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1 INTRODUCTION 

This Supplemental Remedial Investigation Work Plan (RIWP) has been developed for the Red Hook 4 
(RH4) Brownfield Site (New York State Department of Environmental Conservation [NYSDEC] Brownfield 
Site No. C224214), hereafter referred to as the “RH4 Site” or simply “RH4,” located at 44 and 62 Ferris 
Street/219 Sullivan Street in Brooklyn, New York. The RH4 Site is subject to a Brownfield Cleanup 
Agreement between Volunteers Red Hook Industrial Center, LLC, BT Red Hook, LLC, and NYSDEC. The 
Supplemental Remedial Investigation (SRI) scope described herein was prepared to address data gaps 
identified in: 

 The Remedial Investigation Report – Red Hook 4 Properties prepared by Atlantic Environmental 
Solutions, Inc. (AESI), dated October 31, 2017. 

 Additional investigations conducted by Arcadis of New York, Inc. (Arcadis) on behalf of BT Red Hook, 
LLC in June and October 2017. A summary of Arcadis’ findings was presented to NYSDEC during a 
project meeting held at the NYSDEC offices in Albany, New York, on December 12, 2017. A full 
summary of the investigations conducted by Arcadis in 2017 will be included in a report to be 
prepared for submittal to NYSDEC after the conclusion of the currently proposed SRI. 

As detailed herein, an overarching objective of the SRI is to produce data of sufficient quantity and quality 
to provide remedial decision support, proposed remediation extents where warranted, and an eventual 
evaluation of remedial alternatives. 

1.1 Site Description 

The RH4 Site is an approximately 2.29-acre rectangular parcel located within a mixed industrial, 
commercial, and residential area in an urban setting (Figure 1). The RH4 Site consists of two adjoining 
parcels bounded to the northeast by Sullivan Street (500-foot frontage), to the southeast by Ferris Street 
(200-foot frontage), and to the southwest by Wolcott Street (500-foot frontage) (Figure 2). A commercial 
building adjoins the RH4 Site to the northwest. RH4 is paved and relatively flat. 

1.2 Previous Investigations 

Numerous previous investigations have taken place on RH4, the findings of which are summarized in the 
following documents: 

 Subsurface Investigation/Assessment Report for the property located at 219 Sullivan Street, 
Brooklyn, NY (FPM Group, November 2003) 

 Remedial Action Report, 219 Sullivan Street, Brooklyn, NY, NYSDEC Spill 03-03688 (FPM Group, 
September 2008) 

 Phase I Environmental Site Assessment (ESA) Recommendation Letter, Commercial Property, 44-62 
Ferris Street & 219 Sullivan Street (AESI, February 2014) 

 Summary Investigation Report, 44-62 Ferris Street & 219 Sullivan Street (Block 514, Lots 1 & 40) 
(AESI, May 2014) 
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 Phase I Environmental Site Assessment Report, Commercial Property, 44 Ferris Street & 219 
Sullivan Street (Tax Block 514, Lots 1 & 40) (AESI, September 2014) 

 Phase I Environmental Site Assessment Report – Red Hook 3 and Red Hook 4 (AESI, March 2017) 

 Remedial Investigation Report, Red Hook 4, 44 Ferris Street (Block 514, Lot 1), 219 Sullivan Street 
(Block 514, Lot 40) NYSDEC BCP Site C224214 (AESI, October 2017) 

1.3 Overview of Work Conducted by Arcadis Through June 2018 

Work conducted by Arcadis in 2017 (mobilizations in June and October/November) involved real estate 
due-diligence activities associated with the potential lease and/or purchase of RH4 by BT Red Hook. The 
primary objective of the Arcadis work was further delineation and characterization of dense non-aqueous 
phase liquid (DNAPL) and light non-aqueous phase liquid (LNAPL) impacts. Figure 3 shows the locations 
of borings and monitoring wells installed by previous consultants. Figure 4 depicts locations of the 24 soil 
borings advanced by Arcadis in 2017. 

Sixteen of the soil borings installed by Arcadis were advanced to terminal depths of approximately 80 feet 
below ground surface (bgs) using a sonic drill rig, whereas eight borings were advanced to depths of 17 
to 73 feet bgs using direct-push techniques. Arcadis boring logs are presented in Appendix A. Tar-
specific Green Optical Sensing Tool (TarGOST®) technology was used at the direct-push boring locations 
(denoted on Figure 4 with “TGHP” in the location identifier). TarGOST® is a laser-induced fluorescence 
technology that is calibrated to detect specific DNAPL signatures associated with higher molecular weight 
NAPLs such as tar and creosote where polycyclic aromatic hydrocarbons (PAHs) predominate. 

The vertical and horizontal occurrence of LNAPL and DNAPL was evaluated based on information from 
borings advanced by Arcadis and others, as well as data from gauging of existing monitoring wells 
conducted by Arcadis in June and October 2017 (MW-4, MW-Q3, MW-10D and MW-14) and a full 
synoptic well gauging event in April 2018. LNAPL obtained from monitoring well MW-4 in October 2017 
was submitted for hydrocarbon forensic analyses and found to resemble weathered crude oil or Bunker C 
oil. LNAPL-impacted soil from boring A-RH4-DB12 (October 2017) was also forensically analyzed and 
found to resemble mineral oil or weathered diesel. The forensic results are similar to results presented in 
the 2003 Subsurface Investigation/Assessment Report prepared by FPM Group, which suggested that 
two distinct types of LNAPL were present in the subsurface. 

Visible DNAPL impacts (see photograph below) were observed in soil cores obtained (in October 2017) 
from borings located in the southeastern portion of the RH4 Site (Lot 1), primarily near the corner of Ferris 
and Wolcott Streets as shown on Figure 5. The vertical interval of DNAPL was 50 to 75 feet bgs. Free-
phase DNAPL in monitoring wells MW-10D and MW-14 was measured at a thickness of approximately 
15 feet in October 2017. Forensic analyses indicated that the DNAPL resembled petroleum tar. A sample 
of DNAPL- and a sample of DNAPL-impacted groundwater were submitted to PTS Labs of Santa Fe 
Springs, California, and analyzed for physical properties including surface tension and interfacial tension 
pairs, dynamic viscosity, and fluid density. Soil samples were collected from selected borings in the 
DNAPL-impacted zone and submitted for laboratory analyses in general accordance with the previously 
approved RIWP (Langan 2016a – Section 3.1.2). 
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Soil core showing DNAPL saturation 

At the conclusion of the October 2017 mobilization, Arcadis engaged a New York State Licensed 
Surveyor to establish elevations and coordinates of Arcadis borings, existing monitoring wells, and 
borings previously installed by Roux Associates, Inc., Langan, and AESI that could be positively identified 
by Arcadis in the field. The ground surface at each boring location was surveyed to the nearest 0.01 foot 
and referenced to North American Vertical Datum of 1988 (NAVD 88). Horizontal coordinates were 
established using New York Long Island State Plane Coordinates (NAD 83). 

Table 1 presents the synoptic gauging data obtained on April 27, 2018. Monitoring well construction 
details, as provided to Arcadis by previous consultants, are presented in Table 2. Wells/borings with 
visible LNAPL/DNAPL as noted on boring logs, or measurable LNAPL/DNAPL encountered during well 
gauging in April 2018, are shown on Figure 5. Measurable LNAPL impacts were encountered at four 
locations in the central and northwestern section of RH4 (Lot 40) and at one location along the Sullivan 
Street boundary on Lot 1. Field observations showed that LNAPL impacts were generally encountered 
within the upper 20 feet. In April 2018, free-phase LNAPL was observed in monitoring wells MW-Q3, MW-
4, and MW-17 at a thickness of 0.50 feet, 0.03 feet, and 0.01 feet, respectively. Monitoring well MW-3 
was observed to have a relatively viscous LNAPL smeared on the inside of the polyvinyl chloride (PVC) 
riser, which made an accurate reading of its thickness impossible. 

The results of work conducted by Arcadis as of June 2018 will be included with results of the currently 
proposed work (see Section 3). 
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1.4 Data Gaps and Supplemental Investigation Objectives 

The objective of the proposed work is to address data gaps 
in order to complete the conceptual site model and remedial 
alternatives review. The following specific data objectives 
are proposed: 

1. Evaluate the vertical and horizontal extent of DNAPL 
and LNAPL impacts on the RH4 Site and at the RH4 
boundaries along Wolcott Street, Sullivan Street, and 
Ferris Street. 

2. Evaluate potential connectivity between DNAPL 
impacts on the adjoining Red Hook 3 property and 
impacts on RH4. 

3. Further delineate the extent of on-site LNAPL impacts 
associated with open NYSDEC Spill Nos. 0303688 
(July 2003) and 1311899 (March 2014). 

4. Collect samples of LNAPL- and DNAPL-impacted soil from three borings for analysis of the analytical 
suite specified in the approved RIWP (Langan 2016a – Section 3.1.2). 

5. Collect one soil sample from the shallow fill at each proposed soil boring location for analysis of 
Target Analyte List (TAL) metals. 

6. Collect groundwater samples from seven existing monitoring wells for analyses of per- and 
polyfluoroalkyl substances (PFAS) and 1,4-dioxane as requested by NYSDEC via telephone 
(4/17/2018). 

7. Evaluate mobility and recoverability of DNAPL and LNAPL to include chemical and physical 
properties. 

8. Evaluate horizontal and vertical groundwater flow patterns, hydraulic conductivity, and tidal influence. 

9. Obtain geotechnical data and perform a bench-scale stabilization treatability study to support the 
remedial alternatives review. 

Proposed soil and groundwater sampling locations and rationale are presented in Table 3. Based on 
discussions with NYSDEC, Arcadis understands that mobile LNAPL and DNAPL are the main drivers for 
remediation. Concentrations of NAPL-related constituents in groundwater are generally limited to the 
DNAPL-impacted zone in the southeastern portion of the RH4 Site (see groundwater analytical figures in 
the AESI Remedial Investigation Report dated October 2017 and included in Appendix B). Groundwater 
is generally encountered at depths of approximately 3 to 8 feet bgs. 

In addition to addressing the data gaps mentioned above, Arcadis will use geophysical techniques to 
attempt to delineate suspected underground product piping previously indicated to potentially be present 
near the Wolcott Street boundary. 

 
Historical map circa 1780 superimposed over 
current topography showing RH4 and adjoining 
Red Hook 3 outboard of historical low water 
line 
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1.5 Summary of Available Geologic and Hydrogeologic Information 

1.5.1 Regional Geology 

The area is underlain by Hartland Formation (middle Ordovician to lower Cambrian) biotite-muscovite-
quartz schist and sillimanite-plagioclase-muscovite-biotite-microcline-quartz gneissic schist (Baskerville, 
1994). Surficial geology in the area consists of alluvial deposits and poorly sorted glacial till varying 
between clay, silt-clay, and boulder-clay (Cadwell, et al.,1986). 

1.5.2 Local Geology and Hydrogeology 

RH4 is in the Red Hook section of Brooklyn at an elevation of approximately 8 feet above mean sea level. 
This section of Brooklyn is in an area that was historically below the water line and is currently underlain 
by fill (sand, silt, gravel, concrete, asphalt) that extends to approximately 10 to 15 feet bgs. 

Bedrock was not encountered in borings advanced to a maximum depth of 80 feet bgs by Arcadis in 2017 
and to a maximum depth of 95 feet bgs by Pillori Associates, P.A. (Pillori) in 2014. Generalized cross 
sections from Pillori (below) indicate that RH4 has a surficial fill layer of 10 to 15 feet in thickness, 
underlain primarily by glacial sand to 95 feet bgs, with a silt and clay layer of 5 to 14 feet in thickness, the 
top of which was encountered approximately 13 to 36 feet bgs. Borings advanced by Arcadis in 2017 
showed the silt/clay layer to be generally continuous with occasional gaps, with thinner, discontinuous 
silt/clay lenses present at greater depth at some locations. The glacial sand is generally fine to medium or 
medium to coarse with occasional lesser amounts of silt, clay, gravel, or cobbles. 

 
Plan view from Pillori 2014 
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Cross section from Pillori 2014 

 

Cross section from Pillori 2014 

 
The water table beneath RH4 occurs at approximately 3 to 8 feet bgs. Gauging data from well pairs with 
the deeper wells screened below the silt/clay layer indicate a potentiometric surface approximately 1 to 3 
feet lower than the adjacent, shallow-screened wells (Table 1), suggesting a downward hydraulic 
gradient. 
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2 SCOPE OF REMEDIAL INVESTIGATION 

To satisfy the investigation objectives and obtain data for the remedial alternatives review, Arcadis will 
implement additional subsurface investigation activities to include advancement of shallow and deep soil 
borings; soil sampling and analyses; groundwater gauging (in progress), sampling, and analyses; NAPL 
gauging and bail-down testing (in progress); NAPL characterization; and bench-scale testing of DNAPL- 
and LNAPL-impacted soils. 

2.1 Groundwater and NAPL Gauging 

On April 27, 2018, a synoptic well gauging event was conducted to obtain depth to water measurements, 
depth to well bottom measurements, and depth and thickness of LNAPL and DNAPL. LNAPL ranging in 
thickness from 0.01 feet to 0.50 feet was encountered in four wells, and DNAPL with thickness up to 
20.01 feet was encountered in two wells as shown in Table 1. DNAPL-impacted wells were installed with 
2-foot sumps as shown in Table 2. Prior to ongoing bail-down testing currently being conducted by 
Arcadis, no previous LNAPL and/or DNAPL removal was reported based on available information. 
Synoptic well gauging will continue monthly through the completion of the field program proposed herein 
(estimated to be September 2018) and, depending on the results obtained, is anticipated to continue on a 
quarterly basis thereafter. 

2.2 Advancement of Deep and Shallow Soil Borings 

Based on visible and/or measurable NAPL as shown on Figure 5, a series of shallow and deep borings is 
proposed (also shown on Figure 5) to address Objectives 1 through 3 in Section 1.4. Eight DNAPL 
delineation borings and 15 LNAPL delineation borings are proposed. The number and/or locations of the 
borings may change based on field conditions. DNAPL delineation borings will be advanced to estimated 
terminal depths of approximately 80 feet bgs using the sonic drilling method. Continuous, 4-inch-
diameter, 5-foot-long soil cores will be collected during soil boring installation. In accordance with 
Section 3.1.1 of the approved Langan RIWP (Langan 2016a), if DNAPL impacts are resting on a 
confining layer, casing will be installed through the confining layer to prevent vertical migration, and the 
sonic boring will be advanced deeper to evaluate potential impacts below the confining layer. Each sonic 
soil boring will be tremie-grouted to existing grade with cement-bentonite grout upon completion of 
drilling. Proposed LNAPL delineation borings will be advanced using direct-push techniques and will be 
backfilled with bentonite. Direct-push soil samples will be collected in 4-foot-long acetate liners. Soil 
samples will be screened in the field for total volatile organic compounds (VOCs) using a photoionization 
detector (PID) equipped with a 10.6 electron volt (eV) lamp and characterized as described in the Field 
Soil Screening Technical Guidance Instructions (TGI) in Appendix C. 

2.2.1 Soil Sampling and Analyses 

To address Objectives 4 and 5 in Section 1.4, DNAPL-impacted soil from up to three borings will be 
submitted to a New York State Department of Health (NYSDOH) Environmental Laboratory Approval 
Program (ELAP)-certified laboratory and analyzed for 6 New York Codes, Rules and Regulations 
(NYCRR) Part 375 list VOCs, semi-volatile organic compounds (SVOCs), polychlorinated biphenyls 
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(PCBs), pesticides and herbicides, TAL metals (including mercury), cyanide, chromium III, and chromium 
VI according to the following methods: 

 VOCs – United States Environmental Protection Agency (USEPA) SW-846 Method 8260C 

 SVOCs – USEPA SW-846 Method 8270D 

 PCBs – USEPA SW-846 Method 8082A 

 Pesticides/Herbicides – USEPA SW-846 Method 8081B 

 TAL Metals – USEPA SW-846 Method 6010/6020 

 Mercury – USEPA SW-846 Method 7471B 

 Cyanide – USEPA SW-846 Method 9014 

 Chromium III and VI – USEPA SW-846 Method 7196A 

Tentatively identified compounds (TICs) for VOCs and SVOCs will also be reported. 

A soil sample from the fill depth interval of approximately 4 to 8 feet bgs, which was previously identified 
by others as having metals impacts, will be collected at each sonic and direct-push boring and analyzed 
for TAL metals plus chromium III and VI. The proposed soil sampling plan is outlined in Table 3. 

2.2.2 Screening for DNAPL and LNAPL 

Soil samples suspected of containing free-phase NAPL (based on field observations) will be field 
screened using a hydrophobic dye (OIL-IN-SOILTM test kit). All observations made during NAPL screening 
and results of any NAPL screening tests conducted will be recorded in a field notebook. A photographic 
record will also be maintained. 

2.3 Groundwater Sampling and Analyses 

As directed by NYSDEC, groundwater samples will be collected from seven monitoring wells according to 
the proposed sampling plan presented in Table 4 and analyzed for PFAS compounds (by USEPA SW-
846 Method 537) and 1,4-dioxane (by USEPA SW-846 Method 8270) to address Objective 6 in 
Section 1.4. 

The selected monitoring wells will be sampled in accordance with the low-flow sampling and PFAS 
sampling TGI procedures in Appendix C. Monitoring wells will be purged using either a peristaltic or 
bladder pump (only to be used if the anticipated drawdown depth is greater than 20 feet bgs). 
Groundwater samples will be collected directly from the bladder pump and submitted for laboratory 
analysis as previously described. Wells purged using a peristaltic pump may be sampled with a bailer. 

2.4 Quality Assurance/Quality Control 

Consistent with the requirements of Division of Environmental Remediation (DER)-10/Technical Guidance 
for Site Investigation and Remediation, Section 2.3, quality assurance/quality control (QA/QC) samples 
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will be collected in accordance with the approved Quality Assurance Project Plan (Langan 2016b). 
Arcadis project team roles and organization are summarized in Appendix D. 

2.5 Community Air Monitoring Program 

Consistent with Appendices 1A and 1B of DER-10 and Section 3.6.2 of the approved RIWP (Langan 
2016a), community air monitoring for VOCs and particulate matter will be accomplished during ground-
intrusive activities in accordance with the NYSDOH Generic Community Air Monitoring Plan 
(Appendix E). Data will be monitored in real-time, archived, and included in a report summarizing the 
findings of the SRI. 

2.6 Survey 

Following completion of borings, a surveyor licensed to practice in New York State will survey the ground 
surface at each new boring location to the nearest 0.01 foot, and the elevation will be determined relative 
to NAVD 88. Horizontal coordinates will be established using New York Long Island State Plane 
Coordinates (NAD 83). New boring locations will be added to existing site maps. A topographic survey 
showing elevation contours at 0.50-foot intervals will also be prepared. 

2.7 Aquifer Testing 

Aquifer characteristics will be evaluated to assist with addressing Objectives 7 and 8 in Section 1.4. 

2.7.1 Slug Testing 

Slug testing will be performed at selected deep and shallow wells to estimate the hydraulic conductivity of 
the formation screened. Slug tests are hydraulic conductivity tests where the water level in the well is 
caused to change suddenly (rise or fall) and the subsequent water-level response (displacement or 
change from static) is measured through time. The testing methodology is presented in the TGI for Slug 
Testing in Appendix C. 

2.7.2 Tidal Cycle Gauging 

Synoptic water-level gauging will be performed during and between cycles of high and low tide, and 
groundwater contour maps will be created to evaluate groundwater flow characteristics at different 
periods in the tidal cycles. Data from initial synoptic well gauging conducted on April 27, 2018 indicate 
that groundwater flow in the shallow-screened wells is toward the south-southeast (Figure 6), which is 
generally consistent with groundwater contour data presented in the FPM Group Subsurface 
Investigation/Assessment Report (FPM Group 2003). Groundwater flow in the deeper-screened wells is 
toward the north-northwest over the central portion of the Site and toward the east to northeast over the 
southeastern portion of the Site (Figure 7) based on groundwater data obtained by Arcadis on April 27, 
2018. 
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2.8 DNAPL and LNAPL Mobility, Recoverability, and Physical and 
Chemical Properties 

A variety of field and laboratory techniques will be employed to address Objectives 7, 8, and 9 in 
Section 1.4 and therefore be able to complete the remedial alternatives review. 

2.8.1 NAPL-Impacted Groundwater Sampling and Analyses 

As a subset of the groundwater sampling discussed in Section 2.3, groundwater will be collected from 
one DNAPL-impacted well, one LNAPL-impacted well, and two non-impacted wells, and analyzed for 
geochemical parameters including nitrate, sulfate, dissolved gasses, dissolved iron, and dissolved 
manganese as listed in Table 4. Labware and soil and groundwater sample preservation are summarized 
in Table 5. 

2.8.2 Forensic Analyses 

Up to six additional DNAPL, LNAPL, and/or NAPL-impacted soil samples may be submitted for forensic 
analyses of C3-C10 PIANO compounds (paraffins, isoparaffins, aromatics, naphthalene, and olefins); 
parent and alkylated PAH; and total petroleum hydrocarbons (TPH) with chromatograms (C8-C40 gas 
chromatography mass spectrometry [GC/MS] full scan). 

2.8.3 Physical Properties 

Additional DNAPL samples may be collected and submitted for physical properties analyses as described 
in Section 1.3. 

2.8.4 DNAPL and LNAPL Bail-Down Testing 

DNAPL bail-down tests as detailed in Appendix C are currently in progress to evaluate DNAPL mobility 
and recoverability at two well locations (MW-10D and MW-14) at RH4. Initial procedures included the 
removal of DNAPL to the extent practicable using a submersible pump and the placement of transducers 
to record DNAPL and water recovery. Negligible DNAPL recharge was observed at wells MW-10D and 
MW-14 after 30 days and the transducers were removed from the wells. Monthly DNAPL gauging will 
continue. 

In addition, an LNAPL bail-down test was conducted at well MW-Q3. 12 days after bailing, LNAPL in well 
MW-Q3 recharged to approximately 30 percent of its initial thickness of 0.50 feet, and was observed to 
have recharged to 47 percent of its pre-bailing thickness after 30 days. 

DNAPL and LNAPL removed during bail-down testing were placed in 55-gallon drums (separate drums, 
one for LNAPL and one for DNAPL) and stored in a secure area on the RH4 Site. An LNAPL sample was 
submitted to Con-test Analytical Laboratory of East Longmeadow, Massachusetts (a NYSDOH ELAP-
certified laboratory) for waste characterization analyses and found to be hazardous for lead as defined 
under the Resource Conservation and Recovery Act (RCRA). Based on the quantity generated (less than 
220 pounds), the LNAPL will be profiled as a RCRA-exempt liquid. The DNAPL was previously profiled 
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and is also RCRA-exempt based on the quantities generated. The drums will be transported by a licensed 
waste hauler to an approved facility for disposal. 

2.8.5 Bench-Scale Treatability Testing 

Arcadis will conduct a bench-scale treatability test to facilitate an evaluation of the applicability of in-situ 
solidification (ISS) remediation treatment to address soils impacted with petroleum-based LNAPL and 
DNAPL at RH4. Other methods, such as source-area excavation may also be considered. There is one 
distinct zone of DNAPL and one zone of LNAPL present at RH4: DNAPL is present at depths ranging 
from approximately 50 to 75 feet bgs, whereas LNAPL is present at depths generally shallower than 20 
feet bgs. 

The treatability testing will be conducted at the Arcadis Treatability Laboratory in Durham, North Carolina. 
ISS of DNAPL/LNAPL saturated soils on the RH4 Site will be evaluated and optimized through the 
addition of one or more pozzolanic materials, such as Portland cement or ground-granulated blast 
furnace slag cement. The addition of pozzolanic admixtures will result in strength gain and hydraulic 
conductivity reduction within the solidified monolith, thus reducing the mobility of LNAPL/DNAPL and 
limiting leaching to surrounding groundwater. 

Specifically, the objectives of the ISS treatability test are as follows: 

1. Evaluate the ability of selected admixtures to achieve targeted strength gain and reduction in 
hydraulic conductivity in DNAPL and LNAPL source areas. An unconfined compressive strength of at 
least 30 pounds per square inch (psi) and a maximum hydraulic conductivity of approximately 1x10-6 

centimeters per second (or two orders of magnitude lower than the in-situ hydraulic conductivity) are 
targeted. Ultimate strength development requirements will be based on BT Red Hook’s future site use 
goals. 

2. Investigate the performance of admixture delivery technologies, excavator bucket or auger mixing 
and jet grouting, for use in addressing DNAPL- or LNAPL-impacted soils at different target treatment 
depths and areas at RH4. 

The Arcadis Treatability Laboratory will create a series of test mixes for each of the soil samples 
(originating from the discrete NAPL impact zones) using potable water from the RH4 Site and 
solidification reagents selected based on Arcadis’ extensive previous experience with ISS. The test mixes 
will then be cured and tested for geotechnical performance parameters at selected time intervals (e.g., 
unconfined compressive strength at seven and 28 days after mixing, hydraulic conductivity at 28 days). 
The results of performance tests for unconfined compressive strength and hydraulic conductivity will be 
compared between candidate mix designs to select the test mixes that effectively meet the ISS 
objectives. 

In support of the ISS treatability study, a soil boring from each of the NAPL zones will be installed that 
represents the vertical profile for which ISS will be evaluated as a potential remedial alternative. Each of 
the soil borings should contain soils impacted with the NAPL present in each portion of the RH4 Site. To 
create the depth profile, soil grab samples from each discrete 5-foot interval (5 feet to 10 feet, 10 feet to 
15 feet, etc.) will be collected and placed in 1-gallon zip-lock bags. Once filled, the zip-lock bags will be 
placed in United States Department of Transportation rated 5-gallon metal drums. Sufficient soil volume 
from each 5-foot zone should be collected such that two 5-gallon drums (10 gallons of volume) are filled 
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at each of the RH4 locations distinguished by NAPL type/depth. In addition, approximately 3 gallons of 
potable (municipal) water will be collected while on site and shipped to the Arcadis Treatability Laboratory 
for use in preparing the mix designs. 

As part of this effort, baseline (untreated) soil samples will also be submitted to a geotechnical testing 
laboratory for the following baseline geotechnical analyses: 

 Grain-size analysis (sieve and hydrometer) in accordance with ASTM International (ASTM) D422 

 Specific gravity in accordance with ASTM D854 

 Moisture content in accordance with ASTM D2216 

 Unified Soil Classification System classification in accordance with ASTM D2487 

 Organic matter and ash content in accordance with ASTM D2974 

 Atterberg limits in accordance with ASTM D4318 

The soil borings for this effort will be advanced and abandoned as described in Section 2.2 and surveyed 
as described in Section 2.6. 

2.9 Investigation Water Source 

Municipal potable water will be used for drilling, decontaminating drilling/sampling equipment, and 
grouting boreholes upon completion. A representative sample of the source will be submitted for 
laboratory analysis in accordance with the same analytes and methods used for investigation samples. 
Use of any other drilling fluids or materials that could impact groundwater quality will be avoided. 

2.10 Waste Management 

Soil cuttings, drilling fluids, purged groundwater, recovered NAPL, decontamination fluids, and personal 
protective equipment will be containerized for offsite disposal. 
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3 REPORTING 

A Supplemental Remedial Investigation Report detailing work conducted by Arcadis as of June 2018 and 
during the currently proposed investigation will be prepared and submitted to NYSDEC for review and 
approval. The report will include a discussion of analytical results, nature and extent of impact, site 
conceptual model, and recommendations supported by updated tables and figures describing the 
analytical data and hydrogeology. Data deliverables and validation will be in accordance with 
Appendix 2B of DER-10. Interim deliverables including boring logs, geologic cross sections, validated 
analytical data tables, and data usability summary reports will be included in monthly project status 
updates, as completed. A Qualitative Human Health Exposure Assessment will be submitted separately 
as a standalone report. 
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4 SCHEDULE 

Mobilization for the SRI will be initiated within 30 days of receipt of written approval of this Work Plan from 
NYSDEC. To expedite the work flow, Arcadis may request interim approval to proceed with portions of the 
proposed fieldwork prior to full approval of the Work Plan by NYSDEC. It is anticipated that fieldwork will 
be completed within six weeks following commencement of work, subject to weather and ground surface 
conditions. 
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Table 1
Monitoring Well Gauging Data (4/27/2018)

Supplemental Remedial Investigation Work Plan
Red Hook 4
NYSDEC BCP Site #C224214

Well ID
PVC

Elevation (ft) DTW (ft)
Water

Elevation (ft) DTP (ft)
DNAPL or LNAPL 

Thickness (ft) Measured DTB (ft) PID (ppm) Notes
MW-1 7.90 6.22 1.68 NP NP 19.17 0.0 Good condition.
MW-2 6.27 3.61 2.66 NP NP 19.05 0.0 Good condition.
MW-3 6.26 NM NM NM NM NM 6.71 LNAPL on well casing too thick to gauge.

MW-Q3 7.91 4.50 3.81 4.00 0.50 13.34 13.0 No bolts on flushmount.
MW-4 7.26 3.48 3.80 3.45 0.03 13.76 382.1 Good condition.
MW-5 7.59 3.51 4.08 NP NP 19.13 0.0 Good condition.
MW-6 7.52 3.14 4.38 NP NP 14.10 3.2 Good condition.
MW-7 7.34 3.65 3.69 NP NP 14.71 3.0 Good condition.
MW-8 8.75 5.04 3.71 NP NP 18.00 3.6 Good condition.
MW-9 7.39 3.34 4.05 NP NP 18.35 0.0 Good condition.

MW-10S 7.16 4.91 2.25 NP NP 19.64 1.2 Good condition.
MW-10D 7.15 7.31 -0.16 50.72 20.01 70.73 358.6 Good condition.
MW-11S 7.39 3.53 3.86 NP NP 13.76 0.0 Good condition.
MW-11D 7.55 6.84 0.71 NP NP 68.91 0.0 Good condition.
MW-12S 7.79 3.64 4.15 NP NP 13.57 0.7 Good condition.
MW-12D 7.78 7.20 0.58 NP NP 29.21 3.1 Good condition.
MW-13S 8.82 6.24 2.58 NP NP 14.36 0.1 Good condition.
MW-13D 8.66 7.79 0.87 NP NP 70.75 0.0 Good condition.
MW-14 7.75 6.61 1.14 64.16 9.09 73.25 116.7 Good condition.
MW-16 6.92 4.15 2.77 NP NP 14.10 0.0 Good condition.
MW-17 7.25 2.97 4.28 2.96 0.01 15.01 66.9 Good condition.

Notes:
NM = No measurement taken
ft = Feet
PVC = Polyvinyl Chloride
DTW = Depth to Water
DTP = Depth to Product
DTB = Depth to Bottom of Well
PID = Photoionization Detector 
LNAPL = Light Non-Aqueous Phase Liquid (in gray)
DNAPL = Dense Non-Aqueous Phase Liquid (in bold)
NP = No product (LNAPL or DNAPL) measured
PPM = Parts per Million
Elevations surveyed by DPK Land Surveying, November 2017 and are in feet referenced to mean sea level.
Monitoring wells installed by others
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Table 2
Monitoring Well Construction Data

Supplemental Remedial Investigation Work Plan
Red Hook 4
NYSDEC BCP Site #C224214

Well ID

Measured Depth to 
Bottom

of Well (ft)
Length of
Screen (ft)

Depth to Top
of Screen (ft) Notes

MW-1 19.17 13 7
MW-2 19.05 † †
MW-3 NM † †

MW-Q3 13.34 † †
MW-4 13.76 † †
MW-5 19.13 15 5
MW-6 14.10 10 5
MW-7 14.71 10 5
MW-8 18.00 10 8
MW-9 18.35 15 5

MW-10S 19.64 10 5
MW-10D 70.73 10 59 Two-foot sump installed. 
MW-11S 13.76 10 5
MW-11D 68.91 20 45 Two-foot sump installed.
MW-12S 13.57 10 5
MW-12D 29.21 20 50 Two-foot sump installed.
MW-13S 14.36 10 5
MW-13D 70.75 20 50 Two-foot sump installed.
MW-14 73.25 10 63 Two-foot sump installed.
MW-16 14.10 † †
MW-17 15.01 † †

Note:
† = Not Provided
ft = Feet
Monitoring wells installed by others
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Table 3
Proposed Soil Sampling Plan

Supplemental Remedial Investigation Work Plan
Red Hook 4
NYSDEC BCP Site #C224214

Sample Name Boring Name
Drilling

Type
Terminal

Depth
Sample
Depth Analyses

A-RH4-B1_XX_XX A-RH4-B1
A-RH4-B2_XX_XX A-RH4-B2
A-RH4-B3_XX_XX A-RH4-B3
A-RH4-B4_XX_XX A-RH4-B4
A-RH4-B5_XX_XX A-RH4-B5
A-RH4-B6_XX_XX A-RH4-B6
A-RH4-B7_XX_XX A-RH4-B7
A-RH4-B8_XX_XX A-RH4-B8 Direct Push 25 feet 4-6 feet Evaluate metals in fill, Screen for LNAPL TAL Metals including Chromium III and VI
A-RH4-B9_XX_XX A-RH4-B9
A-RH4-B10_XX_XX A-RH4-B10
A-RH4-B11_XX_XX A-RH4-B11
A-RH4-B12_XX_XX A-RH4-B12
A-RH4-B13_XX_XX A-RH4-B13
A-RH4-B14_XX_XX A-RH4-B14
A-RH4-B15_XX_XX A-RH4-B15
A-RH4-DB17_XX_XX A-RH4-DB17 Sonic 80 feet 4-6 feet Evaluate metals in fill TAL Metals including Chromium III and VI
A-RH4-DB17_XX_XX 65-75 feet Evaluate DNAPL Part 375 VOCs, SVOCs, PCBs, Pesticides/Herbicides, TAL Metals, Chromium III and VI, Cyanide
A-RH4-DB18_XX_XX A-RH4-DB18 Sonic 80 feet 4-6 feet Evaluate metals in fill TAL Metals including Chromium III and VI
A-RH4-DB18_XX_XX 65-75 feet Evaluate DNAPL Part 375 VOCs, SVOCs, PCBs, Pesticides/Herbicides, TAL Metals, Chromium III and VI, Cyanide
A-RH4-DB19_XX_XX A-RH4-DB19 Sonic 80 feet 4-6 feet Evaluate metals in fill TAL Metals including Chromium III and VI
A-RH4-DB19_XX_XX 65-75 feet Evaluate DNAPL Part 375 VOCs, SVOCs, PCBs, Pesticides/Herbicides, TAL Metals, Chromium III and VI, Cyanide
A-RH4-DB20_XX_XX A-RH4-DB20
A-RH4-DB21_XX_XX A-RH4-DB21
A-RH4-DB22_XX_XX A-RH4-DB22 Sonic 80 feet 4-6 feet Evaluate metals in fill, Screen for DNAPL at depth TAL Metals including Chromium III and VI
A-RH4-DB23_XX_XX A-RH4-DB23
A-RH4-DB24_XX_XX A-RH4-DB24
A-RH4-DB25_XX_XX A-RH4-DB25

Notes:
1. Soil sample for VOC analysis will be collected using En Core or Terracore sample kits.
2. Part 375 = New York State Department of Environmental Conservation (NYSDEC) Title 6 of the Official Compilation of New York Codes, Rules and Regulations (NYCRR) Part 375 List
3. VOC = Volatile Organic Compound
4. SVOC = Semi-volatile Organic Compound
5. PCB = Polychlorinated Biphenyl
6. TAL = Target Analyte List
7. DNAPL = Dense non-aqueous phase liquid
8. LNAPL = Light non-aqueous phase liquid
9. USEPA = United States Environmental Protection Agency
10. Analytical Methods: 

VOCs plus tentatively identified compounds – USEPA SW-846 Method 8260C TAL Metals – USEPA SW-846 Method 6010/6020
SVOCs plus tentatively identified compounds – USEPA SW-846 Method 8270D Mercury – USEPA SW-846 Method 7471B
PCBs – USEPA SW-846 Method 8082A Cyanide – USEPA SW-846 Method 9014
Pesticides/Herbicides – USEPA SW-846 Method 8081B Chromium III and VI – USEPA SW-846 Method 7196A

11. Field duplicates, equipment blanks and matrix spike/matrix spike duplicates will be collected at a frequency of at least one per 20 project samples/per matrix/per 10 field days.

Rationale
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Table 4
Proposed Groundwater Sampling Plan

Supplemental Remedial Investigation Work Plan
Red Hook 4
NYSDEC BCP Site #C224214

Sample Name
Well

Name Sample Protocol Well Screen Interval Rationale Analyses

MW-2_DATE MW-2 Low Flow 5 to 19 feet bgs (assumed) Evaluate non-impacted water from shallow screened interval PFAS, 1,4-Dioxane, geochemical parameters

MW-4_DATE MW-4 Low Flow 5 to 13 feet bgs(assumed) Evaluate LNAPL-impacted water from shallow screened interval PFAS, 1,4-Dioxane, geochemical parameters

MW-6_DATE MW-6 Low Flow 5 to 15 feet bgs Evaluate non-impacted water from shallow screened interval PFAS, 1,4-Dioxane

MW-11S_DATE MW-11S Low Flow 5 to 15 feet bgs Evaluate non-impacted water from shallow screened interval PFAS, 1,4-Dioxane

MW-11D_DATE MW-11D Low Flow 45 to 65 feet bgs Evaluate non-impacted water from deep screened interval PFAS, 1,4-Dioxane, geochemical parameters

MW-12D_DATE MW-12D Low Flow 50 to 70 feet bgs Evaluate non-impacted water from deep screened interval PFAS, 1,4-Dioxane

MW-14_DATE MW-14 Low Flow 63 to 73 feet bgs Evaluate DNAPL-impacted water from deep screened interval PFAS, 1,4-Dioxane, geochemical parameters

Notes:
1. Groundwater samples will be collected using low-flow purging protocols.
2. Part 375 = New York State Department of Environmental Conservation (NYSDEC) Title 6 of the Official Compilation of New York Codes, Rules and Regulations (NYCRR) Part 375 List
3. DNAPL = Dense non-aqueous phase liquid
4. LNAPL = Light non-aqueous phase liquid
5. USEPA = United States Environmental Protection Agency
6. bgs = below ground surface
7. Analytical Methods: Per- and polyfluoroalkyl substances (PFAS) - USEPA SW-846 Method 537. 1,4-Dioxane by USEPA Method 8270 SIM

Geochemical Parameters:

- Dissolved gases - RSK 175

- Dissolved iron - USEPA 200.7

- Dissolved manganese - USEPA 200.7

- Nitrate-Nitrogen - SM 21-22 4500 NO3 F

- Sulfate - ASTM D516-07

8. Field duplicates, equipment blanks and matrix spike/matrix spike duplicates will be collected at a frequency of at least one per 20 project samples/per matrix/per 10 field days.
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Table 5
Labware and Preservation

Supplemental Remedial Investigation Work Plan
Red Hook 4
NYSDEC BCP Site #C224214

Water Glassware Quantity Preservative
8260 Standard VOC Vial 3 Hydrochloric Acid

8270 PAH (SIM) Amber Liter 2 None 

Dissolved Gases VOC Vial 3 Hydrochloric Acid

Iron & Manganese 250 ml Plastic 1 Nitric Acid

1 None 

1 Sulfuric Acid

2 None 

1 Equipment Blank

Sulfate 250 ml Plastic 1 None 

Soil Glassware Quantity Preservative
VOC Vial 1 Methanol

VOC Vial 2 Sodium Bisulfate

or 2 DI Water 

or 1 4 oz Amber

8081

8082

8151

8270

Cyanide

Hexavalent Chromium

Mercury

PFAS

TAL 23 metals

TCLP extraction

Trivalent Chromium

Notes
1. VOC = Volatile Organic Compound
2. SVOC = Semi-volatile Organic Compound
3. PCB = Polychlorinated Biphenyl
4. TAL = Target Analyte List
5. TCLP = Toxicity Characteristic Leaching Procedure
6. PFAS = Per- and polyfluoroalkyl substances
7. ml = Milliliter
8. oz = Ounce

8 oz Amber 3 None

Glassware for Soil and Water Analysis

Nitrate 250 ml Plastic

PFAS 250 ml Plastic

8260
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NOTES:

1. FIGURE IS BASED ON A SURVEY PREPARED BY

DPK LAND SURVEYING, LLC ON 11/2/2017.

2. PROPERTY BOUNDARIES OBTAINED FROM

FIGURE ENTITLED “ALTA/NSPS LAND TITLE

SURVEY” (LANGAN APRIL 4, 2017).

3. BORING LOCATIONS SHOWN IN GRAY WERE NOT

FIELD LOCATED OR SURVEYED BY ARCADIS AND

WERE DIGITIZED FROM FIGURES PROVIDED BY

AESI AND LANGAN.

4. "TGHP" INDICATES A TarGOST

®

 LOCATION.

5. SOIL BORINGS AND TarGOST

®

 LOCATIONS WITH

AN "A-" PREFIX WERE ADVANCED BY ARCADIS.

6. TarGOST

®

 -TAR SPECIFIC GREEN OPTICAL

SENSING TOOL.

7. LNAPL - LIGHT NON-AQUEOUS  PHASE LIQUID.

8. DNAPL - DENSE NON-AQUEOUS PHASE LIQUID.

9. FIELD OBSERVATIONS SHOWED THAT LNAPL WAS

ENCOUNTERED PRIMARILY AT DEPTHS LESS

THAN 20 FEET BELOW GROUND SURFACE (BGS)

AND THE VERTICAL INTERVAL FOR DNAPL WAS 50

TO 75 FEET BGS. NAPL MEASURED IN WELLS IS

SUMMARIZED IN TABLE 1; NAPL BAIL-DOWN

TESTING IS ONGOING.

SITE BOUNDARY

SOIL VAPOR MONITORING POINT

PROPOSED GEOPROBE BORING

(APPROXIMATELY 25 FEET MAXIMUM)

PROPOSED DEEP SONIC BORING

(APPROXIMATELY 80 FEET MAXIMUM)
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VISIBLE DNAPL IN BORING LOG OR

MEASURABLE DNAPL DURING WELL

GAUGING ON 4/27/2018 (SEE NOTE 9)
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GAUGING ON 4/27/2018 (SEE NOTE 9)
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Descriptions By:

Borehole Depth:Rig Type:

Sampling Method:
Drilling Method:

Drilling Company:
Driller's Name:

D
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et

 b
gs
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Stratigraphic Description Soil Boring

Surface Elevation:

Easting:
Client:

Location:

Remarks:

Page: 1 of 5Template:Project:
Date: 12/6/2017 Data File: Created/Edited by:
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5

10

15

6/27/2017

42 and 62 Ferris Street/
219 Sullivan Street
Brooklyn, New York

A-RH4-DB1186877.07

Clement Papafio

80' bgs

BT Red Hook, LLC - Red Hook 4
Aquifer Drilling
Todd Palomeque

Track-mounted Rotary Sonic

5-feet x 3-inch core barrel
Rotary Sonic 6.89' AMSL

979968.15

B0038932.0002

ags = above ground surface; bgs = below ground surface; NA = not available;
AMSL = above mean sea level; PID = photoionization detector;
ppm = parts per million.

The coordinate system is New York Long Island State Plane; NAD 83.

Analytical samples collected at 5-10' and 65-75' bgs.

boring_well geoprobe 2007 analytical USCS.ldfx
A-RH4-DB1.dat N.Smith

Grouted to grade
with
cement/bentonite
mix

NA

1.0

5.0

2.5

0-5

5-10

10-15

15-20

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

Asphalt.

Hand cleared to 5' bgs. Brown fine to medium SAND, little coarse Sand, trace red
Brick and Concrete and fine to coarse Gravel, moist. [FILL]

Reddish-brown fine SAND and SILT, trace fine to coarse Gravel, wet.

Organic CLAY.

Grayish-brown fine to medium SAND, trace fine rounded Gravel, wet.

Gray SILT, trace fine Sand, wet.

COBBLE.

Gray fine to medium SAND, trace Shell Fragments.

NA

1

2

3

Trace Shells and coarse rounded Gravel.

Grayish-brown, wet.
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SP

CH

SP

ML

SP
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Stratigraphic Description Soil Boring
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A-RH4-DB1

80' bgs

BT Red Hook, LLC - Red Hook 4

42 and 62 Ferris Street/
219 Sullivan Street
Brooklyn, New York

B0038932.0002

ags = above ground surface; bgs = below ground surface; NA = not available;
AMSL = above mean sea level; PID = photoionization detector;
ppm = parts per million.

The coordinate system is New York Long Island State Plane; NAD 83.

Analytical samples collected at 5-10' and 65-75' bgs.

boring_well geoprobe 2007 analytical USCS.ldfx
A-RH4-DB1.dat N.Smith

Grouted to grade
with
cement/bentonite
mix

2.5

4.3

2.0

5.0

4.0

15-20

20-25

25-30

30-35

35-40

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

Grayish-brown fine to medium SAND, wet.

Gray fine to medium SAND, trace coarse Sand and fine to medium round Gravel
and Shell Fragments, wet.

Multi-colored fine to coarse rounded GRAVEL, little fine to medium Sand, trace
coarse Sand and Shell Fragments, wet.

Grayish-brown fine to medium SAND, wet.

Gray SILT, trace Clay, non-plastic, wet.

Gray COBBLE and SILT, trace fine to medium Sand, wet.

Gray COBBLE.

Reddish-brown fine to medium SAND, wet.

Reddish-brown SILT.

Grayish-brown fine to coarse SAND, wet.

3

4

5

6

7

Trace fine to coarse round Gravel.
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GW

SP

ML

GP

GP

SP

ML

SW
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Stratigraphic Description Soil Boring
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-30

-35

-40

-45
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45

50

55

A-RH4-DB1

80' bgs

BT Red Hook, LLC - Red Hook 4

42 and 62 Ferris Street/
219 Sullivan Street
Brooklyn, New York

B0038932.0002

ags = above ground surface; bgs = below ground surface; NA = not available;
AMSL = above mean sea level; PID = photoionization detector;
ppm = parts per million.

The coordinate system is New York Long Island State Plane; NAD 83.

Analytical samples collected at 5-10' and 65-75' bgs.

boring_well geoprobe 2007 analytical USCS.ldfx
A-RH4-DB1.dat N.Smith

Grouted to grade
with
cement/bentonite
mix

4.0

3.5

3.5

5.0

5.0

35-40

40-45

45-50

50-55

55-60

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

Grayish-brown fine to coarse SAND, wet.

Grayish-brown fine to coarse SAND, trace fine to medium rounded Gravel, wet.

Grayish-brown fine to coarse SAND, trace fine to coarse rounded Gravel, wet.

Brown fine to medium SAND, wet.

Grayish-brown fine to medium SAND, trace coarse Sand and fine rounded Gravel,
wet.

7

8

9

10

11

Medium to coarse SAND, trace fine Sand and fine rounded Gravel.

SW

SW

SW

SP

SP
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Stratigraphic Description Soil Boring
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70
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A-RH4-DB1

80' bgs

BT Red Hook, LLC - Red Hook 4

42 and 62 Ferris Street/
219 Sullivan Street
Brooklyn, New York

B0038932.0002

ags = above ground surface; bgs = below ground surface; NA = not available;
AMSL = above mean sea level; PID = photoionization detector;
ppm = parts per million.

The coordinate system is New York Long Island State Plane; NAD 83.

Analytical samples collected at 5-10' and 65-75' bgs.

boring_well geoprobe 2007 analytical USCS.ldfx
A-RH4-DB1.dat N.Smith

Grouted to grade
with
cement/bentonite
mix

5.0

5.0

5.0

4.0

5.0

55-60

60-65

65-70

70-75

75-80

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

Grayish-brown SILT, trace fine Sand, wet.

Grayish-brown fine SAND, wet.

Grayish-brown SILT, trace fine Sand, wet.

Grayish-brown fine SAND, wet.

Reddish-brown and brown SILT and CLAY, wet.

Reddish-brown fine to medium SAND, trace coarse Sand, fine to coarse rounded
Gravel, wet.

Grayish-brown fine to medium SAND, trace fine to medium Gravel (Gravel partially
weathered Schist), wet.

Brown fine SAND, trace medium to coarse Sand and fine to coarse Gravel Schist,
wet.

Grayish-brown fine to medium SAND, wet.

11

12

13

14

15

Reddish-brown, trace fine to coarse round Gravel.

No trace coarse Sand or fine rounded Gravel.

Trace coarse rounded Gravel.

SP

SM

SP

SM

SPSP

CL

SP

SP

SP

SP
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A-RH4-DB1

80' bgs

BT Red Hook, LLC - Red Hook 4

42 and 62 Ferris Street/
219 Sullivan Street
Brooklyn, New York

B0038932.0002

ags = above ground surface; bgs = below ground surface; NA = not available;
AMSL = above mean sea level; PID = photoionization detector;
ppm = parts per million.

The coordinate system is New York Long Island State Plane; NAD 83.

Analytical samples collected at 5-10' and 65-75' bgs.

boring_well geoprobe 2007 analytical USCS.ldfx
A-RH4-DB1.dat N.Smith

Grouted to grade
with
cement/bentonite
mix

5.075-80

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

Grayish-brown fine to medium SAND, wet.

15

Trace medium to coarse Sand and fine to coarse rounded Gravel.

End of boring at 80' bgs.

Green fine to coarse GRAVEL at 79.3-79.5' bgs, trace fine to coarse
Sand.
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Boring ID:

Descriptions By:

Borehole Depth:Rig Type:

Sampling Method:
Drilling Method:

Drilling Company:
Driller's Name:
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)

Stratigraphic Description Soil Boring

Surface Elevation:

Easting:
Client:

Location:

Remarks:
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0
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10

15

6/29/2017

42 and 62 Ferris Street/
219 Sullivan Street
Brooklyn, New York

A-RH4-DB2186911.44

Levia Terrell

80' bgs

BT Red Hook, LLC - Red Hook 4
Aquifer Drilling
Todd Palomeque

Track-mounted Rotary Sonic

5-feet x 3-inch core barrel
Rotary Sonic 6.24' AMSL

980012.50

B0038932.0002

ags = above ground surface; bgs = below ground surface; NA = not available;
AMSL = above mean sea level; PID = photoionization detector;
ppm = parts per million.

The coordinate system is New York Long Island State Plane; NAD 83.

Analytical samples collected at 5-10' and 65-75' bgs.

boring_well geoprobe 2007 analytical USCS.ldfx
A-RH4-DB2.dat NPS

Grouted to grade
with
cement/bentonite
mix

NA

3.0

3.0

4.0

0-5

5-10

10-15

15-20

0.0

0.0

0.0

0.0
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0.0

0.0

0.0

0.0
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0.0

0.0

0.0
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0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

Asphalt

Hand cleared to 5' bgs.

Brown fine to medium SAND, trace fine to coarse rounded Gravel, wet.

Grayish-brown fine to medium SAND, wet.

Gray fine SAND, wet.

Gray organic CLAY, wet.

Gray fine SAND, wet.

Brownish-gray fine to medium SAND, wet.

NA
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NA
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SP
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-20

-25

20

25

30

35

A-RH4-DB2

80' bgs

BT Red Hook, LLC - Red Hook 4

42 and 62 Ferris Street/
219 Sullivan Street
Brooklyn, New York

B0038932.0002

ags = above ground surface; bgs = below ground surface; NA = not available;
AMSL = above mean sea level; PID = photoionization detector;
ppm = parts per million.

The coordinate system is New York Long Island State Plane; NAD 83.

Analytical samples collected at 5-10' and 65-75' bgs.

boring_well geoprobe 2007 analytical USCS.ldfx
A-RH4-DB2.dat NPS

Grouted to grade
with
cement/bentonite
mix

4.0

5.0

4.2

4.0

3.5

15-20

20-25

25-30

30-35

35-40

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

Brownish-gray fine to medium SAND, wet.

Brown CLAY and SILT, medium plasticity, wet.

Gray angular GRAVEL.

Grayish-brown fine to coarse SAND, trace fine to coarse rounded to angular Gravel,
Silt nodules at 25.8' bgs and 26.6' bgs, wet.

Grayish-brown fine to medium SAND, wet.
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Stratigraphic Description Soil Boring
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-40
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40

45

50

55

A-RH4-DB2

80' bgs

BT Red Hook, LLC - Red Hook 4

42 and 62 Ferris Street/
219 Sullivan Street
Brooklyn, New York

B0038932.0002

ags = above ground surface; bgs = below ground surface; NA = not available;
AMSL = above mean sea level; PID = photoionization detector;
ppm = parts per million.

The coordinate system is New York Long Island State Plane; NAD 83.

Analytical samples collected at 5-10' and 65-75' bgs.

boring_well geoprobe 2007 analytical USCS.ldfx
A-RH4-DB2.dat NPS

Grouted to grade
with
cement/bentonite
mix

3.5

4.0

4.0

2.0

4.0

35-40

40-45

45-50

50-55

55-60

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

Brown SILT, wet.

Brown fine to medium SAND, wet.

Grayish-brown fine to medium SAND, wet.

Reddish-brown Clayey SILT, slight plasticity, wet.
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Stratigraphic Description Soil Boring

D
ep

th
 (

fe
et

 b
gs

)

Remarks:

Page: 4 of 5Template:Project:
Date: 12/6/2017 Data File: Created/Edited by:

-50

-55

-60

-65

60

65

70

75

A-RH4-DB2

80' bgs

BT Red Hook, LLC - Red Hook 4

42 and 62 Ferris Street/
219 Sullivan Street
Brooklyn, New York

B0038932.0002

ags = above ground surface; bgs = below ground surface; NA = not available;
AMSL = above mean sea level; PID = photoionization detector;
ppm = parts per million.

The coordinate system is New York Long Island State Plane; NAD 83.

Analytical samples collected at 5-10' and 65-75' bgs.

boring_well geoprobe 2007 analytical USCS.ldfx
A-RH4-DB2.dat NPS

Grouted to grade
with
cement/bentonite
mix

4.0

5.0

5.0

5.0

5.0

55-60

60-65

65-70

70-75

75-80

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

Grayish-brown fine SAND, wet.

Reddish-brown Clayey SILT, slight plasticity, wet.

Brown SILT, wet.

Brown fine SAND, wet.

Reddish-brown fine to coarse SAND, trace fine to coarse Gravel, wet.

Grayish-brown fine to medium SAND, wet.

Reddish-brown fine to coarse SAND, trace fine to coarse rounded Gravel, wet.
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15

Fine to coarse SAND.

Fine to coarse SAND.

Fine SAND.
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A-RH4-DB2

80' bgs

BT Red Hook, LLC - Red Hook 4

42 and 62 Ferris Street/
219 Sullivan Street
Brooklyn, New York

B0038932.0002

ags = above ground surface; bgs = below ground surface; NA = not available;
AMSL = above mean sea level; PID = photoionization detector;
ppm = parts per million.

The coordinate system is New York Long Island State Plane; NAD 83.

Analytical samples collected at 5-10' and 65-75' bgs.

boring_well geoprobe 2007 analytical USCS.ldfx
A-RH4-DB2.dat NPS

Grouted to grade
with
cement/bentonite
mix

5.075-80

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

Grayish-brown fine to medium SAND, little fine to coarse Gravel, trace coarse Sand
and Cobble, hard, wet.

15

End of boring at 80' bgs.

SP



(feet)

Backfilled
with

cement-
bentonite

grout.

0.0

0.0

0.4

0.0

0.0

0.0

0.0

0.0

0.0

0-5

5-10

10-15

15-20

20-25

25-30

30-35

35-40

NA

NA

NA

NA

NA

NA

NA

NA

NA

3.1

3.6

3

4.3

NA

NA

3

Hand cleared to 5' bgs.

Fine to medium SAND, tight, poorly graded, moist.

    Top 14": Light brown.

    Bottom 30": Stained gray.

    Top 18": Same as above.

Bottom 18": SILT, very tight, moist, brown.

Fine to medium SAND, loose, wet, brown.

    Tight.

MacrocoreSampling Method:

Sampling Interval:
Water Level Start (ft. bgs.):
Water Level Finish (ft. btoc.):

Converted to Well:

Surface Elev.:
North Coor:
East Coor:

Continuous

25
NA

186825.17
7.52 ft NAD 1983

979944.52

No

Aquifer Drilling & Testing (ADT)

Brian Karshick and Warren James
Sonic Drilling
NA

Drilling Co.:

Driller:
Drilling Method:
Drilling Fluid:

Remarks: ' / ft= feet; '' = inch; bgs= below ground surface;  ppm= parts

per million; NA = not applicable / available. The coordinate

system is New York Long Island State Plane; NAD 83. Soil

sample collected from 68.0' bgs.

Yes

Construction
Details

PID
(ppm)

Boring No.: A-RH4-DB3

USCS
Class

Depth
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1
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8
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16
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30
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35
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40

Well

10-02-2017
10-03-2017

Sample
Interval

Blow
Counts

Recovery

Logger:
Editor:

Weather Conditions:

Description

Sheet:      1      of      2Soil Boring Log
Dave Foster
NA

Partly Cloudy 70° F

Date Started:
Date Completed:

Client Name:
Project Number:

Project Location:

BT Red Hook, LLC - Red Hook 4
B0038932.0005.00700

Brooklyn, NY

Sample IDSample ID
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(feet)

Backfilled
with

cement-
bentonite

grout.

0.0

0.0

0.0

0.0

0.0

15.0-
25.0

15,000

200-800

1,000-
2,000

15,000

40-45

45-50

50-55

55-60

60-65

65-70

70-75

75-80

NA

NA

NA

NA

NA

NA

NA

NA

3.25

NA

3.25

4

5

4.6

4

2.5

    Loose.

    Poorly graded, moist.

    From 58.0-65.0' bgs, tightly packed.

    Bottom 24": Stained black, some free product.

    Top 12": Brown.

    Next 12": Stained dark brown.

    Bottom 24": Loose, free product.

End of boring at 80.0 ft bgs.

A-RH4-DB3(68')

' / ft= feet; '' = inch; bgs= below ground surface;  ppm= parts per million; NA = not applicable / available. The coordinate system

is New York Long Island State Plane; NAD 83. Soil sample collected from 68.0' bgs.

Remarks:

Construction
Details

PID
(ppm)

Boring No.: A-RH4-DB3

USCS
Class

Depth
(feet)

41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82

Well

10-02-2017
10-03-2017

Sample
Interval

Blow
Counts

Recovery

Logger:
Editor:

Weather Conditions:

Description

Sheet:      2      of      2Soil Boring Log
Dave Foster
NA

Partly Cloudy 70° F

Date Started:
Date Completed:

Client Name:
Project Number:

Project Location:

BT Red Hook, LLC - Red Hook 4
B0038932.0005.00700

Brooklyn, NY

Sample IDSample ID

S
O

IL
 B

O
R

IN
G

 L
O

G
_2

01
3

  C
:\

U
S

E
R

S
\C

S
I0

0
98

9\
D

E
S

K
T

O
P

\B
E

N
T

LY
 G

IN
T

 S
O

F
T

W
A

R
E

\U
P

S
 P

O
R

T
F

O
LI

O
\R

H
-4

 U
P

S
\G

IN
T

 T
E

M
P

LA
T

E
 (

E
X

IS
T

IN
G

).
G

P
J 

 A
R

C
A

D
IS

.G
D

T
  5

-1
2-

17



(feet)

Backfilled
with

cement-
bentonite

grout.

0.4

0.4

0.6

0.2

0.2-0.4

0.2-0.4

0.0-0.4

0.4-0.8

0.2-0.4

0-5

5-10

10-15

15-20

20-25

25-30

30-35

35-40

NA

NA

NA

NA

NA

NA

NA

NA

NA

3

4

5

5

5

4

4

Hand cleared to 5' bgs.

Fine to medium SAND, poorly graded, moist, brown.

    Wet at 10' bgs.

    Bottom 24": SAND, wet, stained gray.

    Top 18": Same as above.

Bottom 42": SILT, tight, brown.

    Moist.

Medium SAND, loose, wet, brown.

    Moist.

    Poorly graded.

MacrocoreSampling Method:

Sampling Interval:
Water Level Start (ft. bgs.):
Water Level Finish (ft. btoc.):

Converted to Well:

Surface Elev.:
North Coor:
East Coor:

Continuous

10
NA

186858.03
6.82 ft NAD 1983

979974.73

No

Aquifer Drilling & Testing (ADT)

Brian Karshick and Warren James
Sonic Drilling
NA

Drilling Co.:

Driller:
Drilling Method:
Drilling Fluid:

Remarks: ' / ft= feet; '' = inch; bgs= below ground surface;  ppm= parts

per million; NA = not applicable / available. The coordinate

system is New York Long Island State Plane; NAD 83. Soil

sample collected from 70.0' bgs.

Yes

Construction
Details

PID
(ppm)

Boring No.: A-RH4-DB4

USCS
Class

Depth
(feet)

1
2
3
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5
6
7
8
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15
16
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26
27
28
29
30
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33
34
35
36
37
38
39
40

Well

10-03-2017
10-04-2017

Sample
Interval

Blow
Counts

Recovery

Logger:
Editor:

Weather Conditions:

Description

Sheet:      1      of      2Soil Boring Log
Dave Foster
NA

Sunny 80° F

Date Started:
Date Completed:

Client Name:
Project Number:

Project Location:

BT Red Hook, LLC - Red Hook 4
B0038932.0005.00700

Brooklyn, NY
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(feet)

Backfilled
with

cement-
bentonite

grout.

0.0

0.2-0.4

0.1-0.2

0.0

0.0

0.0-0.4

0.0-0.6

500-
4,000

0.0

0.0

0.0-0.2

40-45

45-50

50-55

55-60

60-65

65-70

70-75

75-80

NA

NA

NA

NA

NA

NA

NA

NA

4

NA

5

5

4

4

5

4

Medium to coarse SAND, poorly graded, moist, brown.

    Top 24": Wet.

Bottom 36": SILT, tight, moist, brown.

Top 36": Medium SAND, poorly graded, tight, wet, brown.

    Bottom 24": Loose.

Fine to medium SAND, poorly graded, tight, moist, brown.

    Top 18": Stained, dark brown, oil-like sheen.

Next 12": SILT, tight.

Bottom 30": Fine to medium SAND, poorly graded, tight,
wet, brown.

    Some small Gravel.

End of boring at 80.0 ft bgs.

A-RH4-DB4(70')

' / ft= feet; '' = inch; bgs= below ground surface;  ppm= parts per million; NA = not applicable / available. The coordinate system

is New York Long Island State Plane; NAD 83. Soil sample collected from 70.0' bgs.

Remarks:

Construction
Details

PID
(ppm)

Boring No.: A-RH4-DB4

USCS
Class

Depth
(feet)

41
42
43
44
45
46
47
48
49
50
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57
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60
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66
67
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71
72
73
74
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77
78
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80
81
82

Well

10-03-2017
10-04-2017

Sample
Interval

Blow
Counts

Recovery

Logger:
Editor:

Weather Conditions:

Description

Sheet:      2      of      2Soil Boring Log
Dave Foster
NA

Sunny 80° F

Date Started:
Date Completed:

Client Name:
Project Number:

Project Location:

BT Red Hook, LLC - Red Hook 4
B0038932.0005.00700

Brooklyn, NY
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(feet)

Backfilled
with

cement-
bentonite

grout.

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0-5

5-10

10-15

15-20

20-25

25-30

30-35

35-40

NA

NA

NA

NA

NA

NA

NA

NA

3

3.5

4

5

5

3.3

4

3

Hand cleared to 5' bgs.

Fine to medium SAND, poorly graded, loose, wet, brown.

SILT, tight, brown.

    Top 12": Same as above.

Next 24": SILT and SAND, some small Gravel, tight, brown.

Bottom 24": Medium SAND, poorly graded, loose, wet,
brown.

MacrocoreSampling Method:

Sampling Interval:
Water Level Start (ft. bgs.):
Water Level Finish (ft. btoc.):

Converted to Well:

Surface Elev.:
North Coor:
East Coor:

Continuous

4
NA

186799.58
8.53 ft NAD 1983

979884.78

No

Aquifer Drilling & Testing (ADT)

Brian Karshick and Warren James
Sonic Drilling
NA

Drilling Co.:

Driller:
Drilling Method:
Drilling Fluid:

Remarks: ' / ft= feet; '' = inch; bgs= below ground surface;  ppm= parts

per million; NA = not applicable / available. The coordinate

system is New York Long Island State Plane; NAD 83. Soil

sample collected from 69.0' bgs.

Yes

Construction
Details

PID
(ppm)

Boring No.: A-RH4-DB5

USCS
Class

Depth
(feet)

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

Well

10-04-2017
10-04-2017

Sample
Interval

Blow
Counts

Recovery

Logger:
Editor:

Weather Conditions:

Description

Sheet:      1      of      2Soil Boring Log
Dave Foster
NA

Sunny 80° F

Date Started:
Date Completed:

Client Name:
Project Number:

Project Location:

BT Red Hook, LLC - Red Hook 4
B0038932.0005.00700

Brooklyn, NY

Sample IDSample ID
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(feet)

Backfilled
with

cement-
bentonite

grout.

0.0

0.0

0.0

0.0

9.0-15.0

10.0-
40.0
400-

15,000

300-400

15,000

40-45

45-50

50-55

55-60

60-65

65-70

70-75

75-80

NA

NA

NA

NA

NA

NA

NA

NA

3.6

4

5

5

4.6

4.5

NA

NA

Medium SAND, poorly graded, loose, wet, brown.

Fine SAND, poorly graded, tight, brown.

    Top 38": Same as above.

    Bottom 18": Stained dark brown, some oil-like
    sheen/product.

    Top 24": Stained dark brown.

    Bottom 30": Stained black.

No Description

End of Boring at 80.0 ft bgs.

A-RH4-DB5(69')

' / ft= feet; '' = inch; bgs= below ground surface;  ppm= parts per million; NA = not applicable / available. The coordinate system

is New York Long Island State Plane; NAD 83. Soil sample collected from 69.0' bgs.

Remarks:

Construction
Details

PID
(ppm)

Boring No.: A-RH4-DB5

USCS
Class

Depth
(feet)

41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82

Well

10-04-2017
10-04-2017

Sample
Interval

Blow
Counts

Recovery

Logger:
Editor:

Weather Conditions:

Description

Sheet:      2      of      2Soil Boring Log
Dave Foster
NA

Sunny 80° F

Date Started:
Date Completed:

Client Name:
Project Number:

Project Location:

BT Red Hook, LLC - Red Hook 4
B0038932.0005.00700

Brooklyn, NY

Sample IDSample ID
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(feet)

Backfilled
with

cement-
bentonite

grout.

0.0

0.0

0.0

0.0

0.0

0.0

0.2-0.4

1.0-3.0

5.0-10.0

0-5

5-10

10-15

15-20

20-25

25-30

30-35

35-40

NA

NA

NA

NA

NA

NA

NA

NA

NA

2.2

2.5

4

3.3

4.3

NA

3.6

Hand cleared to 5' bgs.

Fine to medium SAND, poorly graded, loose, wet,
brown/dark brown.

SILT, tight, moist, brown.

    Top 28": Same as above.

    Bottom 12": Some small Gravel.

    Some fine Sand.

Medium to coarse SAND, poorly graded, loose, moist,
brown.

MacrocoreSampling Method:

Sampling Interval:
Water Level Start (ft. bgs.):
Water Level Finish (ft. btoc.):

Converted to Well:

Surface Elev.:
North Coor:
East Coor:

Continuous

5
NA

186825.41
8.64 ft NAD 1983

979856.71

No

Aquifer Drilling & Testing (ADT)

Johnson, Brian Karshick, Joe Arroyo
Sonic Drilling
NA

Drilling Co.:

Driller:
Drilling Method:
Drilling Fluid:

Remarks: ' / ft= feet; '' = inch; bgs= below ground surface;  ppm= parts

per million; NA = not applicable / available. The coordinate

system is New York Long Island State Plane; NAD 83. Soil

sample collected from 64.0' bgs.

Yes

Construction
Details

PID
(ppm)

Boring No.: A-RH4-DB6

USCS
Class

Depth
(feet)

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

Well

10-05-2017
10-05-2017

Sample
Interval

Blow
Counts

Recovery

Logger:
Editor:

Weather Conditions:

Description

Sheet:      1      of      2Soil Boring Log
Dave Foster
NA

Sunny 75° F

Date Started:
Date Completed:

Client Name:
Project Number:

Project Location:

BT Red Hook, LLC - Red Hook 4
B0038932.0005.00700

Brooklyn, NY

Sample IDSample ID
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(feet)

Backfilled
with

cement-
bentonite

grout.

0.6-1.9

0.0

0.2-0.4

4.0-12.0

9.0-21.0

15,000

15,000

200-
1,900

10.0-
20.0

40-45

45-50

50-55

55-60

60-65

65-70

70-75

75-80

NA

NA

NA

NA

NA

NA

NA

NA

3.8

4.5

NA

4

3.6

3.8

4.2

2.5

Medium to coarse SAND, poorly graded, loose, moist,
brown.

Fine to medium SAND, poorly graded, loose, moist,
brown.

No Description

Fine to medium SAND, poorly graded, loose, moist,
brown.

    Top 20": Same as above.

    Bottom 24": Stained black, DNAPL present.

    Oily DNAPL smeared on plastic.

    Tight.

End of boring at 80.0 ft bgs.

A-RH4-DB6(64')

' / ft= feet; '' = inch; bgs= below ground surface;  ppm= parts per million; NA = not applicable / available. The coordinate system

is New York Long Island State Plane; NAD 83. Soil sample collected from 64.0' bgs.

Remarks:

Construction
Details

PID
(ppm)

Boring No.: A-RH4-DB6

USCS
Class

Depth
(feet)

41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82

Well

10-05-2017
10-05-2017

Sample
Interval

Blow
Counts

Recovery

Logger:
Editor:

Weather Conditions:

Description

Sheet:      2      of      2Soil Boring Log
Dave Foster
NA

Sunny 75° F

Date Started:
Date Completed:

Client Name:
Project Number:

Project Location:

BT Red Hook, LLC - Red Hook 4
B0038932.0005.00700

Brooklyn, NY

Sample IDSample ID
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(feet)

Backfilled
with

cement-
bentonite

grout.

0.4-0.6

0.2-0.4

0.4-0.6

0.2-0.4

0.2-0.6

0.0

0.0

0.1-0.2

0.2-3.0

0-5

5-10

10-15

15-20

20-25

25-30

30-35

35-40

NA

NA

NA

NA

NA

NA

NA

NA

NA

3

3.5

5

5

5

4.5

3.7

Hand cleared to 5' bgs.

Fine to medium SAND, poorly graded, loose, moist,
brown.

    Wet.

    Tight, moist.

SILT, tight, brown.

    Top 18": Some small Gravel, wet.

    Bottom 36": Trace Sand.

Medium SAND, trace Gravel, poorly graded, loose, wet,
brown.

MacrocoreSampling Method:

Sampling Interval:
Water Level Start (ft. bgs.):
Water Level Finish (ft. btoc.):

Converted to Well:

Surface Elev.:
North Coor:
East Coor:

Continuous

10
NA

186852.13
8.98 ft NAD 1983

979826.30

No

Aquifer Drilling & Testing (ADT)

Johnson, Brian Karshick, Joe Arroyo
Sonic Drilling
NA

Drilling Co.:

Driller:
Drilling Method:
Drilling Fluid:

Remarks: ' / ft= feet; '' = inch; bgs= below ground surface;  ppm= parts

per million; NA = not applicable / available. The coordinate

system is New York Long Island State Plane; NAD 83. Soil

sample collected from 64.0' bgs.

Yes

Construction
Details

PID
(ppm)

Boring No.: A-RH4-DB7

USCS
Class

Depth
(feet)

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

Well

10-05-2017
10-06-2017

Sample
Interval

Blow
Counts

Recovery

Logger:
Editor:

Weather Conditions:

Description

Sheet:      1      of      2Soil Boring Log
Dave Foster
NA

Sunny 75° F

Date Started:
Date Completed:

Client Name:
Project Number:

Project Location:

BT Red Hook, LLC - Red Hook 4
B0038932.0005.00700

Brooklyn, NY

Sample IDSample ID
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(feet)

Backfilled
with

cement-
bentonite

grout.

8.0-15.0

40.0-
80.0

10.0-
20.0

50.0-
400

200-800

1,000-
3,000

80.0-360

2.0-4.0

0.4-0.6

40-45

45-50

50-55

55-60

60-65

65-70

70-75

75-80

NA

NA

NA

NA

NA

NA

NA

NA

3.6

4.5

3.5

4

3.7

NA

2.5

3.8

Medium SAND, trace Gravel, poorly graded, loose, wet,
brown.

Fine SAND, poorly graded, tight, moist, brown.

Medium SAND, poorly graded, loose, moist, brown.

    Wet.

    Bottom 28": Dark brown.

    DNAPL on sleeve.

    Brown.

End of boring at 80.0 ft bgs.

A-RH4-DB7(64')

' / ft= feet; '' = inch; bgs= below ground surface;  ppm= parts per million; NA = not applicable / available. The coordinate system

is New York Long Island State Plane; NAD 83. Soil sample collected from 64.0' bgs.

Remarks:

Construction
Details

PID
(ppm)

Boring No.: A-RH4-DB7

USCS
Class

Depth
(feet)

41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82

Well

10-05-2017
10-06-2017

Sample
Interval

Blow
Counts

Recovery

Logger:
Editor:

Weather Conditions:

Description

Sheet:      2      of      2Soil Boring Log
Dave Foster
NA

Sunny 75° F

Date Started:
Date Completed:

Client Name:
Project Number:

Project Location:

BT Red Hook, LLC - Red Hook 4
B0038932.0005.00700

Brooklyn, NY

Sample IDSample ID
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(feet)

Backfilled
with

cement-
bentonite

grout.

1.2-1.3

0.0

0.0

0.0

0.0

0.0

0.0

0-5

5-10

10-15

15-20

20-25

25-30

30-35

35-40

NA

NA

NA

NA

NA

NA

NA

NA

NA

3.3

2.5

4

3

3.6

5

5

Hand cleared to 5' bgs.

Fine to medium SAND, poorly graded, wet, brown;
medium to large Gravel in top 24".

    Loose.

    Some gray staining at 17' bgs.

    Moist.

    Tight.

SILT, some small Gravel (top 12"), tight, brown.

MacrocoreSampling Method:

Sampling Interval:
Water Level Start (ft. bgs.):
Water Level Finish (ft. btoc.):

Converted to Well:

Surface Elev.:
North Coor:
East Coor:

Continuous

10
NA

186885.97
9.30 ft NAD 1983

979788.35

No

Aquifer Drilling & Testing (ADT)

Joe Arroyo and Tom Sheering
Sonic Drilling
NA

Drilling Co.:

Driller:
Drilling Method:
Drilling Fluid:

Remarks: ' / ft= feet; '' = inch; bgs= below ground surface;  ppm= parts

per million; NA = not applicable / available. The coordinate

system is New York Long Island State Plane; NAD 83. Soil

sample collected from 60.0' bgs.

Yes

Construction
Details

PID
(ppm)

Boring No.: A-RH4-DB8

USCS
Class

Depth
(feet)

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

Well

10-06-2017
10-07-2017

Sample
Interval

Blow
Counts

Recovery

Logger:
Editor:

Weather Conditions:

Description

Sheet:      1      of      2Soil Boring Log
Dave Foster
NA

Overcast 50/60° F

Date Started:
Date Completed:

Client Name:
Project Number:

Project Location:

BT Red Hook, LLC - Red Hook 4
B0038932.0005.00700

Brooklyn, NY

Sample IDSample ID
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(feet)

Backfilled
with

cement-
bentonite

grout.

0.7

10.0-
15.0
20.0-
30.0

0.5-3.0

8.0-20.0

0.4-6.0

100-800

0.0

0.4-4.0

0.0

0.0

40-45

45-50

50-55

55-60

60-65

65-70

70-75

75-80

NA

NA

NA

NA

NA

NA

NA

NA

NA

4

4

4

4.2

1.7

3.5

2

Drilled through boulder.

Fine to medium SAND, poorly graded, wet, brown.

Medium SAND, poorly graded, loose, wet, brown.

    Top 36": Same as above.

    Bottom 24": Tight.

Top 15": Fine to medium SAND, very loose, wet, brown.

Bottom 36": SILT, tight, moist, brown.

SAND, some broken rock (slough), saturated, brown.

    Poorly graded, very loose to loose, wet.

Fine to medium SAND, poorly graded, very loose, wet,
brown.

End of boring at 80.0 ft bgs.

A-RH4-DB8(60')

' / ft= feet; '' = inch; bgs= below ground surface;  ppm= parts per million; NA = not applicable / available. The coordinate system

is New York Long Island State Plane; NAD 83. Soil sample collected from 60.0' bgs.

Remarks:

Construction
Details

PID
(ppm)

Boring No.: A-RH4-DB8

USCS
Class

Depth
(feet)

41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82

Well

10-06-2017
10-07-2017

Sample
Interval

Blow
Counts

Recovery

Logger:
Editor:

Weather Conditions:

Description

Sheet:      2      of      2Soil Boring Log
Dave Foster
NA

Overcast 50/60° F

Date Started:
Date Completed:

Client Name:
Project Number:

Project Location:

BT Red Hook, LLC - Red Hook 4
B0038932.0005.00700

Brooklyn, NY

Sample IDSample ID
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(feet)

Backfilled
with

cement-
bentonite

grout.

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.1-0.2

0-5

5-10

10-15

15-20

20-25

25-30

30-35

35-40

NA

NA

NA

NA

NA

NA

NA

NA

NA

3.5

2

4.1

NA

NA

4.5

4.6

Hand cleared to 5' bgs.

Fine to medium SAND, some medium Gravel, poorly
graded, firm, brown.

    Very loose, wet.

    Top 24": Some small Gravel, tight.

Bottom 26": SILT, tight, brown.

    Very tight.

    Top 28": Some Sand, moist.

Bottom 28": Medium SAND, tight to loose, brown.

MacrocoreSampling Method:

Sampling Interval:
Water Level Start (ft. bgs.):
Water Level Finish (ft. btoc.):

Converted to Well:

Surface Elev.:
North Coor:
East Coor:

Continuous

10
NA

186958.99
8.03 ft NAD 1983

979839.37

No

Aquifer Drilling & Testing (ADT)

Joe Arroyo and Tom Sheering
Sonic Drilling
NA

Drilling Co.:

Driller:
Drilling Method:
Drilling Fluid:

Remarks: ' / ft= feet; '' = inch; bgs= below ground surface;  ppm= parts

per million; NA = not applicable / available. The coordinate

system is New York Long Island State Plane; NAD 83. Soil

sample collected from 54.0' bgs.

Yes

Construction
Details

PID
(ppm)

Boring No.: A-RH4-DB9

USCS
Class

Depth
(feet)

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

Well

10-07-2017
10-07-2017

Sample
Interval

Blow
Counts

Recovery

Logger:
Editor:

Weather Conditions:

Description

Sheet:      1      of      2Soil Boring Log
Dave Foster
NA

NA

Date Started:
Date Completed:

Client Name:
Project Number:

Project Location:

BT Red Hook, LLC - Red Hook 4
B0038932.0005.00700

Brooklyn, NY

Sample IDSample ID
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(feet)

Backfilled
with

cement-
bentonite

grout.

0.0

0.0

15,000

10.0-
20.0

4.0-6.0

20.0-
40.0

0.2-0.4

0.6-0.8

0.4-0.6

0.0

0.0

0.0-0.1

40-45

45-50

50-55

55-60

60-65

65-70

70-75

75-80

NA

NA

NA

NA

NA

NA

NA

NA

3.5

NA

4

5

4.6

4

3.1

4

Medium SAND, poorly graded, loose, brown.

Medium to coarse SAND, poorly graded, loose, wet,
brown.

Top 36": Coarse SAND, some small Gravel, loose, wet,
brown; free product visible.

Bottom 12": Medium SAND, loose, brown; free product
visible.

Top 30": Fine to medium SAND, poorly graded, very loose,
wet, brown.

    Bottom 30": Tight.

    Top 36": Loose.

    Bottom 20": Tight.

    Top 12": Soft, loose.

    Next 12": Large Gravel, tight.

    Bottom 24": No Gravel.

    Top 5'': Slough.

    Bottom 32'': Same as above.

    Loose

End of boring at 80.0 ft bgs.

A-RH4-DB9(54')

' / ft= feet; '' = inch; bgs= below ground surface;  ppm= parts per million; NA = not applicable / available. The coordinate system

is New York Long Island State Plane; NAD 83. Soil sample collected from 54.0' bgs.

Remarks:

Construction
Details

PID
(ppm)

Boring No.: A-RH4-DB9

USCS
Class

Depth
(feet)

41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82

Well

10-07-2017
10-07-2017

Sample
Interval

Blow
Counts

Recovery

Logger:
Editor:

Weather Conditions:

Description

Sheet:      2      of      2Soil Boring Log
Dave Foster
NA

NA

Date Started:
Date Completed:

Client Name:
Project Number:

Project Location:

BT Red Hook, LLC - Red Hook 4
B0038932.0005.00700

Brooklyn, NY

Sample IDSample ID
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(feet)

Backfilled
with

cement-
bentonite

grout.

1,500

60.2

1,500

0.0

0.0

0.0

0.0

0.0

0.0

0-5

5-10

10-15

15-20

20-25

25-30

30-35

35-40

NA

NA

NA

NA

NA

NA

NA

NA

NA

4.7

1.5

4.5

3.5

5

5

4

Hand cleared to 5' bgs.
Top 6": Blacktop.

Bottom 54": Fine to medium SAND, little Silt and Gravel,
low plasticity, moist.

Clayey fine SAND, some Silt, medium plasticity, loose,
moist, brown, moderate odor.

Fine to medium SAND, little Clay and Silt, loose, moist,
brown, odor.

Fine to medium SAND, some Silt, loose, wet, brown.

    Some Clay, little Silt, low to medium plasticity, moist,
    gray.
CLAY, some Silt, high plasticity, soft, moist, gray.
Fine to medium SAND, some Silt, little Clay, low plasticity,
loose, brown.

    Coarse SAND, some small Gravel and Silt, low plasticity,
    loose, moist, brown.
SAND and GRAVEL, low plasticity, loose, moist, brown to
orange.

SAND, some Silt, low plasticity, loose, moist, brown to
orange.
CLAY, high plasticity, hard, moist, brown to orange.

Fine to medium SAND, little Silt and Clay, low plasticity,
loose, moist, reddish orange.

MacrocoreSampling Method:

Sampling Interval:
Water Level Start (ft. bgs.):
Water Level Finish (ft. btoc.):

Converted to Well:

Surface Elev.:
North Coor:
East Coor:

Continuous

3
NA

187106.77
7.55 ft NAD 1983

979559.15

No

Aquifer Drilling & Testing (ADT)

Dave Moon, Warren James
Sonic Drilling
NA

Drilling Co.:

Driller:
Drilling Method:
Drilling Fluid:

Remarks: ' / ft= feet; '' = inch; bgs= below ground surface;  ppm= parts

per million; NA = not applicable / available. The coordinate

system is New York Long Island State Plane; NAD 83.

Yes

Construction
Details

PID
(ppm)

Boring No.: A-RH4-DB10

USCS
Class

Depth
(feet)

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

Well

10-23-2017
10-23-2017

Sample
Interval

Blow
Counts

Recovery

Logger:
Editor:

Weather Conditions:

Description

Sheet:      1      of      2Soil Boring Log
Lacey Mikochik
NA

Sunny 80° F

Date Started:
Date Completed:

Client Name:
Project Number:

Project Location:

BT Red Hook, LLC - Red Hook 4
B0038932.0005.00700

Brooklyn, NY

Sample IDSample ID
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(feet)

Backfilled
with

cement-
bentonite

grout.

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

40-45

45-50

50-55

55-60

60-65

65-70

70-75

75-80

NA

NA

NA

NA

NA

NA

NA

NA

4.5

5

4.5

4

4

4

4

4

Fine to medium SAND, little Silt and Clay, low plasticity,
loose, moist, reddish orange.

    From 47-54.5': Firm.

    From 54.5-72': Loose, grayish brown.

Fine SAND, some Silt and Clay, low plasticity, firm, moist,
brown.
Fine to medium SAND, little Silt and Clay, low plasticity,
loose, moist, brown.

    Some Silt and Clay, little Gravel, firm, grayish brown.

End of boring at 79.0 ft bgs.

' / ft= feet; '' = inch; bgs= below ground surface;  ppm= parts per million; NA = not applicable / available. The coordinate system

is New York Long Island State Plane; NAD 83.

Remarks:

Construction
Details

PID
(ppm)

Boring No.: A-RH4-DB10

USCS
Class

Depth
(feet)

41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82

Well

10-23-2017
10-23-2017

Sample
Interval

Blow
Counts

Recovery

Logger:
Editor:

Weather Conditions:

Description

Sheet:      2      of      2Soil Boring Log
Lacey Mikochik
NA

Sunny 80° F

Date Started:
Date Completed:

Client Name:
Project Number:

Project Location:

BT Red Hook, LLC - Red Hook 4
B0038932.0005.00700

Brooklyn, NY

Sample IDSample ID
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(feet)

Backfilled
with

cement-
bentonite

grout.

0.0

15,000

1,000

0.0

0.0

0-5

5-10

10-20

20-30

30-40

NA

NA

NA

NA

NA

NA

3.5

9.5

10

10

Hand cleared to 5' bgs.
Top 6": Blacktop.
Bottom 54": Fragmented BRICK, little Sand and Gravel,
reddish brown.

SAND and GRAVEL, low plasticity, loose, wet, brown.

Clayey fine SAND, trace red brick fragments, strong odor,
moist, brown to black.
CLAY, medium to high plasticity, moist, black staining,
splices of wood (2' long), very strong hydraulic-like odor.

Fine to medium SAND, some Silt and Clay, moist, gray to
black (staining), moderate hydraulic-like odor.

Fine SAND and CLAY, medium plasticity, moist, gray to
black (staining), moderate hydraulic-like odor.

Fine to medium SAND, some Silt, little Clay, low plasticity,
loose, moist, brown, slight odor.

Clayey fine SAND, medium plasticity, hard, moist, brown
to orange, no odor.

CLAY, hard, moist, brown/tan.

MacrocoreSampling Method:

Sampling Interval:
Water Level Start (ft. bgs.):
Water Level Finish (ft. btoc.):

Converted to Well:

Surface Elev.:
North Coor:
East Coor:

Continuous

5.0
NA

187216.07
8.39 ft NAD 1983

979666.51

No

Aquifer Drilling & Testing

Dave Moon and W. James
Sonic Drilling
NA

Drilling Co.:

Driller:
Drilling Method:
Drilling Fluid:

Remarks: ' / ft= feet; '' = inch; bgs= below ground surface;  ppm= parts

per million; NA = not applicable / available. The coordinate

system is New York Long Island State Plane; NAD 83.

Yes

Construction
Details

PID
(ppm)

Boring No.: A-RH4-DB11

USCS
Class

Depth
(feet)

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

Well

10-24-2017
10-24-2017

Sample
Interval

Blow
Counts

Recovery

Logger:
Editor:

Weather Conditions:

Description

Sheet:      1      of      2Soil Boring Log
Lacey Mikochik
NA

NA

Date Started:
Date Completed:

Client Name:
Project Number:

Project Location:

BT Red Hook, LLC - Red Hook 4
B0038932.0005.00700

Brooklyn, NY

Sample IDSample ID
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(feet)

Backfilled
with

cement-
bentonite

grout.

0.0

0.0

0.0

0.0

40-50

50-60

60-70

70-80

NA

NA

NA

NA

10

10

7

8

Fine SAND, some Clay, medium plasticity, hard, moist,
brown.

Fine to medium SAND, low plasticity, loose, moist, reddish
brown.

    Brown/tan.

    Little Clay, red.

End of boring at 80.0 ft bgs.

' / ft= feet; '' = inch; bgs= below ground surface;  ppm= parts per million; NA = not applicable / available. The coordinate system

is New York Long Island State Plane; NAD 83.

Remarks:

Construction
Details

PID
(ppm)

Boring No.: A-RH4-DB11

USCS
Class

Depth
(feet)

41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82

Well

10-24-2017
10-24-2017

Sample
Interval

Blow
Counts

Recovery

Logger:
Editor:

Weather Conditions:

Description

Sheet:      2      of      2Soil Boring Log
Lacey Mikochik
NA

NA

Date Started:
Date Completed:

Client Name:
Project Number:

Project Location:

BT Red Hook, LLC - Red Hook 4
B0038932.0005.00700

Brooklyn, NY

Sample IDSample ID
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(feet)

Backfilled
with

cement-
bentonite

grout.

0.0

15,000

1,000

0.0

0.0

0-6

6-15

15-20

20-30

30-40

NA

NA

NA

NA

NA

NA

2

9

9

10

Hand cleared to 6' bgs.
Top 6": Blacktop.
Bottom 66": Fine to medium SAND, some Silt and Clay,
loose, moist, brown.

SAND and GRAVEL, wet, brown with black staining, strong
hydraulic-like odor.

Fine SAND, some Clay, medium plasticity, firm, moist,
brown.

SAND and GRAVEL, little Silt and Clay, low plasticity, loose,
moist, brown to gray.

A-RH4
DB12(6-15')

MacrocoreSampling Method:

Sampling Interval:
Water Level Start (ft. bgs.):
Water Level Finish (ft. btoc.):

Converted to Well:

Surface Elev.:
North Coor:
East Coor:

Continuous

6.0
NA

187135.31
7.47 ft NAD 1983

979774.57

No

Aquifer Drilling & Testing

Dave Moon, W. James and C. Iodice
Sonic Drilling
NA

Drilling Co.:

Driller:
Drilling Method:
Drilling Fluid:

Remarks: ' / ft= feet; '' = inch; bgs= below ground surface;  ppm= parts

per million; NA = not applicable / available. Soil sample

collected from 6.0-15.0' bgs. The coordinate system is New

York Long Island State Plane; NAD 83.

Yes

Construction
Details

PID
(ppm)

Boring No.: A-RH4-DB12

USCS
Class

Depth
(feet)

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

Well

10-24-2017
10-24-2017

Sample
Interval

Blow
Counts

Recovery

Logger:
Editor:

Weather Conditions:

Description

Sheet:      1      of      2Soil Boring Log
Lacey Mikochik
NA

NA

Date Started:
Date Completed:

Client Name:
Project Number:

Project Location:

BT Red Hook, LLC - Red Hook 4
B0038932.0005.00700

Brooklyn, NY

Sample IDSample ID
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(feet)

Backfilled
with

cement-
bentonite

grout.

0.0

0.0

0.0

0.0

40-50

50-60

60-70

70-80

NA

NA

NA

NA

10

10

9

8

Fine to medium SAND, some Clay, medium plasticity, firm,
moist, brown to orange.

    Loose, red.

    Gray.

No description.

End of boring at 80.0 ft bgs.

' / ft= feet; '' = inch; bgs= below ground surface;  ppm= parts per million; NA = not applicable / available. Soil sample collected

from 6.0-15.0' bgs. The coordinate system is New York Long Island State Plane; NAD 83.

Remarks:

Construction
Details

PID
(ppm)

Boring No.: A-RH4-DB12

USCS
Class

Depth
(feet)

41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82

Well

10-24-2017
10-24-2017

Sample
Interval

Blow
Counts

Recovery

Logger:
Editor:

Weather Conditions:

Description

Sheet:      2      of      2Soil Boring Log
Lacey Mikochik
NA

NA

Date Started:
Date Completed:

Client Name:
Project Number:

Project Location:

BT Red Hook, LLC - Red Hook 4
B0038932.0005.00700

Brooklyn, NY

Sample IDSample ID
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(feet)

Backfilled
with

cement-
bentonite

grout.

0.0

2,988

0.0

0.0

0.0

0-5

5-10

10-20

20-30

30-40

NA

NA

NA

NA

NA

NA

2

3

10

10

Hand cleared to 6' bgs.
Top 6": Blacktop.
Bottom 54": Fine to medium SAND, low plasticity, loose,
moist, brown to black.

    Wet.

    Some Silt, loose, brown, strong hydraulic-like odor
    and sheen (iridescent).
SAND and small GRAVEL, loose, wet, brown, no odor or
sheen.

SAND, some Gravel, loose, moist, tan to orange.

Fine SAND, some Clay, medium plasticity, firm, moist, tan.

SAND, some small Gravel, low plasticity, loose, moist, tan.

MacrocoreSampling Method:

Sampling Interval:
Water Level Start (ft. bgs.):
Water Level Finish (ft. btoc.):

Converted to Well:

Surface Elev.:
North Coor:
East Coor:

Continuous

5.0
NA

187039.79
6.52 ft NAD 1983

979881.72

No

Aquifer Drilling & Testing

Dave Moon, W. James and C. Iodice
Sonic Drilling
NA

Drilling Co.:

Driller:
Drilling Method:
Drilling Fluid:

Remarks: ' / ft= feet; '' = inch; bgs= below ground surface;  ppm= parts

per million; NA = not applicable / available. The coordinate

system is New York Long Island State Plane; NAD 83.

Yes

Construction
Details

PID
(ppm)

Boring No.: A-RH4-DB13

USCS
Class

Depth
(feet)

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

Well

10-24-2017
10-25-2017

Sample
Interval

Blow
Counts

Recovery

Logger:
Editor:

Weather Conditions:

Description

Sheet:      1      of      2Soil Boring Log
Lacey Mikochik
NA

NA

Date Started:
Date Completed:

Client Name:
Project Number:

Project Location:

BT Red Hook, LLC - Red Hook 4
B0038932.0005.00700

Brooklyn, NY
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(feet)

Backfilled
with

cement-
bentonite

grout.

0.0

0.0

0.0

0.0

40-50

50-60

60-70

70-80

NA

NA

NA

NA

10

10

10

10

SAND, some small Gravel, low plasticity, loose, moist, tan.

    Wet.

Fine SAND, some Silt and Clay, low plasticity, loose, moist,
tan.

Fine to medium SAND, some Silt, little Clay, loose, moist,
red.

End of boring at 80.0 ft bgs.

' / ft= feet; '' = inch; bgs= below ground surface;  ppm= parts per million; NA = not applicable / available. The coordinate system

is New York Long Island State Plane; NAD 83.

Remarks:

Construction
Details

PID
(ppm)

Boring No.: A-RH4-DB13

USCS
Class

Depth
(feet)

41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82

Well

10-24-2017
10-25-2017

Sample
Interval

Blow
Counts

Recovery

Logger:
Editor:

Weather Conditions:

Description

Sheet:      2      of      2Soil Boring Log
Lacey Mikochik
NA

NA

Date Started:
Date Completed:

Client Name:
Project Number:

Project Location:

BT Red Hook, LLC - Red Hook 4
B0038932.0005.00700

Brooklyn, NY
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(feet)

Backfilled
with

cement-
bentonite

grout.

0.0

15,000

15,000

0.0

0.0

0-5

5-10

10-20

20-30

30-40

NA

NA

NA

NA

NA

NA

3

10

10

10

Hand cleared to 5' bgs.
Top 6": Blacktop.
Bottom 54": Fine to medium SAND, loose, moist, brown to
gray.

Fine to medium SAND, some GRAVEL, wet, gray, strong
hydraulic-like odor and sheen (iridescent).

    Moist, brown to orange, slight odor

Fine SAND and CLAY, some Silt, hard, moist, brown to
orange.

Fine to medium SAND, medium plasticity, loose, moist,
brown.

MacrocoreSampling Method:

Sampling Interval:
Water Level Start (ft. bgs.):
Water Level Finish (ft. btoc.):

Converted to Well:

Surface Elev.:
North Coor:
East Coor:

Continuous

5.0
NA

186971.22
6.51 ft NAD 1983

979955.88

No

Aquifer Drilling & Testing

Dave Moon and R. Allen
Sonic Drilling
NA

Drilling Co.:

Driller:
Drilling Method:
Drilling Fluid:

Remarks: ' / ft= feet; '' = inch; bgs= below ground surface;  ppm= parts

per million; NA = not applicable / available. The coordinate

system is New York Long Island State Plane; NAD 83.

Yes

Construction
Details

PID
(ppm)

Boring No.: A-RH4-DB14

USCS
Class

Depth
(feet)

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

Well

10-24-2017
10-27-2017

Sample
Interval

Blow
Counts

Recovery

Logger:
Editor:

Weather Conditions:

Description

Sheet:      1      of      2Soil Boring Log
Lacey Mikochik
NA

NA

Date Started:
Date Completed:

Client Name:
Project Number:

Project Location:

BT Red Hook, LLC - Red Hook 4
B0038932.0005.00700

Brooklyn, NY

Sample IDSample ID
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(feet)

Backfilled
with

cement-
bentonite

grout.

0.0

0.0

0.0

0.0

40-50

50-60

60-70

70-80

NA

NA

NA

NA

9

10

10

9

Fine to medium SAND, medium plasticity, loose, moist,
brown.

    Hard to firm.

Fine SAND, some Clay, medium plasticity, firm to hard,
moist, brown.

    Little Silt, loose, red.

    Gray.

End of boring at 80.0 ft bgs.

' / ft= feet; '' = inch; bgs= below ground surface;  ppm= parts per million; NA = not applicable / available. The coordinate system

is New York Long Island State Plane; NAD 83.

Remarks:

Construction
Details

PID
(ppm)

Boring No.: A-RH4-DB14

USCS
Class

Depth
(feet)

41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82

Well

10-24-2017
10-27-2017

Sample
Interval

Blow
Counts

Recovery

Logger:
Editor:

Weather Conditions:

Description

Sheet:      2      of      2Soil Boring Log
Lacey Mikochik
NA

NA

Date Started:
Date Completed:

Client Name:
Project Number:

Project Location:

BT Red Hook, LLC - Red Hook 4
B0038932.0005.00700

Brooklyn, NY

Sample IDSample ID
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(feet)

Backfilled
with

cement-
bentonite

grout.

0.0

0.0

0.0

0.0

0-5

5-10

10-20

20-30

30-40

NA

NA

NA

NA

NA

NA

2

10

10

10

Hand cleared to 5' bgs.
Top 6": Blacktop.
Bottom 54": SAND, some Silt and Gravel, low plasticity,
loose, moist, brown to black.

SAND and GRAVEL, loose, moist, black.

Fine to medium SAND, low plasticity, loose, wet, brown to
gray.

Fine SAND, little Silt and Clay, low plasticity, loose, wet,
gray.

Coarse SAND, some Silt and Clay, loose, moist, brown to
orange.

CLAY, high plasticity, firm, moist, brown to gray to red

Coarse SAND, some Silt and Clay, low plasticity, loose,
moist, brown.

MacrocoreSampling Method:

Sampling Interval:
Water Level Start (ft. bgs.):
Water Level Finish (ft. btoc.):

Converted to Well:

Surface Elev.:
North Coor:
East Coor:

Continuous

5.0
NA

186960.01
8.95 ft NAD 1983

979703.23

No

Aquifer Drilling & Testing

Dave Moon and W. James
Sonic Drilling
NA

Drilling Co.:

Driller:
Drilling Method:
Drilling Fluid:

Remarks: ' / ft= feet; '' = inch; bgs= below ground surface;  ppm= parts

per million; NA = not applicable / available. The coordinate

system is New York Long Island State Plane; NAD 83. Soil

sample collected from 42.0-46.0' bgs.

Yes

Construction
Details

PID
(ppm)

Boring No.: A-RH4-DB15

USCS
Class

Depth
(feet)

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

Well

10-24-2017
10-26-2017

Sample
Interval

Blow
Counts

Recovery

Logger:
Editor:

Weather Conditions:

Description

Sheet:      1      of      2Soil Boring Log
Lacey Mikochik
NA

Cloudy and rainy 50° F

Date Started:
Date Completed:

Client Name:
Project Number:

Project Location:

BT Red Hook, LLC - Red Hook 4
B0038932.0005.00700

Brooklyn, NY

Sample IDSample ID
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(feet)

Backfilled
with

cement-
bentonite

grout.

15,000

200

0.0

0.0

0.0

40-50

50-60

60-70

70-80

NA

NA

NA

NA

10

10

10

10

Coarse SAND, some Silt and Clay, low plasticity, loose,
moist, brown.

    Staining (black to reddish orange), sheen (iridescent),
    and very strong petroleum-like odor from 42-46' bgs.

Fine to medium SAND, some Silt and Clay, low plasticity,
loose, moist, red.

SAND and GRAVEL, loose, moist, brown.

End of Boring at 80.0 ft bgs.

A-RH4-
DB15(42-46)

' / ft= feet; '' = inch; bgs= below ground surface;  ppm= parts per million; NA = not applicable / available.

The coordinate system is New York Long Island State Plane; NAD 83.
Soil sample collected from 42.0-46.0' bgs.

Remarks:

Construction
Details

PID
(ppm)

Boring No.: A-RH4-DB15

USCS
Class

Depth
(feet)

41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82

Well

10-24-2017
10-26-2017

Sample
Interval

Blow
Counts

Recovery

Logger:
Editor:

Weather Conditions:

Description

Sheet:      2      of      2Soil Boring Log
Lacey Mikochik
NA

Cloudy and rainy 50° F

Date Started:
Date Completed:

Client Name:
Project Number:

Project Location:

BT Red Hook, LLC - Red Hook 4
B0038932.0005.00700

Brooklyn, NY

Sample IDSample ID
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(feet)

Backfilled
with

cement-
bentonite

grout.

200

1,100

0.0

0.0

0.0

0-5

5-10

10-20

20-30

30-40

NA

NA

NA

NA

NA

NA

3.5

9

10

10

Hand cleared to 5' bgs.
Top 6": Blacktop.
Bottom 54": Fine to medium SAND, some Silt and Clay,
little brick fragments, brown, strong hydraulic-like odor;
sheen (iridescent) at 5' bgs.

    Some Gravel, loose, wet, brown to black, staining and
    strong hydraulic-like odor.

    Some Silt and Clay, moist, brown, slight hydraulic-like
    odor.

    No odor.

Fine SAND, some Silt and Clay, low to medium plasticity,
firm, moist, brown.

    Gray.

SAND, some Silt and Clay, low to medium plasticity, loose,
moist, brown.

CLAY, some Sand, little Silt, medium plasticity, hard, moist,
brown.

Fine to medium SAND, some Silt, loose, moist, brown.

MacrocoreSampling Method:

Sampling Interval:
Water Level Start (ft. bgs.):
Water Level Finish (ft. btoc.):

Converted to Well:

Surface Elev.:
North Coor:
East Coor:

Continuous

5.0
NA

187060.04
7.93 ft NAD 1983

979732.17

No

Aquifer Drilling & Testing

Dave Moon and W. James
Sonic Drilling
NA

Drilling Co.:

Driller:
Drilling Method:
Drilling Fluid:

Remarks: ' / ft= feet; '' = inch; bgs= below ground surface;  ppm= parts

per million; NA = not applicable / available. The coordinate

system is New York Long Island State Plane; NAD 83.

Yes

Construction
Details

PID
(ppm)

Boring No.: A-RH4-DB16

USCS
Class

Depth
(feet)

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

Well

10-25-2017
10-26-2017

Sample
Interval

Blow
Counts

Recovery

Logger:
Editor:

Weather Conditions:

Description

Sheet:      1      of      2Soil Boring Log
Lacey Mikochik
NA

Cloudy and rainy 50° F

Date Started:
Date Completed:

Client Name:
Project Number:

Project Location:

BT Red Hook, LLC - Red Hook 4
B0038932.0005.00700

Brooklyn, NY

Sample IDSample ID
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(feet)

Backfilled
with

cement-
bentonite

grout.

0.0

0.0

0.0

0.0

40-50

50-60

60-70

70-80

NA

NA

NA

NA

10

8

8

10

Fine to medium SAND, some Silt, loose, moist, brown.

SAND, some Silt, hard, moist, red.

Fine to medium SAND, some Silt and Clay, low plasticity,
loose, moist, brown.

End of Boring at 80.0 ft bgs.

' / ft= feet; '' = inch; bgs= below ground surface;  ppm= parts per million; NA = not applicable / available.

The coordinate system is New York Long Island State Plane; NAD 83.

Remarks:

Construction
Details

PID
(ppm)

Boring No.: A-RH4-DB16

USCS
Class

Depth
(feet)

41
42
43
44
45
46
47
48
49
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71
72
73
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Well

10-25-2017
10-26-2017

Sample
Interval

Blow
Counts

Recovery

Logger:
Editor:

Weather Conditions:

Description

Sheet:      2      of      2Soil Boring Log
Lacey Mikochik
NA

Cloudy and rainy 50° F

Date Started:
Date Completed:
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Project Number:

Project Location:

BT Red Hook, LLC - Red Hook 4
B0038932.0005.00700

Brooklyn, NY
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APPENDIX B 

Groundwater Results from AESI 2017 RI Report 
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FIGURE 7

VOLATILE ORGANIC COMPOUND RESULTS IN GROUNDWATER

MW-10S
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FIGURE 8

SEMI-VOLATILE ORGANIC COMPOUND RESULTS IN GROUNDWATER

MW-14

MW-10S

















 

 

 

 

 

APPENDIX C 
 

 

Technical Guidance Instruction Documents and  
Standard Operating Procedures 
  



Field Soil Description Procedures 

















































Low Flow Groundwater Purging and  
Sampling Procedures 





















Ground Water Sampling Procedure Low Stress (Low Flow) Purging and Sampling





 
 
 
 
 
 

PFAS Sampling Procedures 
  







































 
 
 
 
 
 

Slug Testing 
  

















































































 
 
 
 
 
 

Non-Aqueous Phase Liquid (NAPL) Bail-Down Testing 



 

DNAPL Baildown Procedure 

Arcadis of New York, Inc. 

One Lincoln Center 

110 West Fayette Street 

Suite 300 

Syracuse 

New York 13202 

Tel 315 446 9120 

Fax 315 449 0017 

Page: 

1/5 

MEMO 

To: 

Arcadis Field Team 

Copies: 

Hugh Devery 

From: 

Andrew Korik 
Christopher Spooner 

Date: Arcadis Project No.: 

April 25, 2018 B0038994.0001 

Subject:  

Red Hook 3 and Red Hook 4 Dense Non-Aqueous Phase Liquid Baildown 
Testing Procedure 
 

 

PURPOSE 

The following procedure outlines the steps to be taken to perform rising-head dense non-aqueous phase 
liquid (DNAPL) baildown tests to qualitatively evaluate DNAPL recoverability at two well locations (MW-
10D and MW-14) at the Red Hook 4 site. Testing results will be utilized to evaluate DNAPL mobility in the 
subsurface. These procedures can also be used to evaluate light non-aqueous phase liquid (LNAPL). This 
procedure should be used in conjunction with the Site HASP and JSAs. 

CONTACTS 

Arcadis PIC/PM:  Hugh Devery 

Arcadis APM:  Andy Korik – 315.671.9323 

Arcadis Field Support: Ray Stevenson – 860.533.9917 

Arcadis TKI – Andy Pennington – office: 312-229-5464; cell: 312-371-4509 

ACTION ITEMS 

Daily 

• Health and Safety Tailgate Meeting 

• Task-specific JSAs must be dirtied in field 

• Monitor with 4-gas meter Testing Procedure 

Before onsite work, check transducer function and get familiar with the software used to start and stop the 
sensors and download the data. 
  



 

arcadis.com 
DNAPL Baildown Procedure 

Page: 

2/5 

MEMO 

Specific procedures for conducting DNAPL baildown tests are presented below: 

1. Identify site, well number, date, and time in the field logbook along with other appropriate DNAPL 
baildown testing information. 

2. Place clean plastic sheeting and several oil absorbent pads on the ground next to the well. 

3. Unlock and open the monitoring well cover while standing upwind from the well. 

4. Conduct breathing zone air monitoring in accordance with the HASP and record the PID reading in the 
field logbook. 

5. Gauge depth to water, depth to product, and depth to bottom. Use the measured DNAPL thickness 
and the well diameter to calculate and record the initial DNAPL volume in the well. 

6. Set transducers to record readings at one-minute intervals. Set transducers to take simultaneous 
readings (both transducers) by synchronizing start time. It’s ok to start recording readings before the 
transducers are in the well. 

a. Measure and cut twine to set the DNAPL transducer at bottom of well and to set the water 
transducer at level where it won’t encounter DNAPL (e.g., 2 feet above static DNAPL elevation). If 
water level decreases significantly during test initiation, you may need to collect depth to water 
readings with interface probe until water reaches transducer. Both transducers can be hung on 
one piece of twine to reduce tangling. 

b. Use failsafe method to attach transducers so they won’t be lost in well – e.g., tying to the hole on 
the bottom of the monitoring well plug: 

 

c. Set up the barometric transducer at nearby outdoor location that is exposed to air and shaded 
(e.g., hang inside a traffic cone next to a building). 

d. Get transducers ready to put down the well – logging data, attached to well cap at correct lengths 
– but don’t put them down the well yet. 

7. Slowly lower the pump or tubing into the well until it touches bottom, and then raise it up slightly (e.g., 
1 inch). Set up the tubing to discharge to buckets. Put a small ball valve on the end, or near the end, 
of the tubing to help regulate flow and prevent backflow, like this: 
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8. Evacuate DNAPL from the well by pumping it into plastic buckets. Minimize water production. 

9. Removal of DNAPL will be considered complete when water appears in the pump stream with little 
DNAPL content. Turn the pump off and close the discharge valve on the tubing. Gently remove the 
pump or tubing from the well to minimize agitation of the water column. Keep the valve closed until the 
pump is out of the well casing, so that fluid in the pump and tubing doesn’t back-flow into the well. 
Drain the liquid from the pump and tubing into the bucket. Place the pump and tubing on the plastic 
sheeting until it can be decontaminated. 

10. If pumping the NAPL is not feasible (lots of water is produced, or no flow is observed) use bailers to 
remove NAPL. Let the bailer sink to the bottom of the well and then slowly retrieve it up through the 
water column. Use bailers with a wide mouth opening (like the Eon superbailers below) or make a 
wide-mouth bailer by cutting two smaller ones apart (see attached PDF). 
 

STX01P0116082214
400.pdf  

11. Record the time at which DNAPL removal is complete. 

12. As soon as the pump is removed from the well, gauge the DNAPL level and groundwater level in the 
well. Then immediately insert the pressure transducers in the well to their pre-determined depths. 
Record the time that transducers are at their final depths. 

13. Record the volumes removed of DNAPL and groundwater on the Baildown Test Log. If a 
DNAPL/water emulsion formed during fluid recovery, allow time for DNAPL/water separation and 
make note of the observed emulsification. 

14. At some point after the first hour of recovery, pull both transducers and download the readings to 
confirm that they are reading properly. Be sure to restart the logging if it’s stopped for downloading. 

15. Periodically gauge the well manually (e.g., once every 4 hours after the test starts) to see how DNAPL 
recovery is progressing. Transducers may need to be removed for these measurements. Note the 
time of gauging and then carefully reinstall the transducers. Take care not to tangle the twine 
suspending the transducers; check and untangle if necessary. Fluid levels should be monitored in the 
well until (ideally) 80 percent recovery of initial DNAPL thickness is achieved. This may take several 
days or more; keep in touch with the project team to discuss recovery rates and monitoring schedule. 
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16. Place all DNAPL and groundwater collected during the test into an appropriate container for proper 
waste management. 

17. Decontaminate the oil-water level indicator and pump. 

Equipment 

Rental 

• Interface probe 

• PID 

• Stainless steel monsoon pump 

• Monsoon pump tubing (relatively small diameter, with matching hose barb for pump) 

• Pump controller 

• Pump battery 

• Two transducers per test well (Minidiver or similar, rated to ~90 ft; don’t get models that are rated for 
very large depths, as accuracy decreases) 

• Barometric transducer 

Field Room 

• Nitrile gloves 

• Buckets w/ lids 

• Backup interface probe (check battery) 

• Decon supplies (for interface probe and transducers) 

• Garbage bags 

• Oil absorbent pads 

• Bailers (as backup) 

Misc. 

• Stop-valve for tubing (to prevent backflow) 

• Plastic sheeting 

• Stopwatch/watch 

• Drums 

• Drum wrench 
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Paperwork 

• HASP 

• JSAs 

• Field book 

• DNAPL forms 

PPE 

• Level D 

• Fire Retardant Suit 

• No jewelry 
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APPENDIX D – PROJECT ORGANIZATION 

Personnel Investigation Role Contact Information 

Moniqua Williams 
BT Red Hook, LLC 

BCP Volunteer Phone: (470) 658-5642 
Email: moniquawilliams@ups.com 

Hugh Devery, Arcadis Project Manager Phone: 678.488.5792 
Email: hugh.devery@arcadis.com 

Terry W. Young, P.E., Arcadis Project Engineer-of-Record Phone: 315.671.9478 
Email: terry.young2@arcadis.com 

Andrew Korik, P.G., Arcadis Assistant Project Manager Phone: 315.671.9323 
Email: andrew.korik@arcadis.com 

Denise Dixon., Arcadis Assistant Project Manager Phone: 770.384.6660 
Email: denise.dixon@arcadis.com 

Greg Mason, Arcadis Project Health and Safety Officer Phone: 859.253.9036 
Email: greg.mason@arcadis.com 

David Cornell, Arcadis Field Team Lead and Safety Officer Phone: 315.671.9379 
Email: david.cornell@arcadis.com 

Ray Stevenson, Arcadis Quality Assurance Manager Phone: 860.533.9917 
Email: ray.stevenson@arcadis.com 

Jeffrey Davin, Arcadis Data Validator/Quality Assurance 
Officer 

Phone: 315.671.9468 
Email: jeffrey.davin@arcadis.com 

Shawn Miller, ADT Drilling Contractor Phone: 516.616.6026 
Email: smiller@aquiferdrilling.com 

Theresa Ferrentino, Con-Test 
Analytical Laboratory 

Laboratory Contractor for 2018 * Phone: 413.525.2332 
Email: tferrentino@contestlabs.com 
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Appendix 1A 
New York State Department of Health 

Generic Community Air Monitoring Plan 
 
Overview 
 

A Community Air Monitoring Plan (CAMP) requires real-time monitoring for volatile organic 
compounds (VOCs) and particulates (i.e., dust) at the downwind perimeter of each designated work area 
when certain activities are in progress at contaminated sites. The CAMP is not intended for use in 
establishing action levels for worker respiratory protection. Rather, its intent is to provide a measure of 
protection for the downwind community (i.e., off-site receptors including residences and businesses and 
on-site workers not directly involved with the subject work activities) from potential airborne 
contaminant releases as a direct result of investigative and remedial work activities. The action levels 
specified herein require increased monitoring, corrective actions to abate emissions, and/or work 
shutdown. Additionally, the CAMP helps to confirm that work activities did not spread contamination 
off-site through the air. 
 

The generic CAMP presented below will be sufficient to cover many, if not most, sites. Specific 
requirements should be reviewed for each situation in consultation with NYSDOH to ensure proper 
applicability. In some cases, a separate site-specific CAMP or supplement may be required. Depending 
upon the nature of contamination, chemical- specific monitoring with appropriately-sensitive methods 
may be required. Depending upon the proximity of potentially exposed individuals, more stringent 
monitoring or response levels than those presented below may be required. Special requirements will be 
necessary for work within 20 feet of potentially exposed individuals or structures and for indoor work 
with co-located residences or facilities. These requirements should be determined in consultation with 
NYSDOH.  
 

Reliance on the CAMP should not preclude simple, common-sense measures to keep VOCs, dust, 
and odors at a minimum around the work areas. 
 
Community Air Monitoring Plan 
 

Depending upon the nature of known or potential contaminants at each site, real-time air 
monitoring for VOCs and/or particulate levels at the perimeter of the exclusion zone or work area will 
be necessary. Most sites will involve VOC and particulate monitoring; sites known to be contaminated 
with heavy metals alone may only require particulate monitoring. If radiological contamination is a 
concern, additional monitoring requirements may be necessary per consultation with appropriate 
DEC/NYSDOH staff.  
 

Continuous monitoring will be required for all ground intrusive activities and during the 
demolition of contaminated or potentially contaminated structures. Ground intrusive activities 
include, but are not limited to, soil/waste excavation and handling, test pitting or trenching, and the 
installation of soil borings or monitoring wells. 

 
Periodic monitoring for VOCs will be required during non-intrusive activities such as the 
collection of soil and sediment samples or the collection of groundwater samples from existing 
monitoring wells. APeriodic@ monitoring during sample collection might reasonably consist of 
taking a reading upon arrival at a sample location, monitoring while opening a well cap or 
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overturning soil, monitoring during well baling/purging, 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. Examples of such 
situations include groundwater sampling at wells on the curb of a busy urban street, in the midst of 
a public park, or adjacent to a school or residence. 

 
VOC Monitoring, Response Levels, and Actions 
 

Volatile organic compounds (VOCs) must be monitored at the downwind perimeter of the 
immediate work area (i.e., the exclusion zone) on a continuous basis or as otherwise specified. Upwind 
concentrations should be measured at the start of each workday and periodically thereafter to establish 
background conditions, particularly if wind direction changes. The monitoring work should be 
performed using equipment appropriate to measure the types of contaminants known or suspected to be 
present. The equipment should be calibrated at least daily for the contaminant(s) of concern or for an 
appropriate surrogate. The equipment should be capable of calculating 15-minute running average 
concentrations, which will be compared to the levels specified below. 
 

1. If the ambient air concentration of total organic vapors at the downwind perimeter of the work 
area or exclusion zone exceeds 5 parts per million (ppm) above background for the 15-minute average, 
work activities must be temporarily halted and monitoring continued. If the total organic vapor level 
readily decreases (per instantaneous readings) below 5 ppm over background, work activities can 
resume with continued monitoring. 
 

2. If total organic vapor levels at the downwind perimeter of the work area or exclusion zone 
persist at levels in excess of 5 ppm over background but less than 25 ppm, work activities must be 
halted, the source of vapors identified, corrective actions taken to abate emissions, and monitoring 
continued. After these steps, work activities can resume provided that the total organic vapor level 200 
feet downwind of the exclusion zone or half the distance to the nearest potential receptor or 
residential/commercial structure, whichever is less - but in no case less than 20 feet, is below 5 ppm over 
background for the 15-minute average. 
 

3. If the organic vapor level is above 25 ppm at the perimeter of the work area, activities must be 
shutdown. 
 

4. All 15-minute readings must be recorded and be available for State (DEC and NYSDOH) 
personnel to review. Instantaneous readings, if any, used for decision purposes should also be recorded.  
 
Particulate Monitoring, Response Levels, and Actions 
 

Particulate concentrations should be monitored continuously at the upwind and downwind 
perimeters of the exclusion zone at temporary particulate monitoring stations. The particulate 
monitoring should 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 must be equipped with 
an audible alarm to indicate exceedance of the action level. In addition, fugitive dust migration should 
be visually assessed during all work activities. 
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1. If the downwind PM-10 particulate level is 100 micrograms per cubic meter (mcg/m3) greater 
than background (upwind perimeter) for the 15-minute period or if airborne dust is observed leaving the 
work area, then dust suppression techniques must be employed. Work may continue with dust 
suppression techniques provided that downwind PM-10 particulate levels do not exceed 150 mcg/m3 
above the upwind level and provided that no visible dust is migrating from the work area. 
 

2. If, after implementation of dust suppression techniques, downwind PM-10 particulate levels 
are greater than 150 mcg/m3 above the upwind level, work must be stopped and a re-evaluation of 
activities initiated. Work can resume provided that dust suppression measures and other controls are 
successful in reducing the downwind PM-10 particulate concentration to within 150 mcg/m3 of the 
upwind level and in preventing visible dust migration. 
 

3. All readings must be recorded and be available for State (DEC and NYSDOH) and County 
Health personnel to review. 
 
December 2009 
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Appendix 1B 
Fugitive Dust and Particulate Monitoring  

 
A program for suppressing fugitive dust and particulate matter monitoring at hazardous waste sites 

is a responsibility on the remedial party performing the work. These procedures must be incorporated 
into appropriate intrusive work plans. The following fugitive dust suppression and particulate 
monitoring program should be employed at sites during construction and other intrusive activities which 
warrant its use:  
 

1. Reasonable fugitive dust suppression techniques must be employed during all site activities 
which may generate fugitive dust.  
 

2. Particulate monitoring must be employed during the handling of waste or contaminated soil or 
when activities on site may generate fugitive dust from exposed waste or contaminated soil. Remedial 
activities may also include the excavation, grading, or placement of clean fill. These control measures 
should not be considered necessary for these activities.  
 

3.  Particulate monitoring must be performed using real-time particulate monitors and shall 
monitor particulate matter less than ten microns (PM10) with the following minimum performance 
standards:  
 

(a) Objects to be measured: Dust, mists or aerosols; 
(b) Measurement Ranges: 0.001 to 400 mg/m3 (1 to 400,000 :ug/m3); 
(c) Precision (2-sigma) at constant temperature:  +/- 10 :g/m3 for one second averaging; and 

+/- 1.5 g/m3 for sixty second averaging; 
(d) Accuracy:  +/- 5% of reading +/- precision (Referred to gravimetric calibration with SAE

 fine test dust (mmd= 2 to 3 :m, g= 2.5, as aerosolized); 
(e) Resolution: 0.1% of reading or 1g/m3, whichever is larger; 
(f) Particle Size Range of Maximum Response: 0.1-10; 
(g) Total Number of Data Points in Memory: 10,000; 
(h) Logged Data: Each data point with average concentration, time/date and data point 

number 
(i)  Run Summary: overall average, maximum concentrations, time/date of maximum, total 

number of logged points, start time/date, total elapsed time (run duration), STEL concentration and 
time/date occurrence, averaging (logging) period, calibration factor, and tag number; 

(j)  Alarm Averaging Time (user selectable): real-time (1-60 seconds) or STEL (15 minutes), 
alarms required; 

(k)  Operating Time: 48 hours (fully charged NiCd battery); continuously with charger; 
(l) Operating Temperature: -10 to 50o C (14 to 122o F); 
(m) Particulate levels will be monitored upwind and immediately downwind at the working 

site and integrated over a period not to exceed 15 minutes.  
 

4. In order to ensure the validity of the fugitive dust measurements performed, there must be 
appropriate Quality Assurance/Quality Control (QA/QC). It is the responsibility of the remedial party to 
adequately supplement QA/QC Plans to include the following critical features: periodic instrument 
calibration, operator training, daily instrument performance (span) checks, and a record keeping plan.  
 

5. The action level will be established at 150 ug/m3 (15 minutes average).  While conservative, 
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this short-term interval will provide a real-time assessment of on-site air quality to assure both health 
and safety. If particulate levels are detected in excess of 150 ug/m3, the upwind background level must 
be confirmed immediately. If the working site particulate measurement is greater than 100 ug/m3 above 
the background level, additional dust suppression techniques must be implemented to reduce the 
generation of fugitive dust and corrective action taken to protect site personnel and reduce the potential 
for contaminant migration. Corrective measures may include increasing the level of personal protection 
for on-site personnel and implementing additional dust suppression techniques (see paragraph 7). Should 
the action level of 150 ug/m3 continue to be exceeded work must stop and DER must be notified as 
provided in the site design or remedial work plan.  The notification shall include a description of the 
control measures implemented to prevent further exceedances.  
 

6.  It must be recognized that the generation of dust from waste or contaminated soil that 
migrates off-site, has the potential for transporting contaminants off-site. There may be situations when 
dust is being generated and leaving the site and the monitoring equipment does not measure PM10 at or 
above the action level. Since this situation has the potential to allow for the migration of contaminants 
off-site, it is unacceptable. While it is not practical to quantify total suspended particulates on a real-time 
basis, it is appropriate to rely on visual observation. If dust is observed leaving the working site, 
additional dust suppression techniques must be employed. Activities that have a high dusting potential--
such as solidification and treatment involving materials like kiln dust and lime--will require the need for 
special measures to be considered.  
 

7. The following techniques have been shown to be effective for the controlling of the 
generation and migration of dust during construction activities:  
 

(a) Applying water on haul roads;  
(b) Wetting equipment and excavation faces;  
(c) Spraying water on buckets during excavation and dumping;  
(d) Hauling materials in properly tarped or watertight containers;  
(e) Restricting vehicle speeds to 10 mph;  
(f) Covering excavated areas and material after excavation activity ceases; and 
(g) Reducing the excavation size and/or number of excavations.  

 
Experience has shown that the chance of exceeding the 150ug/m3 action level is remote when the 
above-mentioned techniques are used.  When techniques involving water application are used, care must 
be taken not to use excess water, which can result in unacceptably wet conditions. Using atomizing 
sprays will prevent overly wet conditions, conserve water, and provide an effective means of 
suppressing the fugitive dust.  
 

8. The evaluation of weather conditions is necessary for proper fugitive dust control. When 
extreme wind conditions make dust control ineffective, as a last resort remedial actions may need to be 
suspended. There may be situations that require fugitive dust suppression and particulate monitoring 
requirements with action levels more stringent than those provided above. Under some circumstances, 
the contaminant concentration and/or toxicity may require additional monitoring to protect site 
personnel and the public. Additional integrated sampling and chemical analysis of the dust may also be 
in order. This must be evaluated when a health and safety plan is developed and when appropriate 
suppression and monitoring requirements are established for protection of health and the environment. 



 

 

Arcadis of New York, Inc. 

One Lincoln Center 

110 West Fayette Street 

Suite 300 

Syracuse, New York  13202 

Tel 315 446 9120 

Fax 315 449 0017 

 

www.arcadis.com 
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