil borings SB08 and SB09 were advanced using a 

Geoprobe® 420M limited access drill rig and soil borings SB04 through SB07 were advanced 

using a 7822DT track mounted Geoprobe® direct push drill rig to depths ranging from 15 to 20 

feet bgs.  Soil samples were collected continuously into 4-foot and 5-foot Macro-Core® sample 

barrels lined with dedicated acetate sleeves.  

Soil samples retrieved from borings were visually classified for soil type, grain size, texture, and 

moisture content.  Each sample was screened for visual, olfactory, and instrumental evidence of 

a chemical or petroleum release.  Instrumental screening for the presence of organic vapors was 

performed using a photoionization detector (PID) equipped with a 10.6 electron volt (eV) lamp.  

Eighteen soil samples including two quality assurance/ quality control (QA/QC) samples were 

collected from borings SB04 through SB09 for laboratory analysis.  Samples were collected from 

the upper two-foot interval; the interval exhibiting the greatest degree of impacts, the historic fill 

and native soil interface or from the groundwater interface; and from the apparent native soil 

                                                
1 These borings were installed as part of a larger Remedial Investigation of this site and the adjacent 475 

Bay Street site. 
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interval beneath observed impacts or termination depth of the boring.  Samples submitted for 

volatile organic compound (VOC) analysis were collected directly from the acetate liner into 

laboratory-supplied Terra Core® soil samplers.  The remaining sample volume was homogenized 

and placed in laboratory-supplied containers for additional analyses.  The sample containers were 

labeled, placed in a laboratory-supplied cooler, and packed on ice (to attempt to maintain a 

temperature of about 4°C).  The samples were picked up and delivered via courier service to York 

Analytical Laboratories Inc. (York) under standard chain-of-custody protocol.  York is a New York 

State Department of Health (NYSDOH) Environmental Laboratory Approval Program (ELAP)-

certified laboratory located in Stratford, Connecticut. 

Soil samples were analyzed for Part 375 List and Target Compound List (TCL) VOCs by United 

States Environmental Protection Agency (USEPA) Method 8260C, semivolatile organic 

compounds (SVOCs) by USEPA Method 8270D, pesticides and herbicides by USEPA Method 

8081B, polychlorinated biphenyls (PCBs) by USEPA Method 8082A, and Part 375/Target Analyte 

List (TAL) metals including hexavalent and trivalent chromium by USEPA Methods 6010C.   

Following sample collection, boreholes were backfilled to grade with soil cuttings and the ground 

surface was restored.  Soil boring logs are included in Appendix C, soil boring locations are shown 

on Figure 2, and a soil sample summary is included in Table 1. 

 Groundwater Investigation 

Three soil borings, SB05, SB06, and SB08, were converted into permanent groundwater 

monitoring wells.  Monitoring well MW08, was installed by inserting 10 feet of 0.01-inch slotted, 

one-inch diameter, Schedule-40 polyvinyl chloride (PVC) screen with attached riser piping into the 

boring.  Monitoring wells MW05 and MW06 were installed by inserting 10 feet of 0.02-inch, two-

inch diameter Schedule-40 PVC screen with attached riser piping into each boring.  The screens 

were positioned to straddle the observed water table.  The annulus of each well was filled with 

clean sand (Morie No. 2) to about 6-inches to one foot above the top of the screen.  A hydrated 

bentonite well seal was installed above the filter sand in each well location and the overlying 

annulus was filled with grout.  Each well was finished with a flush-mounted, bolt-down manhole 

set into a concrete collar.   

Following installation, the monitoring wells were developed and sampled using a peristaltic 

pump.  Prior to sample collection, the wells were purged and attempts were made to stabilize 

groundwater parameters (pH, conductivity, turbidity, dissolved oxygen, temperature, and 

oxidation-reduction potential), with turbidity measurements below 50 Nephelometric Turbidity 

Units (NTU).  Stability was not achieved in monitoring well MW08 due to poor recharge.  The 

monitoring well construction log and groundwater sampling log are included as Appendix D.   
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The groundwater samples were collected into laboratory-supplied glassware and delivered via 

courier service to York.  Groundwater samples were analyzed for TCL VOCs by EPA Method 

8260, TCL SVOCs by EPA Method 8270, PCBs by EPA Method 8082, pesticides by USEPA 

Method 8081B, and total and dissolved (field filtered) metals including hexavalent and trivalent 

chromium by EPA Methods 6010B/7471A.  The groundwater monitoring well locations are 

shown on Figure 2 and a groundwater sample summary is included in Table 1. 

 Soil Vapor Investigation 

AARCO installed two soil vapor points (SV04 and SV07) to depths ranging from 2 to 3 feet bgs 

on Lots 157 and 162 using a Geoprobe® 7822DT track mounted drill rig and two sub-slab points 

to a depth of two inches beneath the concrete slab of the Lot 164 building using a Geoprobe® 

420M limited access drill rig.  The sub-slab and soil vapor points were installed in accordance 

with the NYSDOH Guidance for Evaluating Soil Vapor Intrusion in the State of New York.  Soil 

vapor sample points consisted of a 1-7/8-inch polyethylene implant attached to polyethylene 

tubing.  Sub-slab sample points consisted of dedicated polyethylene tubing.  The annular space 

around the tubing was backfilled with filter sand followed by bentonite seal at grade.  Co-located 

indoor air samples were collected concurrently with the sub-slab vapor samples. 

As a quality assurance/quality control (QA/QC) measure, an inert tracer gas (helium) was 

introduced into an above-grade sampling chamber before and after sampling to ensure that the 

soil vapor probes were properly sealed above the target sampling depth, thereby preventing 

infiltration of ambient air to the subsurface.  Direct readings of helium of less than 10 percent 

prior to sampling were considered sufficient to verify a tight seal.  Each soil vapor point was 

purged using a MultiRAE multi-gas meter at rate of 0.2 liters per minute (L/min) to evacuate a 

minimum of three sample tubing volumes prior to sample collection.  Soil vapor and sub-slab/co-

located indoor air samples were collected into laboratory-supplied, batch-certified, 6-Liter 

Summa® canisters calibrated for 120 or 480 minutes of sampling, respectively.  For QA/QC 

purposes, one ambient air sample was collected about 3 feet above the floor surface during the 

sampling event. Summa® canisters were labeled and transported via courier to York under 

standard chain-of-custody protocol for analysis of VOCs by USEPA method TO-15.   

Following sample collection, soil vapor implants and tubing were removed and boreholes were 

backfilled to grade with soil cuttings and patched at surface grade.  Soil vapor probe construction 

and vapor sampling logs are included in Appendix E, soil and sub-slab vapor locations are shown 

on Figure 2, and soil and sub-slab vapor sample summary is included in Table 1. 
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4.0 OBSERVATIONS AND RESULTS 

 Geophysical Survey 

NOVA’s geophysical survey identified municipal water, sewer, and gas lines entering the building 

on Lot 164 from Wave Street.  An electric line was also observed running along the northern and 

eastern boundary of the site.  The geophysical survey did not identify any anomalies indicative of 

underground structures or tanks.  Borings were relocated as necessary to avoid subsurface 

utilities.  A copy of the geophysical survey report is included in Appendix B.   

 Subsurface Observations 

Fill material, generally consisting of fine-grained sand with varying amounts of fine gravel, silt, 

clay, coal, coal ash, slag, and concrete, wood, and glass fragments, was identified from below 

surface grade to depths ranging from about 5 to 13 feet bgs.  Native soil, typically consisting of 

fine-grained sand and silt with varying amounts of fine gravel and clay was identified beneath the 

fill layer to the boring termination depths, ranging from 15 to 20 feet bgs.  With the exception of 

petroleum-like odors identified in SB04 from 14 to 16 feet bgs, evidence of petroleum-like 

impacts were not identified.  A maximum PID reading of 8 parts per million (ppm) was observed 

in SB06 from a depth 5 to 7 feet bgs.   

Groundwater was encountered in soil borings at depths ranging from 4 to 7 feet bgs. 

 Soil Sample Results 

Soil sample analytical results were compared to Title 6 of the New York Codes, Rules and 

Regulations (NYCRR) Part 375 Unrestricted Use (UU) and Restricted Use Restricted-Residential 

(RURR) Soil Cleanup Objectives (SCOs).  Analytes exceeding the UU and/or RURR SCOs are 

summarized below.  SCOs are listed in parentheses. Exceedances of RURR SCOs are in bold.  

Soil sample analytical results are summarized in Table 2, and analytical laboratory reports are 

included in Appendix F.   

SVOCs - The following SVOC was detected above the UU and/or RURR SCOs: 

 Indeno(1,2,3-cd)pyrene – 0.559 milligrams per kilogram (mg/kg) in SB05_0-2  (UU and 

RURR SCO: 0.5 mg/kg)  

Pesticides - The following pesticide was detected above the UU SCOs: 

 4,4'-DDT – 0.00426 mg/kg in SB05_0-2 to 0.0099 mg/kg in SODUP01_042920 (UU SCO: 

0.0033 mg/kg) 
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Metals - The following metals were detected above their respective UU and/or RURR SCOs: 

 Barium – 442 mg/kg in SB08_13-15 (RURR SCO: 350 mg/kg) 

 Copper – 60 mg/kg in SB05_0-2 (UU SCO: 50 mg/kg) 

 Lead – 66 mg/kg in SB09_13-15 to 2,080 mg/kg in SB08_13-15 (UU SCO: 63 mg/kg; 

RURR SCO: 400 mg/kg) 

 Mercury – 0.226 mg/kg in SB09_4-6 to 1.33 mg/kg in SB05_0-2 (UU SCO: 0.18 mg/kg; 

RURR SCO: 0.81 mg/kg) 

 Nickel – 69.9 mg/kg in SB09_4-6 to 325 mg/kg in SB08_4-6 (UU SCO: 30 mg/kg; RURR 

310 mg/kg)  

 Selenium – 4.08 mg/kg in SB08_4-6 to 12.60 mg/kg in SB04_0-2 (UU SCO: 3.9 mg/kg) 

 Trivalent Chromium – 31 mg/kg in SB08_0-2 to 39.50 mg/kg in SB09_13-15 (UU SCO: 30 

mg/kg)  

 Zinc – 123 mg/kg in SB08_0-2 to 291 mg/kg in SB08_13-15 (UU SCO: 109 mg/kg) 

VOCs, Herbicides and PCBs 

VOCs, herbicides, and PCBs were not detected at concentrations above the UU and/or RURR 

SCOs. 

 Groundwater Sample Results 

Groundwater results were compared to the NYSDEC Division of Water Technical and Operation 

Guidance Series (TOGS) 1.1.1 Ambient Water Quality Standards and Guidance Values (SGVs) for 

Class GA (drinking water).  Analytical results from the groundwater sample are summarized in 

Table 3. 

VOCs, SVOCs, PCBs and pesticides were not detected at concentrations above the NYSDEC 

TOGS SGVs in the collected groundwater samples.   

Total and dissolved metals were detected in the samples collected from MW05, MW06, and 

MW08 at concentrations above the SGVs and are summarized below.  SGVs are listed in 

parentheses: 

 Total Iron – 4,940 micrograms per liter (µg/L) in MW08 to 11,400 µg/L in MW06 (SGV: 

300 µg/L) 

 Total Lead - 184 µg/L in MW08 (SGV: 25 µg/L) 

 Total Manganese – 1,730 µg/L in MW06 to 2,900 µg/L in MW05 (SGV: 300 µg/L) 

 Total Sodium – 48,400 µg/L in MW06 to 90,900 µg/L in MW05 (SGV: 20,000 µg/L) 

 Dissolved Iron – 5,510 µg/L in MW05 to 11,000 µg/L in MW06 (SGV: 300 µg/L) 

 Dissolved Manganese – 1,700 µg/L in MW06 to 2,700 µg/L in MW05 (SGV: 300 µg/L) 

 Dissolved Sodium – 47,800 µg/L in MW06 to 90,900 µg/L in MW05 (SGV: 20,000 µg/L) 
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 Soil Vapor Sample Results 

The results were evaluated using the Decision Matrices A, B and C (updated May 2017) as 

referenced in the 2006 NYSDOH Soil Vapor Intrusion Guidance document.  The Decision 

Matrices present recommended actions based on the concentrations of 1,1-dichloroethene, 

1,1,1-trichloroethane (TCA), cis-1,2-dichloroethene (DCE), carbon tetrachloride, methylene 

chloride, trichloroethene (TCE), tetrachloroethene (PCE), and vinyl chloride in soil vapor and indoor 

air.   

Twenty-nine VOCs were detected in the soil and sub-slab vapor samples.  Total VOC 

concentrations in soil samples ranged from 223 micrograms per cubic meter (µg/m3) in SS08 to 

307 µg/m3 in SS09.  The compounds evaluated in the NYSDOH Decision Matrices were not 

detected above the minimum concentrations identified in the matrices.  Based on these 

concentrations, the NYSDOH Decision Matrix recommendations specify “no further action”.  Soil 

vapor sample analytical results are summarized in Table 4, and analytical laboratory reports are 

included in Appendix F. 
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5.0 CONCLUSIONS 

The following is a summary of Phase II findings: 

 Fill material, generally consisting of fine-grained sand with varying amounts of fine gravel, 

silt, clay, coal, coal ash, slag, and concrete, wood, and glass fragments, was identified 

from below surface grade to depths ranging from 5 to 13 feet bgs.  Native soil, typically 

consisting of fine-grained sand and silt with varying amounts of fine gravel and clay was 

identified beneath the fill layer to the boring termination depths of 15 to 20 feet bgs.   

 Groundwater was encountered at depths ranging from 4 to 7 feet bgs.   

 Petroleum-like odors were apparent in SB04 from 14 to 16 feet bgs; however, laboratory 

testing did not identify petroleum constituents in soil or groundwater.  Petroleum-like 

impacts were not observed in the remainder of the borings. 

 SVOCs, pesticides and metals were detected at a concentrations above UU and/or RURR 

SCOs.  Concentrations were consistent with historic fill in New York City.  

 Total lead, manganese, and sodium and dissolved manganese and sodium were detected 

in groundwater at a concentrations exceeding TOGS SGVs. Detections of manganese and 

sodium are naturally-occurring and the observed concentrations are not indicative of 

groundwater contamination.  Because dissolved lead was not identified in groundwater 

at concentrations greater than the SGV, detections of total lead in groundwater are likely 

the result of entrained sediment in groundwater derived from historic fill. 

 Total VOC concentrations in soil and sub-slab vapor samples ranged from 223 µg/m3 in 

SS08 to 307 µg/m3 in SS09.  The compounds evaluated in the NYSDOH Decision Matrices 

were either not detected or were detected and concentrations that require “no further 

action”.   

6.0 LIMITATIONS 

This report was prepared expressly for BFC 475 Residential LLC for the property located at 31-

33 Wave Street in Staten Island, New York, and for the objectives defined herein.  Langan cannot 

assume responsibility for the use of this report for any property other than the specific site 

addressed in this report, or by any third party without specific written authorization from Langan. 

The conclusions, opinions, and recommendations provided in this report are based on subsurface 

conditions ascertained from the analysis of a limited number of samples.  Recommendations 

provided are contingent upon one another and no recommendation should be relied upon or 

considered effective independent of the others.  Actual conditions encountered may differ 
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substantially from those presented herein and should be brought to our attention whereby we 

may determine how such changes may affect our conclusions, opinions, and recommendations. 


