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1.0 PROJECT BACKGROUND 
 
Starting in 1999, the Long Island Rail Road (LIRR) conducted environmental assessments of 20 electric 
substations that utilized mercury-containing rectifiers (devices that convert alternating current (AC) to direct 
current (DC)).  The rectifiers provided DC power to the adjacent electrified LIRR line in order to operate 
their fleet of electric commuter rail cars. In December 2000, Dvirka and Bartilucci Consulting Engineers 
(D&B) issued a report “Site Assessment of 20 Substations for Mercury Contamination” describing the 
assessment of these 20 substations along the LIRR. Mercury was identified to be the contaminant of 
concern (COC) at each of the substations. Based on this early sampling, in 2001, interim remedial 
measures (IRM) were implemented at the Far Rockaway Substation, addressing surficial soils (0” – 6”) 
between the on-site building and Redfern Avenue.  These soils were excavated, disposed off-site and 
replaced with gravel (ballast). Subsequent to this the IRM area was capped with concrete. 
 
In 2004, LIRR agreed to complete investigation and remediation of these 20 sites under the New York State 
Department of Environmental Conservation’s (NYSDEC’s) Voluntary Cleanup Program (VCP). Subsequent 
to entering the VCP, in July 2018, LIRR entered an Order on Consent with the NYSDEC to investigate and 
remediate the substations associated with the LIRR.  In October 2021, the NYSDEC amended the Order 
on Consent to include the Far Rockaway Substation. 
 
Decommissioning of the Far Rockaway (a.k.a. Inwood) Substation was planned for 2009 after a new 
substation was constructed on a separate property.  In February 2006, prior to the decommissioning, D&B 
completed Phase II delineation sampling on and adjacent to the substation property. The objective of this 
Phase II sampling was to provide analytical data on the presence of mercury (Hg), identifying areas 
requiring remediation and additional investigation. The 2006 sampling identified additional areas on and 
adjacent to the property that required further investigation. The proposed soil sampling locations outlined 
in the 2006 report were subsequently sampled by D & B, providing further delineation of mercury impacted 
soil on and off the substation property.   
 
Throughout the investigation of the Far Rockaway Substation, like the other substations, mercury in soil 
has been identified as the primary contaminant of concern. Delineation of the mercury-impacted soil has 
been completed on the Far Rockaway substation property.  In 2013, D & B prepared a figure of soil sampling 
results, illustrating the soil sampling locations, the concentrations of mercury identified during multiple 
sampling events, the area of interim remedial activities, and the proposed depth of excavations to remediate 
the remaining mercury-impacted soil on the property.  Based on previous sampling results on and adjacent 
to the property, D&B concluded that additional sampling was required on the property adjacent and 
immediately to the west, as well as on the roadway located adjacent to and north of the substation property. 
 
This supplemental off-site soil investigation sampling plan outlines proposed sampling procedures, soil 
boring locations, analytical parameters, and Quality Assurance/Quality Control (QA/QC) procedures to 
follow, to provide the analytical data necessary to prepare remediation plans, completion of which will have 
the goal of removing elevated levels of mercury from the Far Rockaway substation to the NYSDEC industrial 
restricted soil cleanup objective (SCO) of 5.7 milligrams per kilogram (mg/kg), and off-site impacted soils 
to the unrestricted SCO of 0.18 mg/kg. 
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1.1 Site Description 
 
The site, located on Redfern Avenue does not have a street address, and is an irregular shaped parcel of 
land comprised of two lots.  One lot is in Far Rockaway, Queens County, and the other is in Inwood, located 
in Nassau County.  The substation is approximately 0.19 acres in size, and consists of the two-story brick 
substation building, a transformer yard, and a small greenspace on the western side of the property. Figure 
1 and Figure 2 are a Site Location Map and an Aerial Map respectively. Figure 2 illustrates the county 
boundary between Nassau and Queens county that extends across the property. 
 

1.1.1 Topography 
 
The topography of the site is generally level; however, the western property boundary is slightly higher in 
elevation than the central part of the site.  In addition, the substation building is four steps above the 
sidewalk elevation, which in turn is approximately six inches higher than Redfern Ave. 
 

1.1.2 Site Geology 
 
Far Rockaway, located in the southern half of western Long Island, is underlain by glacial outwash sediment 
that accumulated during melting of the Wisconsinan age glaciers. Development has reworked most of the 
shallow soils (Urban Land) resulting in limited original depositional structure. Shallow soil on the site is 
predominantly comprised of Brown to Orange Brown, fine to medium sand with silt and some fine gravel. 
The shallow soils also contain pieces of brick, concrete and wood. 
 

1.1.3 Hydrogeology 
 
Shallow groundwater was sampled at the site from temporary well points installed to a depth of 
approximately 9 feet below grade. Groundwater flow direction has not been identified on the site, however 
sampling of the temporary well points revealed that groundwater was not impacted with mercury or other 
targeted contaminants. 

1.2 Current and Future Use 
 
The Site is currently vacant with one two story brick building located adjacent to the sidewalk along Redfern 
Avenue used for storage space. Upon completion of the investigation and remediation of mercury-impacted 
soil, the property will remain owned by LIRR and is expected to be utilized for material storage. 

1.3 Surrounding Properties 
 
There are commercial buildings on either side of the substation property, LIRR tracks to the south, and 
residential properties across Redfern Ave. The commercial property to the west, Elite Airline Linen of New 
York conducts laundry services for JFK airline operations.  The property to the East, Vigar Electronics, 
reportedly operates as an electronics store, however active operations have not been observed on that 
property.    

1.4 Project Objectives 
  
The goal for the supplemental off-site investigation is to complete delineation of the mercury-impacted soils 
adjacent to the LIRR property to the NYSDEC unrestricted soil cleanup objective (SCO).  Approximately 40 
soil samples will be collected for mercury analysis from the adjacent (to the west) off-site property and 
Redfern Ave. The sampling events are anticipated to be completed over two (separate) days. QA/QC 
samples will be collected each day of Site Investigation (SI) activities. The soil samples will be collected 
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using one-time use disposable scoops directly from acetate lined Macrocore samplers advanced into the 
ground by a direct-push drill rig operated by a licensed Driller from Advanced Drilling and Testing (ADT).  
Samples will be placed directly into laboratory supplied containers and placed on ice in a cooler during field 
work.  Samples will be delivered to the New York State accredited laboratory, Hampton-Clarke, located in 
Fairfield, New Jersey under standard chain-of-custody protocols. The methodologies, sample containers, 
preservation requirements, requirements for collecting QA/QC samples, and holding times for mercury 
analysis are presented in Table 1.  
 
These data will be presented in a Supplemental Off-Site Investigation Report and utilized in a Remedial 
Action Work Plan to propose a remedial action for the site that will remove mercury impacted soils from on 
the property to below the industrial restricted SCO of 5.7 milligrams per kilogram (mg/kg), and off-site to 
the unrestricted SCO of 0.18 mg/kg. The remedial action on-site will also include capping the top 6-inches 
of excavation areas onsite with crushed stone/ballast and off-site with asphalt and/or concrete. 
 
The supplemental off-site soil investigation will be completed in accordance with the site-specific Health 
and Safety Plan prepared for this project. The HASP was prepared to comply with Occupational Safety and 
Health Administration (OSHA) Standard 29 CFR 1910.120(b) (4), Hazardous Waste Operations and 
Emergency Response. In addition, laboratory data quality will be evaluated through the preparation of a 
Data Usability Summary Report (DUSR), with all aspects of project quality to conform to the Quality 
Assurance Project Plan (QAPP) prepared for this project. 
 
The LIRR will oversee and coordinate the project. Dewberry Engineers Inc. (Dewberry) will be responsible 
for project-specific sampling activities related to the supplemental off-site investigation activities that will be 
implemented in conformance with the applicable regulations and guidance (ex. DER-10). Those tasks 
(drilling activities, laboratory analysis) will be completed by subcontractors under the oversight of Dewberry. 
Dewberry will also provide QA/QC for field activities and deliverables. Deliverables will be issued to the 
LIRR by Dewberry for submission to NYSDEC, as appropriate. 
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2.0 PREVIOUS INVESTIGATIONS 
2.1 Site Assessment of 20 Substations for Mercury Contamination (December 2000) 

D & B conducted soil sampling on behalf of the LIRR at the Far Rockaway Substation as part of the 
assessment of 20 substations that formerly provided DC power to the electrified rail lines. Each of these 
substations operated with Rectifiers, mercury containing equipment used to convert electricity from AC to 
DC. This initial sampling identified mercury as the primary COC at each of these substations.  Based on
the initial sampling results, an interim remedial action was conducted at this substation in the area of the
property between the substation building and Redfern Avenue.  Soil in this area was excavated and
disposed off-site and replaced with gravel (ballast). The remaining part of the property is fenced, and the
IRM was conducted outside of the fence line to reduce the risk of exposure to the public from the mercury
impacted soil.

2.2 Delineation Phase II Site Assessment Investigation Report (June 2006) 

Subsequent to the initial investigation activities (February 2006), D & B completed a Phase II field 
investigation at the substation to further delineate impacted soils at the site.  The objective of the Phase II 
delineation sampling program was to identify areas requiring additional investigation and/or remediation. 
Although the emphasis of the investigation was on the presence of mercury impacted soil, other analytical 
parameters were analyzed, including Resource Conservation and Recovery Act (RCRA) metals, Target 
Analyte List (TAL) Metals, Polychlorinated Biphenyls (PCBs), Volatile Organic Compounds (VOCs) and 
Semi-Volatile Organic Compounds (SVOCs). One sample collected at the Underground Injection Control 
(UIC) location was analyzed for United States Environmental Protection Agency (USEPA) UIC parameters. 
UIC parameters include VOCs, RCRA metals, SVOCs, PCBs, and Total Petroleum Hydrocarbons (TPH).  
The soil sampling analytical results were screened using the NYSDEC Technical and Administration 
Guidance Memorandum (TAGM) 4046 Recommended Soil Cleanup Objectives (RSCO).  The groundwater 
samples collected during the investigation were analyzed for VOCs and TAL Metals (Filtered and Unfiltered 
Samples), with results compared to the NYSDEC Class GA Groundwater standards/Guidance values. 

The Phase II investigation included the advancement of soil borings from the ground surface to a maximum 
depth of 20 feet below ground surface (bgs). Seventeen (17) surface soil samples (0’ – 2” bgs) were 
collected, and 23 soil borings were advanced on the Substation property with a Geoprobe Direct Push drill 
rig.  A total of 64 soil samples were collected from surficial soils and sub-surface soils. Three (3) 
groundwater samples were collected from the site, two within the substation yard and one from the sidewalk 
in front of the substation building. A copy of the D & B summary report, including tables, and figures, 
illustrating the sampling locations and results, is included in Appendix A. 

2.2.1 Surface Soils 

All 17 surficial soil samples collected during the Phase II investigation exhibited detectable concentrations 
of mercury, ranging from 0.189 milligrams per kilogram (mg/kg) to 317 mg/kg.  The highest concentrations 
of mercury were identified in the water meter pit, located at the northeast corner of the substation building, 
and approximately 4 feet east of the substation building.  Four (4) of the surficial soil samples were analyzed 
for RCRA metals, and arsenic, cadmium and lead were identified at concentrations above their respective 
applicable RSCO. Four (4) samples were analyzed for SVOCs and Benzo(a)pyrene was detected above 
its RSCO in two (2) samples, with a maximum concentration of 190 micrograms per kilogram (µg/kg).  
PCBs were analyzed from four (4) surficial samples at the site, but not detected above the applicable 
RSCO. 
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2.2.2 Sub-Surface Soil 
 
Forty-seven (47) sub-surface soil samples were analyzed for mercury.  Twenty-nine (29) of these samples 
contained mercury above its applicable RSCO, ranging from a concentration of 0.103 mg/kg, to a maximum 
of 34.8 mg/kg.  The highest concentrations from the sub-surface soil samples were collected from within 
the water meter pit, located at the northeast corner of the substation building.  Eight (8) sub-surface soil 
samples were analyzed for RCRA metals with cadmium exceeding its RSCO, both collected in the 
transformer yard, south of the substation building. Eight (8) subsurface soil samples were analyzed for 
SVOCs and like the surficial soils, Benzo(a)pyrene was detected in two (2) sub-surface soil samples, with 
the highest concentration of 130 µg/kg detected from a location approximately 14 feet south of the 
substation building.  Eight (8) sub-surface soil samples were analyzed for PCBs, with none of the samples 
exhibiting concentrations above the applicable RSCO. 
 

2.2.3 Groundwater 
 
Three (3) groundwater samples were collected from the site using a Geoprobe groundwater point sampler 
and a peristaltic pump.  The three samples were analyzed for VOCs, and TAL metals.  All samples collected 
in this manner during the investigation were turbid, thus the samples submitted to the laboratory were both 
unfiltered and filtered samples, in order to evaluate the difference between dissolved metals versus total 
metals. One unfiltered sample collected from the site contained mercury at a concentration of 0.87 
micrograms per liter (µg/L).  The Class GA Standard for mercury is 0.7 µg/L.  Other metals, including 
antimony, chromium, iron, manganese, and sodium were detected in unfiltered samples.  However, filtered 
samples collected on site did not exhibit elevated levels of metals. The filtered samples were deemed more 
likely to reflect the actual groundwater conditions in the underlying aquifer.  Several metals, including 
antimony, iron, sodium and thallium exceeded their respective Class GA Standards from one or more of 
the unfiltered groundwater samples.   
 

2.2.4 Conclusions and Recommendations 
 
The results of the Phase II investigation determined that mercury in soil was the principal contaminant of 
concern at the Far Rockaway Substation.  In addition, groundwater sampling revealed that mercury was 
not detected in filtered groundwater samples collected from the site. Therefore, groundwater has not been 
impacted by the presence of mercury in onsite soil.  
 
In the Phase II Site Assessment Investigation Report, D & B recommended that additional soil sampling for 
mercury be conducted north of the substation building, on both the east and west sides of the substation 
building, and within the water meter pit off the northeast corner of the substation building.  In addition, the 
sampling was recommended to be completed in a grid-like pattern and to a depth to provide additional 
analytical data for the horizontal and vertical delineation of mercury impacted soils on the site.  Attachment 
5 in the D & B report, (report included herein as Appendix A), illustrates the proposed soil sampling 
locations. 
 
NYSDEC correspondence dated March 5, 2009 requested the collection of additional samples west and 
north of the conduit pit located on the western side of the substation building.  Additional comments were 
included regarding presentation of information in the Delineation Phase II Site Assessment Investigation 
Report. Provided in Appendix B is the NYSDEC’s March 5, 2009 comment letter. 

2.3 Remedial Investigation  
 
Sampling proposed in the 2006 Phase II Site Assessment Investigation Report prepared by D & B and 
requested by NYSDEC was subsequently completed to further delineate the horizontal and vertical extent 
of mercury impacted soil on and adjacent to the LIRR Far Rockaway Substation property. Soil samples 
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were collected from twelve (12) on-site surficial and twelve (12) co-located, sub-surface soil sampling 
locations surrounding the Dry Well and adjacent to the southwestern corner of the Substation building.  In 
addition, soil was collected from 27 surface and 28 sub-surface sampling locations, along the eastern side 
of the substation building and from in front of the on-site building within the limits of the sidewalk and 
Redfern Ave. The samples collected from the sidewalk and street were beyond the area remediated during 
the IRM event. D & B prepared a figure (December 2011) illustrating sampling results from locations 
proposed in the Phase II Site Assessment Investigation Report as well as additional locations requiring 
sampling (Appendix C). 
 
Data generated from this round of investigation completed onsite delineation of mercury in soil; however, 
horizontal and vertical delineation was not completed on the adjacent offsite property to the west and within 
Redfern Avenue to the north. 

2.4 LIRR Remedial Action Work Plan – Anticipated Remedial Areas 
  
Provided in Appendix D is a figure entitled Anticipated Remedial Areas Far Rockaway Substation.  This 
figure, prepared by D & B in 2013, illustrates soil sampling locations from the sampling events summarized 
in 2.1, 2.2 and 2.3, as well as the mercury analytical results from these sampling locations. As shown on 
the figure, more than 250 soil samples have been collected at the site for mercury analysis. All analytical 
results have been previously submitted to NYSDEC and the sampling depicted on this figure documents 
the on-site delineation of mercury on the substation property. This figure also includes proposed sampling 
locations on the property to the west and on Redfern Avenue, the completion of which is the subject of this 
supplemental off-site soil investigation, the focus of this Work Plan. 
 
It should be noted that this figure will be used as a framework for the development of a Remedial Action 
Work Plan, which will be prepared and submitted to the NYSDEC following the completion of the off-site 
soil investigation outlined in this Work Plan.
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3.0 PROPOSED OFF-SITE SOIL 
INVESTIGATION 

3.1 Soil Sampling 
 
The objective of the Supplemental Off-Site Soil Investigation is to collect additional surficial and sub-surface 
soil samples to complete horizontal and vertical delineation of mercury impacted soil to the Unrestrictive 
Soil Cleanup Objective (0.18 mg/kg). 
 
Soil samples will be collected from ten locations using a direct push drill rig that will advance a Macrocore 
sampler equipped with an acetate liner into the subsurface approximately 6 feet into the ground (Figure 3).  
When retrieved, the acetate liner will be cut open, and soil samples will be collected from discrete intervals 
at selected depths (Table 1), starting at the shallowest soil interval immediately beneath the asphalt. The 
soil samples will be placed into labeled laboratory supplied glassware. Sampling information for each 
sample collected as part of this supplemental investigation will also be included on a chain-of-custody that 
will accompany the samples from the field to the laboratory. Samples will be transported to the laboratory 
in a laboratory supplied cooler, containing ice for preservation purposes. One duplicate sample will be 
collected in each area for QA purposes. 
 

3.1.1 Geophysical Investigation 
 
The off-site property to the west of the Substation and within Redfern Avenue proposed for sampling will 
be investigated with non-intrusive geophysical methods to assist in locating subsurface utilities within the 
investigation areas. Prior to advancing soil borings, ground penetrating radar and magnetometer 
geophysical techniques will evaluate each proposed soil boring location as well as an area approximately 
10 feet in diameter surrounding the location. This plus the utility markout (to be completed by the Driller) 
will assist in preventing conflict with the advancing soil sampling equipment and sub-surface utilities in the 
area.  Should these investigation techniques identify a potential utility within 5 feet of the proposed soil 
boring, the location of the boring will be moved to a greater distance from the suspected utility. 
 

3.1.2 Soil Boring Advancement 
 
Each of the proposed soil boring locations is within asphalt paved driveway/parking lot or within the limits 
of Redfern Avenue, also paved with asphalt.  A core bit will be used to advance thru the asphalt to provide 
a clean edge suitable for repair purposes after completion of the soil boring activities.  Once the asphalt 
has been removed, sub-base gravel or other construction materials associated with the asphalt surface will 
be removed until soils are encountered.  Once soil is exposed, the Macrocore sampler will be advanced 
with the direct push drill Geoprobe drill rig to a depth corresponding to the length of the Macrocore (4’ or 
5’).  The Macrocore will be retrieved and the recovered soils sampled from the first six inches of soil 
retrieved and from selected depth intervals to provide horizontal and vertical delineation of mercury 
exceedances.  After equipping the Macrocore with a new liner, the Macrocore will be advanced to 
approximately 6 feet below grade, to retrieve soils from within the depth of interest for this investigation. 
 

3.1.3 Soil Sampling and Analysis 
 
Upon retrieval of the liner from the Macrocore, the liner will be opened, and observations of the soil 
characteristics will be noted in the field book and the soil boring log.  Sample intervals will be identified and 
then soil from these intervals will be retrieved with disposable scoops and placed into labeled laboratory 
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supplied glassware suitable for collection of soil samples to be analyzed for mercury (4-oz to 8-oz clear 
glass jars with plastic lids).  Sample identification and collection information will be recorded on a chain-of-
custody and on the label affixed to the sample container as is standard protocol.  Each sample will be 
identified to be analyzed at the lab for total mercury, using EPA method (SW-846) 7471B.  After collection 
the samples will be placed into a laboratory supplied cooler containing ice for preservation.  All samples will 
be analyzed or extracted within the 28-day holding time.  Laboratory results will be reported in milligrams 
per kilogram (mg/kg), equivalent to parts per million (ppm). 
 

3.1.4 Data Management and Validation 
 
Laboratory data deliverables prepared by the laboratory will be Category-B deliverables as required by 
NYSDEC.  These data will be validated by the preparation of a Data Usability Summary Report (DUSR), 
including an evaluation if all holding times have been met, and if Quality Control Data included in the 
laboratory report falls within required limits and specifications. Data that do not meet these requirements 
will be qualified as needed. 
 

3.1.5 Management of Investigation Derived Waste 
 
Excess soil generated during soil boring advancement will be returned to the borehole from which it 
originated.  Remaining void space at each boring will be backfilled with bentonite and the surface repaired 
with asphalt.  Should excess soil remain after backfilling the soil borings, the soil will be placed in a secure 
container and staged on the Substation property, to be disposed of along with mercury impacted soils from 
the site during future remedial activities. 
 

3.1.6 Air Monitoring 
 
Based on historic sampling at the Far Rockaway Substation site, volatile compounds have not been 
identified as a contaminant of concern, thus air monitoring with a Photoionization detector (PID) is not 
warranted.  Furthermore, advancing a Macrocore soil sampler into the subsurface does not generate dust.  
The sampler is advanced downward by the Geoprobe hydraulically, and as it vibrates and pushes the 
sampler into the ground does not break up and disperse fine (airborne) soil particles away from the boring 
location. Withdrawal of the Macrocore also does not disperse fine soil particles beyond the soil boring 
location.  Soil from within the liner does not disperse into the atmosphere when opened or when sampling 
is conducted. Based on these conditions, dust monitoring is not planned for the supplemental off-site soil 
investigation program.   
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4.0 APPLICABLE SOIL CLEANUP 
OBJECTIVES 

 
Soil sampling to be conducted beyond the limits of the Far Rockaway Substation (i.e., off-site) will be 
completed to support future remediation of mercury impacted soils to the NYSDEC Unrestricted Soil 
Cleanup Objective for Mercury. The current unrestricted SCO for mercury is 0.18 mg/kg. Sample results 
generated as part of this supplemental investigation will have detection limits below the applicable 
unrestricted SCO (0.18 mg/kg). 
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5.0 REPORTING 
 
Upon receipt of the supplemental off-site soil investigation sampling analytical data, a Supplemental Off-
Site Soil Investigation Report, combined with a Remedial Action Work Plan, will be prepared in draft form 
for review by LIRR and then upon approval, will be submitted to NYSDEC for review and approval.  
NYSDEC comments on the results report and the Remedial Action Work Plan will be incorporated into the 
report as a revision and then submitted in final form. 
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6.0 SCHEDULE 
 
Upon NYSDEC approval of this Supplemental Off-Site Soil Investigation Work Plan, Dewberry Engineers 
will coordinate with LIRR, and our selected sub-contractors to implement the Work Plan.  As directed by 
LIRR, Dewberry will coordinate with the adjacent property owner and with the municipality, regarding 
access to these areas for the proposed sampling. Prior to sampling, an access agreement will be secured, 
and a road opening permit will be applied for and secured to facilitate the sampling activities. Figure 4 
illustrates the anticipated schedule for completion of the off-site soil delineation and reporting activities thru 
preparation and submittal of a Remedial Action Work Plan, soil remediation and restoration activities 
followed by preparation and submittal of the Final Engineering Report and Site Management Plan. 
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FIGURE 1

LIRR Far Rockaway Substation
Redfern Avenue

Far Rockaway, Queens County, New York

SITE LOCATION MAP

Source: Esri, HERE, Garmin, (c) OpenStreetMap contributors, and the GIS user community
Copyright:© 2013 National Geographic Society, i-cubed
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Source: NearMap Imagery Online Service, ESRI. MapPLUTO 17 v2,
New York City Department of Planning, Information Technology Division. New York City
Department of Information Technology and Telecommunication.
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FIGURE 3
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Source: NearMap Imagery Online Service, ESRI. MapPLUTO 17 v2,
New York City Department of Planning, Information Technology Division. New York City
Department of Information Technology and Telecommunication.

SUPPLEMENTAL OFF-SITE 
SOIL SAMPLING MAP
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ID Task Name Duration Start Finish Predecessors

1 Notice of Award (NOA) 0 days Fri 8/5/22 Fri 8/5/22

2 Subtask 1 ‐ Health and Safety Plan (HASP) 31 days Fri 8/26/22 Sun 9/25/22

3 Draft HASP 8 days Fri 8/26/22 Fri 9/2/22 1

4 LIRR Review and Final HASP 21 days Mon 9/5/22 Sun 9/25/22 3FS+2 days

5 Subtask 2 ‐ Existing Data Review 14 days Sat 8/20/22 Fri 9/2/22

6 Review Existing Data 14 days Sat 8/20/22 Fri 9/2/22 1FS+15 days

7 Subtask 3 ‐ Supplemental Off‐site Investigation Sampling Work Plan (Work Plan) 157 days Sat 9/3/22 Mon 2/6/23

8 Preliminary Draft Supplemental Work Plan 25 days Sat 9/3/22 Tue 9/27/22 6

9 LIRR Review and Revision 30 days Wed 9/28/22 Thu 10/27/22 8

10 Submit Draft Supplemental Work Plan to NYSDEC 0 days Thu 10/27/22 Thu 10/27/22 9

11 NYSDEC Review and Approval 100 days Sun 10/30/22 Mon 2/6/23 10FS+2 days,8F

12 Subtask 4 ‐ Supplemental Off‐site Investigation Sampling Work Plan Implementation 360 days Sat 2/25/23 Mon 2/19/24

13 Field Investigation Implementation 2 days Sat 2/25/23 Sun 2/26/23 11FS+18 days

14 Preliminary Draft Supplemental Off‐site Investigation Sampling Report (Sampling Report) 150 days Mon 2/27/23 Wed 7/26/23 13

15 LIRR Review and Revision 100 days Thu 7/27/23 Fri 11/3/23 14

16 Submit Draft Sampling Report to NYSDEC 0 days Fri 11/3/23 Fri 11/3/23 15

17 NYSDEC Review and Approval 106 days Mon 11/6/23 Mon 2/19/24 16FS+2 days

18 Subtask 5 ‐ Metes and Bounds Survey 92 days Mon 10/3/22 Mon 1/2/23

19 Field Survey 2 days Mon 10/3/22 Tue 10/4/22 4FS+7 days

20 Draft Metes and Bounds Survey 30 days Wed 10/5/22 Thu 11/3/22 19

21 LIRR Review and Final Metes and Bounds Survey 60 days Fri 11/4/22 Mon 1/2/23 20

22 Subtask 6 ‐ Remedial Action Work Plan (RAWP) 358 days Mon 2/27/23 Mon 2/19/24

23 Preliminary Draft RAWP 150 days Mon 2/27/23 Wed 7/26/23 13

24 LIRR Review and Revision 100 days Thu 7/27/23 Fri 11/3/23 23

25 Submit RAWP to NYSDEC 0 days Fri 11/3/23 Fri 11/3/23 24

26 NYSDEC Review and Approval 106 days Mon 11/6/23 Mon 2/19/24 25FS+2 days,24

27 Subtask 7 ‐ Remedial Design 211 days Tue 2/20/24 Tue 9/17/24

28 90% Plans and Specifications 30 days Tue 2/20/24 Wed 3/20/24 26

29 LIRR Review 60 days Fri 3/22/24 Mon 5/20/24 28FS+1 day

30 Submit 100% Plans and Specifications and Approval 120 days Tue 5/21/24 Tue 9/17/24 29

31 Subtask 8 ‐ Bid Documents and Bid Phase Services 60 days Thu 10/17/24 Mon 12/16/24

32 Attend Pre‐Bid Conference Meeting and Site Tour 0 days Thu 10/17/24 Thu 10/17/24 30FS+30 days

33 Prepare Response to Bidders' Questions and Issue Addenda, and Final Selection of Bidder 60 days Fri 10/18/24 Mon 12/16/24 32

34 Subtask 9 ‐ Remediation/Site Restoration Oversight (Periodic Inspections and Data Collection) 90 days Thu 2/27/25 Tue 5/27/25 33FS+72 days

35 Subtask 10 ‐ Preparation of Final Engineering Report and Site Management Plan 332 days Wed 5/28/25 Fri 4/24/26

36 Preliminary Draft Final Engineering Report (FER) 120 days Wed 5/28/25 Wed 9/24/25 34

37 LIRR Review and Revision 90 days Thu 9/25/25 Tue 12/23/25 36

38 Submit Draft FER to NYSDEC  0 days Tue 12/23/25 Tue 12/23/25 37

39 NYSDEC Review and Approval 120 days Fri 12/26/25 Fri 4/24/26 37FS+2 days,38

40 Subtask 11 ‐ Meetings, Monthly Progress Reports and Technical Letters 1338 days Wed 9/7/22 Wed 5/6/26
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TABLES 



TABLE 1
Proposed Soil Sampling and Analysis Plan 

Long Island Rail Road
Far Rockaway Substation Off-Site Investigation

Far Rockaway, Queens County,  New York
 

Boring ID Sample Depth 
(feet)* Proposed Analytical Parameters Sampling Objective

FRSS-86 0.0-0.5 Mercury
FRSB-93 1.0-2.0 Mercury
FRSB-93 2.0-4.0 Mercury
FRSB-93 4.0-6.0 Mercury
FRSB-93 6.0 - 8.0 Mercury (Contingent)
FRSS-87 0.0-0.5 Mercury
FRSB-94 1.0-2.0 Mercury
FRSB-94 2.0-4.0 Mercury
FRSB-94 4.0-6.0 Mercury
FRSS-88 0.0-0.5 Mercury
FRSB-95 1.0-2.0 Mercury
FRSB-95 2.0-4.0 Mercury
FRSB-95 4.0-6.0 Mercury
FRSS-89 0.0-0.5 Mercury
FRSB-96 1.0-2.0 Mercury
FRSB-96 2.0-4.0 Mercury
FRSB-96 4.0-6.0 Mercury
FRSS-90 0.0-0.5 Mercury
FRSB-97 1.0-2.0 Mercury
FRSB-97 2.0-4.0 Mercury
FRSB-97 4.0-6.0 Mercury
FRSS-91 0.0-0.5 Mercury
FRSB-98 1.0-2.0 Mercury
FRSB-98 2.0-4.0 Mercury
FRSB-98 4.0-6.0 Mercury
FRSS-92 0.0-0.5 Mercury
FRSB-99 1.0-2.0 Mercury
FRSB-99 2.0-4.0 Mercury
FRSB-99 4.0-6.0 Mercury
FRSS-93 0.0-0.5 Mercury
FRSB-100 1.0-2.0 Mercury
FRSB-100 2.0-4.0 Mercury
FRSB-100 4.0-6.0 Mercury
FRSS-94 0.0-0.5 Mercury
FRSB-101 1.0-2.0 Mercury
FRSB-101 2.0-4.0 Mercury
FRSB-101 4.0-6.0 Mercury
FRSS-95 0.0-0.5 Mercury
FRSB-102 1.0-2.0 Mercury
FRSB-102 2.0-4.0 Mercury
FRSB-102 4.0-6.0 Mercury

* From Top of  Soil Surface

Delineation of Mercury Impacted Soils above 
the NYSDEC Unrestricted SCO of 0.18 
mg/kg., on the Elite Airline Linen of NY 

Property

Delineation of Mercury Impacted Soils above 
the NYSDEC Unrestricted SCO of 0.18 
mg/kg., on the Elite Airline Linen of NY 

Property

Delineation of Mercury Impacted Soils above 
the NYSDEC Unrestricted SCO of 0.18 

mg/kg., on Redfern Avenue

Delineation of Mercury Impacted Soils above 
the NYSDEC Unrestricted SCO of 0.18 

mg/kg., on Redfern Avenue

Delineation of Mercury Impacted Soils above 
the NYSDEC Unrestricted SCO of 0.18 

mg/kg., on Redfern Avenue

Delineation of Mercury Impacted Soils above 
the NYSDEC Unrestricted SCO of 0.18 
mg/kg., on the Elite Airline Linen of NY 

Property
Delineation of Mercury Impacted Soils above 

the NYSDEC Unrestricted SCO of 0.18 
mg/kg., on the Elite Airline Linen of NY 

Property
Delineation of Mercury Impacted Soils above 

the NYSDEC Unrestricted SCO of 0.18 
mg/kg., on the Elite Airline Linen of NY 

Property

Delineation of Mercury Impacted Soils above 
the NYSDEC Unrestricted SCO of 0.18 

mg/kg., on Redfern Avenue

Delineation of Mercury Impacted Soils above 
the NYSDEC Unrestricted SCO of 0.18 

mg/kg., on Redfern Avenue
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Substation Delineation Phase II Site Assessment of 17 LIRR Substations 

 

Preliminary Data Evaluation and Recommendations 

for 

LIRR Far Rockaway Substation 

(NYSDEC VCA No. V00391-1) 

 

June 2006 

 

 

INTRODUCTION 

 

 In February 2006, Dvirka and Bartilucci Consulting Engineers (D&B) completed the 

Delineation Phase II Field Investigation at the Long Island Rail Road (LIRR) Far Rockaway 

Substation in accordance with the New York State Department of Environmental Conservation 

(NYSDEC) approved Substation Delineation Phase II Site Assessment Work Plan, dated June 

2005. The objective of the Substation Delineation Phase II Site Assessment is to assess the 

nature and extent of contamination at the 17 LIRR substations, with emphasis on mercury 

contamination associated with the historic use of mercury rectifiers. The objective of this 

preliminary evaluation of analytical data is to identify areas that may require additional 

investigation and/or remediation while the field investigation team is available and prior to 

submission of a final report. This information will assist the LIRR in making timely management 

decisions with regard to future investigation and/or remedial activities that may be undertaken at 

each substation.   

 

 Provided with this document are the following attachments: 

 

 Attachment 1 - Sample Location Map 

 Attachment 2 - Summary of Completed Field Activities 

 Attachment 3 - Boring Logs 

 Attachment 4 - Data Qualifiers/ Summary Analytical Data Tables 

 Attachment 5 – Proposed Sample Location Maps  
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 The analytical data for the surface soil and subsurface soil samples collected at the Far 

Rockaway Substation were screened utilizing the NYSDEC Technical and Administrative 

Guidance Memorandum (TAGM) 4046 Recommended Soil Cleanup Objectives (RSCOs).  

Groundwater sample results were screened utilizing the NYSDEC Class GA Groundwater 

Standards/Guidance Values.  

 

 The following is a summary of key findings with regard to contaminant concentrations 

and distribution in sampled media: 

 

PRELIMINARY EVALUATION 

 

 Surface Soil 

 

 Metals 

 

 Of the 17 surface soil samples collected, all 17 exhibited detectable concentrations of 

mercury in exceedance of the RSCO for mercury (0.1 mg/kg), ranging from 0.189 mg/kg to a 

maximum of 317 mg/kg.  However, six of these samples exhibited mercury at concentrations of 

less than 5.0 mg/kg. Eight samples exhibited mercury at a concentration of greater than 

10.0 mg/kg, and three samples exhibited mercury at a concentration of greater than 100.0 mg/kg, 

including: 

 

 FRSS-13, at 317 mg/kg, located at the northeast corner of the substation building, 

within the water meter pit. 

 FRSS-20, at 119 mg/kg, located approximately four feet to the east of the substation 

building. 

 FRSS-21, at 110 mg/kg, located approximately four feet to the east of the substation 

building. 

 

 In addition to mercury, four surface soil samples were analyzed for RCRA Metals.  

Arsenic, cadmium and lead were found to exceed the RSCOs (7.5 mg/kg, 10 mg/kg and 

400 mg/kg, respectively) in one or more of the four collected samples.  The maximum 
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concentrations of arsenic (12.1 mg/kg) and cadmium (35.0 mg/kg) were detected in surface soil 

sample FRSS-15, located approximately 14 feet south of the southeast corner of the substation 

building, in the transformer yard.  The maximum concentration of lead (1,000 mg/kg) was 

detected in surface soil sample FRSS-17, located approximately 38 feet south of the southeast 

corner of the substation building, in the transformer yard.  

 

 Semivolatile Organics 

 

 Four surface soil samples were analyzed for semivolatile organic compounds (SVOCs). 

Benzo(a)pyrene was detected above its RSCO of 61 ug/kg in two surface soil samples, with the 

maximum concentration of 190 ug/kg detected in surface soil sample FRSS-17. FRSS-17 is 

located approximately 38 feet south of the southeast corner of the substation building, in the 

transformer yard.  However, the surface soil samples did not exceed the RSCO for total SVOCs 

of 500 mg/kg.   

 

 PCBs 

 

 Four surface soil samples were analyzed for PCBs.  PCBs were not detected at 

concentrations above the RSCOs for surface soil.  

 

 Subsurface Soil 

 

 Metals 

 

 Forty-seven subsurface soil samples were analyzed for mercury with 29 samples 

exhibiting detectable concentrations above the RSCO for mercury (0.1 mg/kg), ranging from a 

minimum of 0.103 mg/kg to a maximum of 34.8 mg/kg.  Fourteen of the 29 samples exhibited 

mercury at concentrations exceeding 1.0 mg/kg.  Seven of the 29 samples exhibited mercury at 

concentrations exceeding 5.0 mg/kg.  Two of the 29 samples exhibited mercury at concentrations 

exceeding 10.0 mg/kg, including: 
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 FRSB-12 (2 to 4 feet), at 26.3 mg/kg, located approximately 10 feet to the north of 

the substation building. 

 FRSB-20 (2 to 4 feet), at 34.8 mg/kg, located at the northeast corner of the substation 

building, within the water meter pit. 

 

 In addition to mercury, eight subsurface soil samples were analyzed for RCRA metals.  

Cadmium slightly exceeded its RSCO of 10 mg/kg in two samples, collected from the 

transformer yard to the south of the substation building.  The maximum concentration of 

10.8 mg/kg was detected in subsurface soil sample FRSB-21 (0 to 2 feet), located approximately 

14 feet south of the substation building.  

 

 Semivolatile Organics 

 

 Eight subsurface soil samples were analyzed for semivolatile organic compounds 

(SVOCs). Benzo(a)pyrene was detected above its RSCO of 61 ug/kg in two subsurface soil 

samples, with the maximum concentration of 130 ug/kg detected in subsurface soil sample 

FRSB-21 (0 to 2 feet), located approximately 14 feet south of the substation building, in the 

transformer yard. However, the subsurface soil samples did not exceed the RSCO for total 

SVOCs of 500 mg/kg.   

 

 PCBs 

 

 Eight subsurface soil samples were analyzed for PCBs.  PCBs were not detected at 

concentrations above the RSCOs for subsurface soil.  

 

 Groundwater 

 

 A total of three groundwater samples were collected for chemical analysis from the site 

using a Geoprobe groundwater point sampler and a peristaltic pump. All samples were analyzed 

for TAL Metals (including mercury) and VOCs. Due to the highly turbid nature of the 

groundwater samples, all samples collected for metals analysis included filtered and unfiltered 

samples. 
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 Metals 

 

 Groundwater probes FRGP-01, FRGP-02 and FRGP-03 did not exceed the NYSDEC 

Class GA Standard of 0.7 ug/l for mercury in any of the collected samples, with the exception of 

unfiltered groundwater probe FRGP-01. Unfiltered groundwater probe FRGP-01 slightly 

exceeded the Class GA Standard for mercury with a concentration of 0.87 ug/l.  It should be 

noted, however, that FRGP-01 was collected upgradient of the site, and the filtered groundwater 

sample collected at this location did not exhibit an exceedance of mercury.  

 

 Several other metals, including antimony, chromium, iron, manganese and sodium, were 

detected above their respective Class GA Standards in one or more unfiltered samples. However, 

these same metals were either generally not detected or detected at lower concentrations in the 

filtered samples. Due to the high turbidity of the groundwater samples collected using Geoprobe 

equipment, the metals data associated with the unfiltered samples will be biased high. Therefore, 

the filtered samples will more closely represent true metal concentrations in groundwater.   

 

 In filtered groundwater probe FRGP-01, antimony and iron exceeded their respective 

Class GA Standards. In filtered groundwater probe FRGP-03, iron, sodium and thallium 

exceeded their respective Class GA Standards.  However, as noted previously, mercury did not 

exceed its Class GA Standard in any filtered sample.   

 

 Volatile Organics 

 

 VOCs were not detected at concentrations above NYSDEC Class GA Standards. 

 

 On-Site Dry Wells 

 

 As shown on Figure 1, one subsurface soil sample designated as FRSB-03A (6 to 8 feet) 

was collected from a dry well located approximately 3 feet south of the substation building in the 
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transformer yard, and was analyzed for mercury.  Mercury was detected above its RSCO of 

0.1 mg/kg at a concentration of 4.2 mg/kg.   

 

 As shown on Figure 1, soil boring FRSB-05A was completed within a dry well located 

approximately 25 feet south of the substation building, in the transformer yard.  Subsurface soil 

samples were collected from a depth of 8 to 20 feet below ground surface, in continuous, 2-foot 

intervals.  All subsurface soil samples were analyzed for PCBs, RCRA Metals, SVOCs, TPHs 

and VOCs.  Mercury was detected at concentrations slightly above its RSCO of 0.1 mg/kg in two 

sample intervals with the maximum concentration of 1.0 mg/kg occurring in the 8- to 10-foot 

interval.  There were no other exceedances of the RSCOs for any other analytes in the dry well. 

 

CONCLUSIONS AND RECOMMENDATIONS 

 

 Based on the findings of the Delineation Phase II Site Assessment of the Far Rockaway 

Substation, mercury has been detected in surface soil and subsurface soil above the RSCOs.  The 

higher mercury concentrations were detected in surface soil and shallow subsurface soil in the 

vicinity of the north and east sides of the substation building, as well as the southwest corner of 

the substation building.  The highest mercury concentrations were detected in surface soil sample 

FRSS-13 and subsurface soil sample FRSB-20 (2 to 4 feet), at 317 mg/kg and 34.8 mg/kg, 

respectively.  Both of these soil samples were collected from the water meter pit, located at the 

northeast corner of the substation building. 

 

 All 17 of the collected surface soil samples were found to exceed the RSCO for mercury 

of 0.1 mg/kg, where 65% of the collected samples exhibited mercury above 5.0 mg/kg, 47% of 

the collected samples exhibited mercury above 10.0 mg/kg, and 18% of the samples collected 

exhibited mercury above 100.0 mg/kg. Thirty-two out of 54 subsurface soil samples (including 

the subsurface soil samples collected from the dry wells) were found to exceed the RSCO for 

mercury of 0.1 mg/kg, where 30% of the samples collected exhibited mercury at or above 

1.0 mg/kg, 13% of the samples collected exhibited mercury above 5.0 mg/kg and only two of the 

collected samples exhibited mercury above 10.0 mg/kg. Furthermore, based on a review of the 

groundwater data, groundwater has not been impacted by the presence of mercury in on-site soil. 
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 Based on these findings, D&B recommends that additional sampling be undertaken in the 

vicinity of the north side of the substation building to determine the extent of mercury 

contamination in this area.  This proposed sampling takes into consideration existing soil data 

generated as part of the initial site assessment conducted in July of 1999, and the Interim 

Remedial Measures Oversight (IRM) remediation conducted in April of 2000, where the area 

shaded in green, as depicted in Figures 1 and 2, was excavated to a depth of 6 inches below 

ground surface, and replaced with poly sheeting and crushed stone.  Figures 1 and 2 are provided 

in Attachments 1 and 5, respectively.  

 

 As depicted on Figure 2, in Attachment 5, it is recommended that 18 additional sample 

locations (FRSS-22 through FRSS-39 for surface soil samples and FRSB-29 through FRSB-46 

for subsurface soil samples) be completed on the north side of the substation, in the area of 

previously collected surface soil samples FRSS-06, FRSS-07 and FRSS-08. Each sample 

location will be arranged in a grid-like fashion, spread approximately 5 feet apart.  At each 

location, one surface soil sample (0 to 2 inches) and one subsurface soil sample (1 to 2 feet) will 

be collected and analyzed for mercury.   

 

 In addition, in order to define the vertical limits of mercury contamination, several deeper 

subsurface soil samples will be collected on the north side of the substation building, as follows: 

 

 The six subsurface soil borings to be completed in the vicinity of FRSB-12, including 

FRSB-35, FRSB-36, FRSB-38, FRSB-39, FRSB-40 and FRSB-41, will be advanced 

to a depth of 6 feet below ground surface, and two additional samples will be 

collected from each location from 2 to 4 and 4 to 6 feet below ground surface for 

mercury analysis. 

 The two soil borings to be completed in the vicinity of FRSB-01, including FRSB-31 

and FRSB-33, are to be advanced to a depth of 4 feet below ground surface, and one 

additional sample will be collected from each location from 2 to 4 feet below ground 

surface for mercury analysis. 

 

 As depicted on Figure 2, in Attachment 5, it is recommended that nine additional sample 

locations (FRSS-40 through FRSS-48 for surface soil samples and FRSB-47 through FRSB-55 
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for subsurface soil samples) be completed on the east side of the substation building in the areas 

of previously collected surface soil samples FRSS-20 and FRSS-21. Each sample location will 

be arranged in a grid-like fashion, spread approximately 6 feet apart.  At each location, one 

surface soil sample (0 to 2 inches) and one subsurface soil sample (1 to 2 feet) will be collected 

and analyzed for mercury. 

 

 As depicted on Figure 2, in Attachment 5, it is recommended that one additional 

subsurface soil boring (FRSB-20A) be completed in the water meter pit, with samples collected 

from 4 to 6 and 6 to 8 feet below the pit bottom for mercury analysis.  

 

 As depicted on Figure 3, in Attachment 5, it is recommended that 12 additional sample 

locations (FRSS-49 through FRSS-60 for surface soil samples and FRSB-56 through FRSB-67 

for subsurface soil samples) be completed off the southwest corner of the substation building, 

and in the vicinity of previously collected surface soil samples FRSS-09 and FRSS-10. Each 

sample location will be arranged in a grid-like fashion, spread approximately 4 feet apart.  At 

each location, one surface soil sample (0 to 2 inches) and one subsurface soil sample (1 to 2 feet) 

will be collected and analyzed for mercury to further investigate the extent of mercury 

contamination in these locations. 

 

 All soil sampling will be conducted in a manner consistent with the provisions of the 

approved Investigation Work Plan, dated June 2005.  QA/QC samples will be collected as part of 

the additional sampling program consistent with the approved work plan. All sample analysis 

and data validation will be conducted in accordance with the NYSDEC 6/2000 Analytical 

Services Protocol (ASP).  

 

 Please be advised that the LIRR has scheduled the decommissioning and abatement of 

the Far Rockaway Substation for 2009.  However, the substation building will remain in place 

and will be used for storage.  Therefore, the substation building will continue to serve as a 

structurally sound concrete cap that will prevent direct exposure to mercury-contaminated soil 

under the building, as well as prevent any mercury migration through the subsurface soil 

immediately beneath the structure.  All equipment, including the rectifier, high-tension rack and 
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transformers will be removed.  A new substation building will be constructed in an alternate 

location.  The LIRR will provide the NYSDEC with a proposed site plan in the near future.  

 

 The analytical data obtained from this recommended supplemental sample collection and 

analysis program will be evaluated in conjunction with the existing data to determine the extent 

of mercury contamination at each location, as well as the need for remediation. 

 

 































































































































































































           

   
  

APPENDIX B: NYSDEC March 5, 
2009 Comment Letter 

 

 
 
 
 
 
 
 

 







  

 

APPENDIX C: Additional Delineation 
Mercury Concentration Map (West) Far 
Rockaway Substation (V00391-1) 
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APPENDIX D: Anticipated Remedial 
Areas Far Rockaway Substation 
(V00391-1) 
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ANTICIPATED REMEDIAL AREAS
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