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1.0 INTRODUCTION 

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

(Langan) prepared this Remedial Investigation Work Plan (RIWP) on behalf of 473 President LLC 

(the Volunteer) for the property at 514 Union Street in the Gowanus neighborhood of Brooklyn, 

New York (the site).  The Volunteer will implement the RIWP for New York State Brownfield 

Cleanup Program (BCP) Site No. C224318 pursuant to the Brownfield Cleanup Agreement (BCA) 

with the New York State Department of Environmental Conservation (NYSDEC) executed on 

October 21, 2021.   

The objective of the scope of work defined in this RIWP is to investigate and characterize the 

nature and extent of environmental impacts at the site and to provide sufficient information to 

evaluate remedial alternatives and threats to human health and the environment, as required per 

the BCA.  This RIWP was developed in accordance with the process and requirements identified 

in the NYSDEC “Division of Environmental Remediation (DER)-10: Technical Guidance for Site 

Investigation and Remediation” (May 2010) and the New York State Department of Health 

(NYSDOH) “Guidance for Evaluating Soil Vapor Intrusion in the State of New York” (October 

2006, with updates May 2017).    
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2.0 SITE BACKGROUND 

2.1 Site Description 

The site is located at 514 Union Street in the Gowanus neighborhood of Brooklyn, New York and 

is identified as Block 440, Lot 22 on the Kings County Tax Map.  A site location map is provided 

as Figure 1.  The about 17,000-square-foot (0.39 acres) site is occupied by Royal Palms 

Shuffleboard Club, comprised of shuffleboard courts, an office, bars, restrooms, storage areas, 

and a one-car parking garage.  The site is located on the block bound by Union Street to the north, 

3rd Street to the east, President Street to the south, and Nevins Street to the west.  The 

south-adjoining parcel, 473 President Street, is in the NYSDEC BCP (BCP Site No. C224220).  The 

east- and west-adjoining parcels, identified as President Street Portfolio, are also in the NYSDEC 

BCP (BCP Site No. C224309).  Surrounding properties include single- and multi-story buildings 

occupied by industrial, commercial and residential occupants.  A site plan is provided as Figure 

2. 

The site is enrolled in the NYSDEC BCP as 514 Union Street, BCP Site No. C224318.  The 

Applicant is a Volunteer.  Previous environmental investigations completed at the site confirmed 

on-site impacts to soil, groundwater, and soil vapor.  

According to New York City Planning Commission Zoning Map 16c, the site is in an M1-4/R6A 

and M1-4/R7A mixed manufacturing and residential district pursuant to Uniform Land Use 

Review Procedure (ULURP) and the Gowanus Neighborhood Rezoning (City Environmental 

Quality Review [CEQR] No. 19DCP157K).  M1 districts typically include light industrial uses, such 

as woodworking shops, repair shops, and wholesale and storage facilities.  Offices, hotels and 

most retail uses are also permitted in M1 districts. 

2.2 Surrounding Property Land Use 

The site is located in a mixed-use area with industrial, commercial, and residential buildings.  The 

following is a summary of surrounding property uses: 

Direction Adjoining Properties Surrounding Properties 

North 
Union Street followed by multi-story 

residential buildings 

Multi-story residential buildings, a coffee 

shop, a vehicle repair shop, and a parking 

lot 

East 
Vacant parcel 

(NYSDEC BCP Site No.C224309) 

Multi-story residential buildings, and a 

dog daycare facility 

South 
Vacant parcel 

(NYSDEC BCP Site No.C224220) 
Multi-story residential buildings 
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Direction Adjoining Properties Surrounding Properties 

West 

Ample Hills Creamery 
Vehicle maintenance repair yard, 

followed by the Gowanus Canal Vacant parcel 

(NYSDEC BCP Site No.C224309) 

Public infrastructure (storm drains, sewers, and underground utility lines) exists within the streets 

surrounding the site.  A land use map showing the adjacent and surrounding properties is 

provided as Figure 3. 

Land use within a half-mile radius includes residential, commercial, light industrial and institutional 

uses and park land.  The nearest ecological receptor is the Gowanus Canal, which is located 

about 350 feet west of the site.  Sensitive receptors, as defined in DER-10, located within a half-

mile of the site include those listed below:  

Number 
Name 

(Approximate distance from site) 
Address 

1 
Rivendell School 

(approximately 0.07 miles southeast) 

383 3rd Avenue 

Brooklyn, NY 11215 

2 
Our Lady of Peace D.C.C. (approximately 0.15 miles 

southeast) 

219 1st Street 

Brooklyn, NY 11215 

3 
PS 372 The Children’s School (approximately 0.16 

miles southeast) 

512 Carroll Street 

Brooklyn, NY 11215 

4 
Bumble Bee Daycare (approximately 0.20 miles 

southeast) 

258 4th Avenue 

Brooklyn, NY 11218 

5 
PS 32 Samuel Mills Sprole School (approximately 0.25 

miles northwest) 

317 Hoyt Street 

Brooklyn, NY 11231 

6 
P.S. 133 William A. Butler (approximately 0.35 miles 

northeast) 

610 Baltic Street 

Brooklyn, NY 11217 

7 
Kid's Care Daycare (approximately 0.35 miles 

northeast) 

281 1st Street 

Brooklyn, NY 11215 

8 
Sunflower Child Care (approximately 0.36 miles 

southeast) 

238 5th Avenue 

Brooklyn, NY 11215 

9 
Preschool of America, Inc (approximately 0.37 miles 

northwest) 

378 Baltic Street 

Brooklyn, NY 11201 

10 Eladia’s Kids (approximately 0.40 miles east) 
147 5th Avenue 

Brooklyn, NY 11217 

11 
Studio Preschool - Cassatt Studio (approximately 0.40 

miles east) 

53 3rd Street 

Brooklyn, NY 11231 

12 
Kumon Math and Reading Center of Carroll Gardens 

(approximately 0.40 miles northwest) 

337 Smith Street 

Brooklyn, NY 11231 

13 
Strong Place for Hope Day Care (approximately 0.40 

miles southeast) 

333 2nd Street 

Brooklyn, NY 11215 
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Number 
Name 

(Approximate distance from site) 
Address 

14 Regina's Daycare (approximately 0.41 miles southeast) 
296 5th Street 

Brooklyn, NY 11215 

15 
Language Laughter Studio (approximately 0.42 miles 

northeast) 

137 Nevins Street 

Brooklyn, NY 11217 

16 
Hannah Senesh Community Day School (approximately 

0.42 miles west) 

342 Smith Street 

Brooklyn, NY 11231 

17 
PS 58 The Carroll School (approximately 0.43 miles 

northwest) 

330 Smith Street 

Brooklyn, NY 11231 

18 
Cobble Hill School for American Studies (approximately 

0.44 miles northwest) 

347 Baltic Street 

Brooklyn, NY 11201 

19 
John Jay HS Annex – School Garden (approximately 

0.44 miles northwest) 

347 Baltic Street 

Brooklyn, NY 11201 

20 Ladybug Preschool (approximately 0.44 miles west) 
413 Smith Street 

Brooklyn, NY 11231 

21 St. John’s Kidz (approximately 0.45 miles east) 
390 Butler Street 

Brooklyn, NY 11217 

22 
Zusin Family Daycare (approximately 0.45 miles 

southeast) 

323 3rd Street 

Brooklyn, NY 11215 

23 
Warren Street Center for Children and Families 

(approximately 0.46 miles northwest) 

343 Warren Street 

Brooklyn, NY 11201 

24 
Helen Owen Carey Child Day Center (approximately 

0.47 miles east) 

71 Lincoln Place 

Brooklyn, NY 11217 

25 
Park Slope Christian Academy (approximately 0.48 

miles northeast) 

98 5th Avenue 

Brooklyn, NY 11217 

26 PS/MS 282 (approximately 0.48 miles east) 
180 6th Avenue 

Brooklyn, NY 11217 

27 St. Thomas Aquinas School (0.48 miles southeast) 
249 9th Street 

Brooklyn, NY 11215 

28 
The Math and Science Exploratory School 

(approximately 0.48 miles northeast) 

345 Dean Street 

Brooklyn, NY 11217 

29 
Brooklyn High School of The Arts (approximately 0.48 

miles northeast) 

345 Dean Street 

Brooklyn, NY 11217 

30 Public School 38 (approximately 0.48 miles northeast) 
450 Pacific Street 

Brooklyn, NY 11217 

31 
Open House Nursery School (approximately 0.50 miles 

northwest) 

318 Warren Street 

Brooklyn, NY 11201 

32 
Tiny Steps Daycare Center (approximately 0.50 miles 

northeast) 

33 St Johns Place 

Brooklyn, NY 11217 
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2.3 Site Physical Conditions 

2.3.1 Topography 

According to the 23 July 2021 Architectural Survey by New York City Land Surveyors, PC, the 

Union Street sidewalk elevations (el) fronting the site range from about el 141 to el 11, sloping 

down from east to west.  The topography of the surrounding area is generally flat, but gradually 

slopes down from east to west towards the Gowanus Canal.  

2.3.2 Geology 

According to a limited subsurface investigation conducted by Langan in March 2021, the site is 

underlain by fill generally characterized as brown and black, fine-grained sand with varying 

amounts of coal ash, brick, slag, silt, and gravel.  Fill was observed below the concrete slab to 

depths ranging between 5 and 14 feet below grade surface (bgs).  Native fine-grained sand with 

varying amounts of silt, clay, and gravel was observed below the fill layer to the boring termination 

depths (16 to 21 feet bgs).  Bedrock was not encountered. 

The subsurface stratigraphy throughout Brooklyn typically consists of a layer of fill underlain by 

glacial till, decomposed unconsolidated bedrock, and bedrock.  The United States Geological 

Survey (USGS) “Bedrock and Engineering Geologic Maps of New York County and Parts of Kings 

and Queens Counties, New York, and Parts of Bergen and Hudson Counties, New Jersey” 

indicate that bedrock underlying the site is part of the Hartland Formation.  The Hartland 

Formation is comprised of mica schist and quartz-feldspar granulite, with localized intrusions of 

granite and pegmatite.  Bedrock was encountered at about 200 feet bgs during a previous Langan 

geotechnical study at property located 250 feet northwest of the site.  

2.3.3 Hydrogeology 

Groundwater was encountered at about 10 feet bgs during Langan’s March 2021 limited 

subsurface investigation.  The inferred regional groundwater flow direction is to the west-

northwest, towards the Gowanus Canal.  Groundwater in Brooklyn is not used as a potable water 

source. 

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

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

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

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

direction are also subject to hydrogeological and anthropogenic variables such as precipitation, 

                                                

 
1

 Elevations herein are in feet and referenced to the North American Vertical Datum of 1988 (NAVD88). 
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evaporation, extent of vegetation cover, and coverage by impervious surfaces.  Other factors 

influencing groundwater include depth to bedrock, the presence of historic fill material, and 

variability in local geology and groundwater sources or sinks.  

2.3.4 Wetlands 

Wetlands were evaluated by reviewing the National Wetlands Inventory and NYSDEC regulated 

wetlands map.  There are no wetlands on the site.  The nearest wetland is the Gowanus Canal, 

an estuarine and marine deepwater wetland, located about 350 feet west of the site.    

2.4 Summary of Previous Environmental Investigations  

Previous environmental reports were reviewed to inform this RIWP.  These reports are 

summarized below and are included in Appendix A.   

 July 24, 2014 Phase I Environmental Site Assessment, prepared by Carlin, Simpson & 

Associates 

 August 18, 2020 Indoor Air Sample Results Technical Memorandum for 514 Union 

Street, prepared by Langan 

 May 7, 2021 Limited Subsurface Investigation Report for 514 Union Street, prepared by 

Langan  

July 24, 2014 Phase I Environmental Site Assessment, prepared by Carlin, Simpson & Associates 

The Phase I Environmental Site Assessment (ESA) was prepared for a larger area that included 

514 Union Street.  The Phase I ESA identified the following two recognized environmental 

conditions (REC):  

 REC 1 – Historical industrial site use – Historical site operations including Dolin Metal 

Manufacturing Co., Coca-Cola Bottling Co. of NY, and Albro J. Newton Co. Trim and 

Planning Mill, with limited information regarding waste management and housekeeping 

practices, may have contributed to contamination at the site. 

 REC 2 – Groundwater Contamination – Contaminated groundwater from nearby off-site 

sources, including the Gowanus Canal (a National Priorities List [NPL] site) and 318 Nevins 

Street (petroleum-contaminated groundwater attributed to on-site petroleum bulk 

storage), may have impacted groundwater at the site. 
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The following REC was identified associated with 473 President Street, an adjacent property to 

the south currently enrolled in the NYSDEC BCP (BCP Site No. C224220): 

 REC 3 – Open NYSDEC Spill No. 9412605 - Open NYSDEC Spill No. 9412605 for a 

petroleum release during a tank test failure that may have impacted groundwater at the 

site. 

August 18, 2020 Indoor Air Sample Results Technical Memorandum for 514 Union Street, 

prepared by Langan 

Three indoor air samples and one ambient air sample were collected on 14 July 2020.  Indoor air 

sample locations were selected to be representative of the indoor space and biased to locations 

close the highest contaminant concentrations found on the adjacent properties.  Detected volatile 

organic compound (VOC) concentrations in the indoor air sample analytical results did not exceed 

the New York State Department of Health (NYSDOH2) Air Guideline Values (AGV) as set forth in 

the NYSDOH Guidance  (updated 2013 and 2015).  Total chlorinated VOC (CVOC) concentrations 

in the indoor air samples ranged between 2.5 and 9.5 micrograms per cubic meter (µg/m3). 

May 7, 2021 Limited Subsurface Investigation Report for 514 Union Street, prepared by Langan 

The limited subsurface investigation was implemented between 19 and 21 March 2021 to assess 

the potential for soil vapor intrusion into the existing site building and investigation environmental 

subsurface conditions at the site.  The investigation included collection of soil, groundwater, sub-

slab vapor, indoor air and ambient air samples.  Field observations and laboratory analytical results 

include: 

 Petroleum, and Chlorinated Solvent Impacts to Soil and Groundwater:  Eight petroleum-

related VOCs were detected in one soil sample at concentrations exceeding Unrestricted 

Use (UU) and/or Restricted Use Commercial (RUC) Soil Cleanup Objectives (SCO3).  One 

CVOC, trichloroethene (TCE), was detected in two soil samples at concentrations above 

the UU SCO.  Petroleum-related VOCs and CVOCs were also detected in multiple 

groundwater samples at concentrations above the NYSDEC Standards and Guidance 

Values (SGV4). 

                                                

 
2
 NYSDOH Guidance refers to the NYSDOH October 2006 Guidance for Evaluating Soil Vapor Intrusion in 

the State of New York Decision Matrices for Sub-Slab Vapor and Indoor Air and subsequent updates 

(2013, 2015, and 2017). 
3
 SCOs promulgated in the NYSDEC Title 6 of the Official Compilation of New York Codes, Rules, and 

Regulations (NYCRR) Part 375. 
4
 NYSDEC SGVs promulgated in the NYSDEC 6 NYCRR Part 703.5 and the NYSDEC Technical and   

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

Class GA Water. 
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 Chlorinated Solvent Impacts to Sub-Slab and Indoor Air:  CVOCs and petroleum-related 

VOCs were detected in sub-slab vapor and indoor air samples.  Evaluation of TCE, 

tetrachloroethene (PCE), and methylene chloride concentrations using the NYSDOH 

Decision Matrices yielded recommendations ranging from identification of source(s) and 

resampling to mitigation. 

A summary of historical soil, groundwater, and soil vapor sampling results are provided on Figures 

4, 5, and 6, respectively.   

2.5 Areas of Concern 

Based on site history and the findings of the previous studies, the areas of concern (AOCs) to be 

further investigated during the RI are described below and shown on Figure 7: 

AOC 1: Historic Fill 

Fill from unknown sources may have been used as backfill during various phases of the site 

development history.  Previous soil samples collected from fill interval contain VOCs, semivolatile 

organic compounds (SVOCs), metals, and one pesticide at concentrations above UU and/or 

Restricted Use Restricted Residential (RURR) SCOs to depths of up to 9 feet bgs across the 

entire site.     

AOC 2: Chlorinated Solvent Impacts 

Trichloroethene (TCE) was detected in a previous shallow soil sample at concentrations above 

the RURR SCO.  CVOCs were detected in groundwater at four locations at concentrations above 

the NYSDEC SGVs.  CVOCs, including TCE, tetrachloroethene (PCE), and methylene chloride, 

were detected in sub-slab vapor and indoor air samples at concentrations yielding 

recommendations ranging from identification of source(s) and resampling to mitigation when 

evaluated using the NYSDOH Decision Matrices. CVOCs in shallow soil, groundwater, sub-slab 

vapor and indoor air samples at concentrations above their respective regulatory criteria is an 

AOC which extends across the entire site. An Interim Remedial Measure Work Plan (IRMWP) to 

mitigate soil vapor intrusion in the on-site building has been submitted to NYSDEC. The IRMWP 

includes installation of four ventilation points across the site to evacuate air from existing void 

space between the finished floor platform and the concrete building slab. Each ventilation point 

will consist of a 4-inch-diameter metal pipe manifold together and routed to a roof-mounted 

blower. IRMWP implementation will be concurrent with RIWP implementation.  

AOC 3: Petroleum Impacts from an Off-Site Source 

Petroleum-related VOCs were detected at concentrations above UU and/or RURR SCOs in a soil 

sample collected from 19 to 21 feet bgs in the south-central portion of the site, about 6 feet from 
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the southern property line. A groundwater sample collected from the same location also 

contained petroleum-related VOCs at concentrations above NYSDEC SGVs.  Petroleum-related 

impacts are attributed to the off-site open spill (Spill No. 9412605) at the south-adjoining property, 

473 President Street (BCP Site No. C224220), and will be remediated during development of the 

adjoining parcels. One additional soil boring will be advanced within the building to further 

delineate the horizontal and vertical migration of the spill.   
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3.0 SCOPE OF WORK  

The objective of this RIWP is to investigate and characterize the nature and extent of the 

contamination at and/or emanating from the brownfield site, per Environmental Conservation 

Law (ECL) Article 27, Title 14 (BCP).  The analytical parameters for each proposed sample are 

provided in Table 1.  The field tasks are discussed in more detail in the following sections. 

Soil Borings and Sampling 

 Advance seven soil borings to depths ranging from 15 to 27 feet bgs 

 Collect up to three soil samples from each soil boring for a total of up to 21 soil 

samples (plus quality assurance/quality control [QA/QC] samples) for laboratory 

analysis 

Groundwater Monitoring Well Installation and Sampling 

 Install and develop six on-site and eight off-site groundwater monitoring wells at 

varying shallow and deep screen intervals 

 Collect up to 14 groundwater samples from newly-installed monitoring wells (plus 

QA/QC samples) for laboratory analysis 

Modifications to this scope of work may be required: 1) due to site operations, equipment or 

other access restrictions; 2) in the event that unexpected contamination is detected and 

additional analytical data is needed; and 3) to adequately characterize and delineate subsurface 

impacts in compliance with the Brownfield Law, regulations and applicable investigation guidance 

documents (e.g., DER-10).  Conducting a geophysical survey is not practicable due to a void space 

between the finished floor and underlying concrete slab. 

The field investigation will be completed in accordance with NYSDEC DER-10 Guidance and the 

procedures specified in the Health and Safety Plan (HASP) and the Quality Assurance Project 

Plan (QAPP) included as Appendices B and C, respectively.  A Community Air Monitoring Plan 

will be implemented during this investigation (see Section 3.8.2 and Appendix D). 

The names, contact information and roles of the principal personnel who will participate in the 

investigation, project managers, and subcontractors are listed below.  The HASP contains 

emergency contact information (HASP Table 5) and a map with a route to the nearest hospital 

(HASP Figure 2).  Resumes for Langan employees involved in the project are included in the 

QAPP (Appendix C). 



Remedial Investigation Work Plan July 28, 2022 

514 Union Street, Brooklyn, NY Page 11 

Langan Project No. 170361303 

NYSDEC BCP Site No. C224318    

 

 

Personnel Investigation Role Contact Information 

Michael Burke, PG, CHMM 

Langan  

Qualified Environmental 

Professional 

Phone – 212-479-5413 

Email – mburke@langan.com 

Jason Hayes, P.E., LEED AP 

Langan  

Quality Assurance 

Officer  

Phone – 212-479-5427 

Email – jahayes@langan.com 

Tony Moffa, CHMM, CSP 

Langan  

Langan Health & Safety 

Officer 

Phone – 215-491-6500 

Email – tmoffa@langan.com 

William Bohrer, PG 

Langan  
Field Safety Officer 

Phone – 410-984-3068 

Email – wbohrer@langan.com 

Paul McMahon, P.E. 

Langan  
Project Manager  

Phone – 212-479-5427 

Email – pmcmahon@langan.com  

Brad Koontz 

Langan  
Field Team Leader 

Phone – 212.479.5499 

Email – bkoontz@langan.com  

Joe Conboy 

Langan  

Program Quality 

Assurance Monitor/Data 

Validator 

Phone – 215-845-8985 

Email – jconboy@langan.com 

3.1 Soil Investigation 

3.1.1 Drilling and Logging 

An environmental drilling subcontractor will advance seven on-site soil borings to further 

investigate the AOCs identified in Section 2.5.  A plan showing the proposed boring locations is 

included as Figure 7.  A Langan engineer, geologist or scientist will document the work, screen 

the soil samples for environmental impacts, and collect environmental samples for laboratory 

analyses under the direct supervision of a Qualified Environmental Professional.   

Soil borings will be advanced up to 27 feet bgs using direct-push drilling technology (Geoprobe®). 

Soil borings that will not be converted to monitoring wells will be advanced to 15 feet bgs.  Soil 

borings that will be converted to monitoring wells will be advanced to the monitoring well 

installation depth (17 to 27 feet bgs).   Soil will be screened continuously to the boring termination 

depth with a photoionization detector (PID) equipped with a 10.6 electron volt (eV) bulb and for 

visual and olfactory evidence of environmental impacts (e.g., staining and odor).  Soil descriptions 

will be recorded in a field log.  Boring logs will be presented in the Remedial Investigation Report 

(RIR).  

Localized removal of the finished wooden floor platform will be required to expose the underlying 

concrete slab and provide access to the boring locations. To determine if the concrete slab is 

suitable site cover, its condition will be documented at each boring location where the wooden 

floor is removed.   

3.1.2 Soil Sampling and Analysis 

Up to three grab soil samples will be collected from each soil boring for laboratory analysis.  One 

sample will be collected from the upper two feet of the historic fill interval (i.e., shallow soil 

mailto:mburke@langan.com
mailto:bgochenaur@langan.com
mailto:tmoffa@langan.com
mailto:wbohrer@langan.com
mailto:jconboy@langan.com
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sample below the slab).  A second sample will be collected from the groundwater interface, or 

from the interval exhibiting the greatest degree of contamination, where observed (based on the 

presence of staining, odor, and/or PID readings above background).  A third sample will be 

collected from each boring from below the groundwater table or below the observed impacts to 

vertically delineate impacts.  The third sample will be placed on hold at the laboratory, and 

analyzed for the specific contaminants that exceed Protection of Groundwater SCOs in the first 

two samples. 

The proposed soil samples are summarized in Table 1. Non-disposable, down-hole drilling 

equipment and sampling apparatus will be decontaminated between locations with Alconox® and 

water.   

The samples will be collected in laboratory-supplied containers and will be sealed, labeled, and 

placed in an ice-chilled cooler (to attempt to maintain a temperature of about 4ºC) for delivery to 

an NYSDOH Environmental Laboratory Approval Program (ELAP)-certified laboratory.  Soil 

samples will be analyzed using the latest United States Environmental Protection Agency 

(USEPA) methods as follows: 

 Part 375 List and Target Compound List (TCL) VOCs by USEPA methods 8260C/5035 

 Part 375 List and TCL SVOCs by USEPA method 8270D 

 Part 375 List PCBs by USEPA method 8082A 

 Target Analyte List (TAL)/Part 375 List metals (including cyanide, hexavalent and trivalent 

chromium) by USEPA Methods 6010C/7471B/9010C/7196A. 

 Part 375 List pesticides and herbicides by USEPA methods 8081B and 8151A, 

respectively  

 NYSDEC List Per- and polyfluoroalkyl Substances (PFAS) by EPA Method 537M.  A list of 

the PFAS compounds is provided in Table 2. 

 1,4-dioxane by EPA Method 8270D SIM 

QA/QC procedures to be followed are described in the QAPP in Appendix C.  Although not 

anticipated, if this RIWP is implemented on or following November 1, 2022, the PFAS sampling 

methodology (including list of analytes and analytical method) will comply with the forthcoming 

NYSDEC updates to the PFAS sampling protocol. 

3.1.2.1 Remedial Design Sample Analysis 

Additional soil samples will be collected from up to two on-site soil boring locations and three 

off-site soil boring locations and analyzed for nitrite/nitrate, sulfate, phosphate, chloride, iron and 
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manganese, total organic carbon (TOC), chemical oxygen demand (COD), biological oxygen 

demand (BOD), and alkalinity to support the evaluation of an in-situ remedial alternative.  

3.2 Groundwater Investigation 

3.2.1 Monitoring Well Installation 

Six on-site permanent groundwater monitoring wells will be installed at shallow (7 to 17 feet bgs) 

and deep (17 to 27 feet bgs) intervals.  Eight off-site temporary groundwater monitoring wells 

will be installed at shallow, deep, and deeper (27 to 37 feet bgs) intervals.  A plan showing the 

proposed well locations is included as Figure 7.  Wells will be constructed with 1- or 2-inch 

diameter, threaded, flush-joint, polyvinyl chloride (PVC) casing and 0.01-inch slot well screens (10 

feet in length).  No. 2 sand will be used to fill the annulus around the screen up to about two feet 

above the screened interval.  A two-foot bentonite seal will be installed above the sand and the 

borehole annulus will be grouted to the surface.   

Following installation, the wells will be developed using a surge block across the well screen to 

agitate and remove fines.  The surge block will be moved within the well screen in 2- to 3-foot 

increments for approximately 2 minutes per increment.  After surging, the well will be purged via 

pumping until the water becomes clear.   

A monitoring well survey will not be completed because of restricted access to the site.  

Groundwater flow direction will be evaluated based on groundwater contour data from the two 

adjoining BCP sites. Previous on-site temporary monitoring wells were removed following 

completion of the 2021 Limited Subsurface Investigation. 

3.2.2 Groundwater Sampling and Analysis 

One groundwater sample will be collected from each of the 14 monitoring wells, as summarized 

in Table 1.  Prior to sampling, one round of synoptic gauging for static water levels will be 

performed and the monitoring wells will be purged.  Purging will consist of pumping, at a 

minimum, the stabilized drawdown volume plus the pump’s tubing volume, and waiting until the 

physical and chemical parameters (e.g., temperature, dissolved oxygen, oxygen reduction 

potential, turbidity) stabilize within the ranges specified in the USEPA’s Low Stress Purging and 

Sampling Procedure for the Collection of Groundwater Samples From Monitoring Wells, dated 

July 30, 1996, and 4th revision September 19, 2017.  Samples will be collected with a submersible 

pump and dedicated polyethylene tubing.  The pump will be decontaminated with Alconox® and 

water between each sample location.  Development and purge water will be containerized for 

off-site disposal.   

The groundwater samples will be collected in laboratory-supplied containers and will be sealed, 

labeled, and placed in an ice-chilled cooler (to maintain a temperature of about 4ºC) for delivery 
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to the laboratory.  Groundwater samples will be analyzed using the latest USEPA methods as 

follows: 

 Shallow (7-17 feet bgs) on-site monitoring wells: 

o Part 375 List and TCL VOCs by USEPA method 8260C 

o Part 375 List and TCL SVOCs by USEPA method 8270D  

o Part 375 List PCBs by USEPA method 8082A 

o Part 375 List and TAL Metals (filtered and unfiltered; (including cyanide, hexavalent 

and trivalent chromium) by USEPA method 6010C/7470 

o Part 375 List pesticides and herbicides by USEPA methods 8081B and 8151A, 

respectively  

o NYSDEC List PFAS by EPA Method 537M 

o 1,4-dioxane by EPA Method 8270D SIM 

 Deep on-site monitoring wells and all off-site monitoring wells: 

o TCL VOCs by USEPA method 8260C 

QA/QC procedures to be followed are described in the QAPP in Appendix C.  Although not 

anticipated, if this RIWP is implemented on or following November 1, 2022, the PFAS sampling 

methodology (including list of analytes and analytical method) will comply with the forthcoming 

NYSDEC updates to the PFAS sampling protocol. 

3.2.2.1 Remedial Design Sample Analysis 

Additional groundwater samples will be collected from up to two on-site monitoring well locations 

and three off-site monitoring well locations and analyzed for nitrite/nitrate, sulfate, phosphate, 

chloride, iron and manganese, total organic carbon (TOC), chemical oxygen demand (COD), 

biological oxygen demand (BOD), and alkalinity to support the evaluation of an in-situ remedial 

alternative.  

3.3.3 Monitoring Well Survey 

Langan will survey the location of the newly installed monitoring wells to the extent practicable.  

Elevations of the top of monitoring well casings will be surveyed to the nearest 0.01 foot. Vertical 

control will be established by surveying performed relative to NAVD88 by a New York 

State-licensed land surveyor.  The wells will be gauged in order to assess groundwater flow 

direction.  Data for the monitoring well construction, location, and groundwater elevations will be 

submitted to NYSDEC in an EQuIS Electronic Data Deliverable (EDD) format. 
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3.3 Data Management and Validation 

Data collected during the field investigation will be reduced and reviewed by the laboratory QA 

personnel, and a report on the findings will be tabulated in a standard format.  The criteria used 

to identify and quantify the analytes will be those specified for the applicable methods in the 

USEPA SW-846 and subsequent updates.  The data package provided by the laboratory will 

contain all items specified in the analytical methodology appropriate for the analyses to be 

performed, and be reported in standard format. 

The completed copies of the Chain-of-custody records (both external and internal) accompanying 

each sample from time of initial bottle preparation to completion of analysis shall be attached to 

the analytical reports. Table 1 summarizes the proposed samples and laboratory analyses.   

The Analytical Services Protocol (ASP) Category B data packages and an EDD will be provided by 

the laboratory after receipt of a complete sample delivery group.  The Project Manager will 

immediately arrange for archiving the results and preparation of result tables.  These tables will 

form the database for assessment of the site contamination condition.   

Each EDD deliverable must be formatted using a Microsoft Windows operating system and the 

NYSDEC data deliverable format for EQuISTM.  To avoid transcription errors, data will be loaded 

directly into the ASCII format from the laboratory information management system (LIMS).  If 

this cannot be accomplished, the consultant should be notified via letter of transmittal indicating 

that manual entry of data is required for a particular method of analysis.  All EDDs must also 

undergo a QC check by the laboratory before delivery.  The original data, tabulations, and 

electronic media are stored in a secure and retrievable fashion. 

Data validation will be performed in accordance with the USEPA Region 2 SOPs for data validation 

and USEPA’s National Functional Guidelines for Organic and Inorganic Data Review. Samples 

collected to characterize material proposed for export and import will not be validated. Tier 1 data 

validation (the equivalent of USEPA’s Stage 2A validation) will be performed to evaluate data 

quality. Tier 1 data validation is based on completeness and compliance checks of sample-related 

QC results, including: 

 Holding times; 

 Sample preservation; 

 Blank results (method, trip, and field blanks); 

 Surrogate recovery compounds and extracted internal standards (as applicable); 

 laboratory control samples (LCS) and Laboratory Control Sample Duplicate (LCSD) 

recoveries and relative percent difference (RPDs); 

 Laboratory duplicate RPDs; and  
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A DUSR will be prepared by the data validator and reviewed by the Quality Assurance Officer 

(QAO) before issuance.  The DUSR will present the results of data validation, including a summary 

assessment of laboratory data packages, sample preservation and chain-of-custody procedures, 

and a summary assessment of precision, accuracy, representativeness, comparability, and 

completeness for each analytical method.   

Based on the results of data validation, the validated analytical results reported by the laboratory 

will be assigned one of the following usability flags: 

 “U” - Not detected.  The associated number indicates the approximate sample 

concentration necessary to be detected significantly greater than the level of the highest 

associated blank; 

 “UJ” - Not detected.  Quantitation limit may be inaccurate or imprecise; 

 “J” - Analyte is present.  Reported value may be associated with a higher level of 

uncertainty than is normally expected with the analytical method 

  “R” – Unreliable result; data is rejected or unusable.  Analyte may or may not be present 

in the sample; and 

 No Flag - Result accepted without qualification. 

Additional details on the DUSRs are provided in the QAPP in Appendix C. 

3.4 Management of Investigation-Derived Waste 

Soil cuttings will be returned to the borehole unless: 

 Free product or grossly-contaminated soil is present in the cuttings; 

 Backfilling the borehole with cuttings will create a significant path for vertical movement 

of contaminants.  Soil additives (bentonite) may be added to the cuttings to reduce 

permeability; or 

 The soil cannot fit into the borehole. 

Boreholes requiring disposal of drill cuttings will be filled with hydrated bentonite chips or clean 

sand and capped with asphalt or concrete.  Excess investigation-derived waste (IDW), including 

soil cuttings, purged groundwater, and decontamination fluids, will be containerized in properly-

labeled and sealed United Nations/Department of Transportation (UN/DOT)-approved 55-gallon 

drums and staged for future waste characterization and off-site disposal at a facility permitted to 

accept the waste.  The drums will be staged in an area on-site, pending receipt of laboratory data 

and off-site disposal to an appropriate facility.  The site will be secured during and after 

investigation to prevent public access to the site. 
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3.5 Air Monitoring 

Air monitoring will be conducted for site workers and the community (Community Air Monitoring 

Program [CAMP]).  Air monitoring results will be recorded in the field book during the 

investigation activities, downloaded from field instruments and summarized in daily reports.   

3.5.1 Worker Air Monitoring 

Air monitoring of the breathing zone will be performed periodically during drilling and sampling 

activities to document health and safety protection for the work team.  We will monitor VOCs 

with a PID in accordance with the HASP (Appendix B).  If air monitoring during intrusive 

operations identifies the presence of VOCs, the field engineer will follow the guidelines outlined 

in the HASP regarding action levels, permissible exposure, engineering controls, and personal 

protective equipment.  If the VOC action level is exceeded, work will cease and the work location 

will be evacuated.  Monitoring will continue until the levels drops to permissible limits, at which 

point, work will resume with continued monitoring.  If high levels persist, field activities will be 

halted and the work relocated to another area.  If dust emissions are observed, work will stop 

and dust suppression measures (i.e., water spray) will be implemented.   

3.5.2 Community Air Monitoring Plan 

In addition to air monitoring in the worker breathing zone, community air monitoring will be 

performed in compliance with the NYSDOH Generic CAMP during any intrusive work.  The CAMP 

is included in Appendix D.   

CAMP will consist of continuous monitoring for VOCs and dust emissions during ground-intrusive 

activities (i.e., soil boring and monitoring well installation). The building will not be occupied during 

ground-intrusive work. Special Requirements, as included in Appendix D, will be adhered to for 

indoor work or occupied structures within 20 feet. Upwind concentrations will be measured at 

the start of each workday to establish background concentrations.  VOCs and dust emissions will 

be monitored at the downwind perimeter of the work zone, which will be established at a point 

on the site where the general public or site employees may be present.  VOC Monitoring will be 

conducted with a PID equipped with a 10.6 eV lamp.  VOC community air monitoring 

requirements will be conducted until it is determined that the site is not a source of organic 

vapors.  Dust emissions will be monitored using real-time monitoring equipment capable of 

measuring particulate matter less than 10 micrometers in size (PM10) and capable of averaging 

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

DustTrak).  If dust emissions are observed, work will stop and dust suppression measures will 

be used.  The results will be presented in the daily reports.   
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3.6 Qualitative Human Health Exposure Assessment 

A Qualitative Human Health Exposure Assessment will be conducted in accordance with 

Appendix 3B of the NYSDEC DER-10, Technical Guidance for Site Investigation and Remediation.  

The assessment will be submitted in the RIR. 
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4.0 REPORTING  

4.1 Remedial Investigation Report (RIR) 

Following completion of the RI and receipt of analytical data, an RIR will be prepared.  The report 

will include:  

 A summary of the site history and previous investigations 

 A description of on- and off-site conditions 

 Sampling methodology and field observations  

 An evaluation of the results and findings  

 Conclusions and recommendations for any further assessment (if warranted), and 

remedial action objectives  

The report will summarize the nature and extent of contamination at each area of concern and 

identify unacceptable exposure pathways (as determined through a Qualitative Human Health 

Exposure Assessment).  

The report will include soil boring, monitoring well construction logs, sampling logs, tabulated 

analytical results, figures, and laboratory data packages.  The tabulated analytical results will 

include sample location, media sampled, sample depth, field/laboratory identification numbers, 

analytical results and the applicable Standards, Criteria, and Guidance (SCGs) pertaining to the 

site and contaminants of concern for comparison.  The report will include scaled figures showing 

the locations of soil borings, monitoring wells, sample concentrations above SCGs for each 

media, groundwater elevation contours and flow direction, and, if appropriate, groundwater 

contaminant concentration contours.   

4.2 Daily Reports 

Daily reports will be submitted to NYSDEC and NYSDOH Project Managers by the end of each 

day following the reporting period and will include: 

 An update of progress made during the reporting day 

 Description and locations of work completed during the reporting day 

 A summary of any and all complaints with relevant details (names, phone numbers) 

 A summary of CAMP findings, including exceedances 

 An explanation of notable site conditions 

Daily reports are not intended to be the mode of communication for notification to the NYSDEC 

of emergencies (accident, spill), requests for changes to the RIWP or other sensitive or time 
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critical information.  However, such conditions must also be included in the daily reports.  

Emergency conditions and changes to the RIWP will be addressed directly to NYSDEC Project 

Manager via personal communication. 

Daily Reports will include a description of daily activities and a map that identifies work areas.  

These reports will include a summary of CAMP results, odor and dust problems and corrective 

actions, and all complaints received from the public. 

The NYSDEC-assigned project number will appear on all reports. 

4.3 Monthly Reports 

Monthly reports will be submitted to NYSDEC and NYSDOH Project Managers by the 10th of 

each month and will include:  

 Activities relative to the site during the previous reporting period and those anticipated for 

the next reporting period, including a quantitative presentation of work performed (i.e. 

tons of material exported and imported, etc.) 

 Description of approved activity modifications, including changes of work scope and/or 

schedule 

 Sampling results received following internal data review and validation, as applicable 

 An update of the remedial schedule including the percentage of project completion, 

unresolved delays encountered or anticipated that may affect the future schedule, and 

efforts made to mitigate such delays 

4.4 Other Reporting 

Photographs will be taken of all investigation activities and submitted to NYSDEC in digital format.  

Photos will illustrate remedial program elements and will be of acceptable quality.  

Representative photos will be provided of each contaminant source, source area and site 

structures during site investigation.  Photos will be included in the daily reports as needed and a 

comprehensive collection of photos will be included in the Final Engineering Report. 

Job-site record keeping for all remedial work will be appropriately documented.  These records 

will be maintained on-site at all times during the project and be available for inspection by 

NYSDEC and NYSDOH staff.  
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5.0 SCHEDULE 

The table below presents an anticipated schedule for the proposed RI and reporting following the 

approval of the RIWP. If the schedules changes, it will be updated and submitted to the NYSDEC. 

The RI is anticipated to begin within three weeks of RIWP approval (expected by August 19, 

2022).  

Milestone 

Weeks from 

NYSDEC 

Approval of RIWP 

Estimated Duration 

(weeks) 

RI Mobilization 2 2 

RI Field Investigation 5 3 

Laboratory Analysis 9 4 

Remedial Investigation Report Preparation and 

Submission to the NYSDEC 
17 8 

 

 

 



 

TABLES 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Table 1 

Proposed Sample Summary

Remedial Investigation Work Plan

514 Union Street

Brooklyn, NY

NYSDEC BCP Site No. C224318

Langan Project No. 170361305

No. Sample Name Type Boring Depth
1 Analyses

1 SB05_depth Upper 2 feet of historic fill

2 SB05_depth
Greatest degree of impacts 

or groundwater interface

3 SB05_depth [HOLD]² Below the groundwater table or below the observed impacts

4 SB06_depth Upper 2 feet of historic fill

5 SB06_depth
Greatest degree of impacts 

or groundwater interface

6 SB06_depth [HOLD] Below the groundwater table or below the observed impacts

7 SB07_depth Upper 2 feet of historic fill

8 SB07_depth
Greatest degree of impacts 

or groundwater interface

9 SB07_depth [HOLD] Below the groundwater table or below the observed impacts

10 SB08_depth Upper 2 feet of historic fill

11 SB08_depth
Greatest degree of impacts 

or groundwater interface

12 SB08_depth [HOLD] Below the groundwater table or below the observed impacts

13 SB14_depth Upper 2 feet of historic fill

14 SB14_depth
Greatest degree of impacts 

or groundwater interface

15 SB14_depth [HOLD] Below the groundwater table or below the observed impacts

16 SB15_depth Upper 2 feet of historic fill

17 SB15_depth
Greatest degree of impacts 

or groundwater interface

18 SB15_depth [HOLD] Below the groundwater table or below the observed impacts

19 SB16_depth Upper 2 feet of historic fill

20 SB16_depth
Greatest degree of impacts 

or groundwater interface

21 SB16_depth [HOLD] Below the groundwater table or below the observed impacts

SBDUP01_date Duplicate Duplicate

MS/MSD-SB01_date MS/MSD Matrix Spike/Matrix Spike Duplicate

SBFB01_date Field Blank NA Field Blank

1 MW05S_date MW05

2 MW06S_date MW06

3 MW05D_date MW05

4 MW06D_date MW06

5 MW07D_date

6 MW07DD_date

7 MW08D_date

8 MW08DD_date

9 MW09D_date MW09

10 MW10D_date MW10

11 MW11S_date

12 MW11D_date

13 MW12S_date MW12

14 MW13D_date MW13

GWDUP01_date Duplicate Duplicate

MS/MSD-MW01_date MS/MSD Matrix Spike/Matrix Spike Duplicate

GWFB01_date Field Blank Field Blank

GWTB01_date Trip Blank Trip Blank TCL VOCs 

Notes:

1.  Soil sample depth intervals will be determined in the field. 

2.  HOLD samples to be analyzed for the specific contaminants that exceed Protection of Groundwater SCOs in the first two samples.

4.  TBD = to be determined (in the field)

5.  VOC = volatile organic compound

6.  SVOC = semivolatile organic compound

7.  PCB = polychlorinated biphenyl

8.  TCL = Target Compound List

9.  TAL  = Target Analyte List

10.  QA/QC = quality assurance/quality control

11. NA = not applicable

TCL VOCs 

MW07

MW08

MW11

12. PFAS = per- and polyfluoroalkyl substances as limited to the list of compounds designated by NYSDEC in the June 2021 Sampling, Analysis, And Assessment of Per- And Polyfluoroalkyl 

Substances 

3.  Soil samples to be analyzed for New York State Department of Environmental Conservation (NYSDEC) Title 6 of the Official Compilation of New York Codes,

     Rules and Regulations (6 NYCRR) Part 375-list compounds.  All Chains of Custody should indicate ASP B deliverable packages.

NA

TBD

QAQC

TCL / Part 375-list
3
 of VOCs & SVOCs, Part 375 

PCBs, Pesticides, & Herbicides, TAL / Part 375 

Metals including cyanide, hexavalent and 

trivalent chromium, PFAS, and 1,4-dioxane 

Grab Midpoint of screened interval

SOIL 

GROUNDWATER

QAQC

TBD

TCL / Part 375-list
3
 of VOCs & SVOCs, Part 375 

PCBs, Pesticides, & Herbicides, TAL / Part 375 

Metals including cyanide, hexavalent and 

trivalent chromium, PFAS, and 1,4-dioxane 

SB05

SB06

Grab

SB16

SB07

SB08

SB14

SB15

TCL / Part 375-list
3
 of VOCs & SVOCs, Part 375 

PCBs, Pesticides, & Herbicides, TAL / Part 375 

Metals including cyanide, hexavalent and trivalent 

chromium, PFAS, and 1,4-dioxane 
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Table 2

List of Per- and Polyfluoroalkyl Substances

Remedial Investigation Work Plan

514 Union Street

Brooklyn, NY

NYSDEC BCP Site No. C224318

Langan Project No. 170361305

Compound Name Analytical Method

Perfluorohexanoic acid (PFHxA)

Perfluoroheptanoic acid (PFHpA)

Perfluorooctanoic acid (PFOA)

Perfluorobutanoic acid (PFBA)

Perfluoropentanoic acid (PFPeA)

Perfluorononanoic acid (PFNA)

Perfluorodecanoic acid (PFDA)

Perfluoroundecanoic acid (PFUA/PFUdA)

Perfluorododecanoic acid (PFDoA)

Perfluorotridecanoic acid (PFTriA/PFTrDA)

Perfluorotetradecanoic acid (PFTA/PFTeDA)

Perfluorobutanesulfonic acid (PFBS)

Perfluorohexanesulfonic acid (PFHxS)

Perfluoroheptanesulfonic acid (PFHpS)

Perfluorodecanesulfonic acid (PFDS)

Perfluorooctanesulfonic acid (PFOS)

N-methyl perfluorooctanesulfonamidoacetic acid (N-MeFOSAA)

N-ethyl perfluorooctanesulfonamidoacetic acid (N-EtFOSAA)

6:2 Fluorotelomer sulfonate (6:2 FTS)

8:2 Fluorotelomer sulfonate (8:2 FTS)

Perfluoroctancesulonamide (FOSA)

Notes:

USEPA Method 537

1. PFAS = per- and polyfluoroalkyl substances as limited to the list of compounds designated by NYSDEC in 

the June 2021 Sampling, Analysis, And Assessment of Per- And Polyfluoroalkyl Substances 
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